METHOD FOR HANDLI NG COVMUNI CATI ONS OVER A NON- PERMANENT  COMMUNI CATI ON LI NK
FI ELD OF APPLI CATI ON The instant application relates to the field of 5
comuni cations. Morre precisely, this application pertains to a nmethod for
handl i ng comuni cati ons over a non- pernmanent communication |ink.
BACKGROUND OF THE ART Wrel ess data conmuni cati on devices are now
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BACKGROUND OF THE ART

Wireless data communication devices are now widespread

10 due to the fact that they are popular with users.

Such wireless data communication devices are usually
provided with a plurality of applications such as an
electronic messaging application, an Internet browser

application, an instant messaging (IM) application, etc.

15 In use, a wireless data communication device may be
located temporarily im a zone where the wireless
connection 1is not available anymore. The wireless data

communication device is hence out of coverage.

In such case, outbound messages (also referred to as
20 outgoing messages or messages to transmit) generated from
the applications running on the wireless communication
device will therefore become undeliverable to any server.
More precisely, for each outbound message, the
transport/network layer reports individually to each
25 application that its message transmission failed. The

application must then be programmed accordingly-to handle

such failure.

The skilled addressee will appreciate that such situation

creates a large overhead especially in the case where



-1 there is a |arge nunber of nessages to transmit by a plurality of
applications. The skilled addressee will further appreciate that frequent
radio communi cation attenpts will significantly 5 reduces the battery life
of a wireless data conmmuni cation device. There is a need for a method that
will overcone at |east one of the above-identified drawbacks. Features of

the applicati M LL b en revi f e di ur

drawi ngs and escrflpti%nal%%w. ﬁu@%&l%l %%Ségﬁ‘lg-iE %%ﬁ&ﬁ%lﬂﬁﬁ o}%(yjefil t hat
t he appl i catplorcatayt beo T euph 1 cainderst ood, enbodi nents are illustrated by
way of example in the acconpanying drawings. 15 Figure 1 is a block

di agr am whi shows, a. system where the nethod for handling,.comuni cations
over a non- per na:?v:%‘l?l%%nnﬁﬁ:dfﬁtsiggﬁ Iiwrﬁayg%ﬁt%%an?gagﬁ&ﬁeusé:}i‘,at
Figure 2 is ardhaake diagi amcoh@iini@at iiiur 2 t difotod wEOMMNigeatiiRnt1y
applications comunicating with a 20 transport /network layer using a
comuni cat i oitFHGRYcMMtPaLRREY | hibecefdanvé railensadasrbeommemticatignr e 3
is a block diagram showi ng, inter alia, an enbodinment of the communication
managenent unit; in this enbodinment, the conmunicati on managenent unit

conprises a 25 dispatching unit, a plurality of queues and a queue control
unit; Figurdheis Bbsfhonehdr tfomhiacmesttiond ahatet hodl wheeecame cammimriacat i on

appllcatlonéﬁgﬂg¥ﬂéﬁg(% §¥é¥¥ég£¥£%fgéﬂhrawbacks.

Features of the application will be apparent from review

10  of the disclosure, drawings and description below.

DESCRIPTION OF THE DRAWINGS

In order that the application may be readily understoocd,
embodiments are illustrated by way of example in the

accompanying drawings.

15 Figure 1 1s a block diagram which shows a system where
the method for handling communications over a non-

permanent communication link may be advantageously used;

Figure 2 1is a block diagram showing a plurality of
communication applications communicating with a
20 transport/network layer using a communication management

unit in accordance with an embodiment:

Figure 3 1s a block diagram showing, inter alia, an
embodiment of the communication management unit; in this
embodiment, the communication management unit comprises a
25 dispatching unit, a plurality of queues and a queue

control unit;

Figure 4 is a flowchart which shows a method where a

communication application communicates according to an



-2 enbodi ment; a check to find out if a communication link 1is available is
performed; Figure 5 is a flowhart which shows a nethod where a nessage is
provided to the transport /network layer for 5 transmission in the case
where a conmunication link is available; Figure 6 is a flowhart which
shows a nethod where a nessage is provided to a queue in an enbodi nent;
according ! GuriodddilnSf €8 MM LD g5 Hee S sel eatad b0 and acqard ng to
a second step, the nessage is prOV|deé to a sel ected suitabl'e queue; and
Figure 7 is &sfdowcharie whs gbe sfomsed; net hod which takes into account what
happens when a check is performed to find out if a communication link is
avai |l abl e. . DETAI ILED, DESCRLPTI Accordj to a first aspect, there is
provi ded a %thi%%e :Sorlﬁar‘?dl i an%lﬁﬁ%ni%&gn§%8\‘7§r 3 AeRger bRt @
conmuni cati aiessdfe The PRENDEEOMY | 8BS GANHYJIrE /HRGRIYK NJafe FESSAJE O
transmt fromat |east one 20 application froma plurality of applications,
checki ng® t Her3val i 9m t ofthe CRER- pereement comricsdticon Link, 1S f the
non- per manent, compmi cation link is not-available, queuing the received
message for tuture transm ssion and providing the nessage to a
transport/network layer if the 25 communication link is avail able.
Accordi ng t Figotdert aspect , flhecbairs priodldedhawsconmmeitbati onhapaagenent
unit for handliqg%gonygnicatiogsd prn1a plurality,of a%plic tions to a

O a

transport 1 ISR provide gueue “in a embodiment;
according to a first step, a suitable gueue is selected
10  and according to a second step, the message is provided

to a selected suitable queue; and

Figure 7 is a flowchart which shows a method which takes
into account what happens when a check is performed to

find out if a communication link is available.

15 DETAILED DESCRIPTION

According to a first aspect, there is provided a method
for handling communications over a non-permanent
communication link. The method comprises centrally
receiving a message to transmit from at least one
20 application from a plurality of applications, checking
the availability of the non-permanent communication link,
if the non-permanent communication link is not-available,
gqueuing the received message for future transmission and
providing the message to a transport/network layer if the

25 communication link is available.

According to another aspect, there is provided a
communication management unit for handling communications
from a plurality of applications to a transport/network
layer and over a non-permanent communication 1link. The

30 communication management unit comprising: a dispatching



| ayer and over a non-pernmanent conmuni cation |link. The 30 conmuni cation

managenent unit conprising: a dispatching -3 unit receiving a nessage to
transmt at |east one application fromthe plurality of applications; a
queuing control unit for checking the availability of the non- pernanent
comuni cation |ink; and a queue for queuing the 5 received nessage if the

non-pernanenﬁnggnnygggggggg | Lk e%%a%%t'%%@iE%%h%mi%ndaEPrjﬂgQﬁfdhﬂﬂathe
nessage to a transport/network Fayer if the comminication I'inK is
avai |l abl e. lapphecébibowingmdéber ipptured iafy tdfe sgiddiaents,; al ueafiergence

to the acconpanying drawi ngs_is. by .way of illustration of ex les. It
will be undggg?%ﬁﬁgtﬁgFi‘o?%ﬁrC@ﬁ%ﬁﬂf%%anenﬁyaﬁga &étﬁﬁt%gugggeﬁﬁFFing
fromthe scopemehetibecaprhheéabtobndisakosedd NowueekerddmMaded g thb

there is shown an enbodi nent of 15 a system wherein the nmethod for
handl i ng SconfeRPtEedoRsssager i€ nble peprarertaperfuscsandsatior dilsd osed

bel ow nmay be.a used.; The_sy. ri.ses r it. 10, a
network 12, gs pcﬁ?g Ity o y%?a%gﬁ%t ?ﬁg %%@?%%gﬁget%ﬁh ge%§%§§|i€§ of 20
user devi cesti8unsgbhet geeveockni 1afdri sifidaphed danmpiovadisry alisilgnals t o
send to the glurﬂléi¥ of user devices 18 over a comunication link. In the
present enbodl 7ent®*fhe communication link is an air interface and i s not
shown. 25 The server unit 10 nmay conprise any type of processing unit that

i's connect ediper ranent ky106wi 8GPOrdbéYiptidn of the embodiments,
10 reference to the accompanying drawings is by way of
illustration of examples. It will be understood that

other embodiments may be made without departing from the

scope of the application disclosed.

Now referring to Fig. 1, there is shown an embodiment of
15 a system wherein the method for handling communications
over a non-permanent communication link disclosed below

may be advantageously used.

The system comprises a server unit 10, a network 12, a
plurality of transmitting devices 16 and a plurality of

20 user devices 18.

The server unit 10 is adapted for providing a signal to
send to the plurality of user devices 18 over a
communication link. In the present embodiment, the
communication link is an alr interface and is not shown.
25 The server unit 10 may comprise any type of processing
unit that is connected permanently or temporarily with

the plurality of user devices 18.

The network 12 comprises at least one of a Local Area
Network (LAN), a Metropolitan Area Network (MAN) and a
30 Wide Area Network (WAN). In an embodiment, the network 12

comprises a Wide Area Network which is the Internet.



the plurality of user devices 18. The network 12 conprises at |east one of
a Local Area Network (LAN), a Metropolitan Area Network (MAN) and a 30
Wde Area Network (WAN). In an enbodi nent, the network 12 conprises a Wde
Area Network which is the Internet. -4 The plurality of transmtting
devices 16 conprises wreless transmtters adapted to transmt data to the

plurality ofpuser  dgyL¢es,,18.,¢Th ity of Vi ges ri_ses
devices that 5 aErje aéapt gd o p%o%e%%ﬂa%éj}l%(%stg%‘g{%ggl nggne%gr@%g%%’nt,
shown in Fi gridglede pinamsniithteafs usdapted ces 1B-aarsmitwi dekasstasenhe

devices. It should. be appreci aéed.that vari ous types of devices may be
used such a PErdohal °Di §TThld28s5etah?s (PDAs), smart phones, etc. In an
10 enbodi nent, the plurality of user devices 18 conprises Blackberry (TM

devi ces whi cthar pluoealf agt wedidyr Rasearel i1 é@%#ﬁ&béé”ﬁb@@ceybE%at
preci sel % the server unit 10 is adapted to provi to the network 12,
b

inter al A yRAPLEY Sen®rorssak dteabtadhedatat hénpboeralampdiment,
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the plurality of user Vi cés wre ring e 1'S shown
how a pl uralwiyeleds appieatdeonse20 cammuahcalds et ha@pia@inspat t thaat wor k

20 layer 24. _1t. should be appreciagted that in the enbodi nent disclosed
herein, the Prur@it &YB’FSap%fi CRCIERS 7Y s P9 0ka%2d S¥iTHat 2F e £SESRE lof t he

p:cur ality ofpuseradevigesstabedfromAd g, LmaA tiatdyel ordhe i uglity
(0]
10 embodiment, the plurality of user devices 18 comprises

(T™)

Blackberry devices which are manufactured by Research

In Motion Limited.

More precisely, the server unit 10 is adapted to provide

to the network 12, inter alia, a signal to send.

15 At least one of the plurality of transmitting devices 16
is adapted to transmit a signal to at least one of the

plurality of user devices 18.

Now referring to Fig. 2, there is shown how a plurality
of applications 20 communicates with a transport/network
20 layer 24. It should be appreciated that in the embodiment
disclosed herein, the plurality of applications 20 is
located on at least one of the plurality of user devices
18 {(from Fig. 1}). Alternatively, the plurality of
applications may be located on the server unit 10 (from

25  Fig. 1).

A communication management unit 22 is provided and is
adapted for receiving at least one message to transmit
which is provided by the plurality of applications 20.
The communication management unit 22 is further adapted
30 for providing the provided messages to transmit to the

transport/network layer 24.



applications may be | ocated on the server unit 10 (from 25 Fig. 1). A
conmuni cati on managenent unit 22 is provided and is adapted for receiving
at | east one nessage to transmt which is provided by the plurality of
applications 20. The comuni cati on nmanagenment unit 22 is further adapted
30 for providing the provided nessages to transmt to the

transpor t/ neforde | QpgoddhenS hB-aBnembpfl MERl NG ELLL s de compupicat i on

managenent unit 22 1s inplenmented as’a system cont ai ner. will be
further apprwcitatéd timat ithtementudi cat i #n sysmeagenerdl uabht22nées. adapt ed

for listening. for event .related to the network coverage status of the
user device ‘9]1J810 These fZ]\]fgﬁt% arPRyeferat b{r\ﬁ%tl oWBF- | SPEF

llayer, al so meiafdmshi ouastt ranspar tadptawr kokavielstzhingNor events
transport/network | ayer 24 may use a polling solution wiere it

peri odi cal | yr&atateamtise t bhepeatuoskiceeystabelotesnaeeti shet asehe deatiwer k t o

detect the t t r S i 1 However, .the.transport .| ayer
desi gner n§§9u§§h§%%egg?%§% %%%u??ggégggdchéFsﬁ%ﬁ?ﬁyl&g&étgrPﬁgpchatus
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receives an event fromthe transport 15 |ayer indicating_that the device is
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plurality ofyranplicati Qnsr20ant dpes, Natn@td enpy e d F aANSM- AR & Ar ough
the transport /network layer 24. It wll be appreciated and further shown
bel ow t At RN My behehosswoadkcordi vgtestyvathoustertiuserof. the f act

wireless device 18. However, the transport layer designer
may use some other solutions to consistently update the
status of the wireless device 18. When the communication
management unit 22 receives an event from the transport
15 layer indicating that the device is out of coverage, it
starts queuing messages provided by anyone of the
plurality of applications 20 and does not attempt to
transmit any through the transport/network layer 24. It
will be appreciated and further shown below that a queue
20 may be chosen according to various criteria. In fact
there may be a queue per destination server (i.e. the
criteria is a number of destination server), as in an
embodiment, a queue per application (i.e. the criteria is
a number of application), a single queue, or the like,
25 depending on requirements. When  the communication
management unit 22 receives an event from the transport
layer indicating that the device is in coverage, it
resumes transmission of messages through the
transport/network layer 24. It will be appreciated that
30 in one embodiment, the communication management unit 22
is also aware of the different servers that the plurality
of applications might communicate with. Such information
may be obtained at the application installation time, or,

as in an embodiment, when a handshake between the system



there may be a queue per destination server (i.e. the criteria is a nunber
of destination server), as in an enbodinent, a queue per application (i.e.
the criteria is a nunber of application), a single queue, or the like, 25
dependi ng on requirenments. Wien the communi cation managenent unit 22
receives an event fromthe transport |ayer indicating that the device is

in coverage,.ddty {,85es cfean ! . messages through tr ort
/ network | aycer 2521. 17 wi Fﬁébe%ﬁ;%@e%%a%ﬁhaﬁggg i rrlén%e %n@gdi r?g%'?f,%gt he
comruni cat i cmnedmgenent-aloeist 22lacs. al Softamar e satbht hehahiddleslent seheers

that the pluraljt of applicati,ons, m ght cammunjcate with. Such
i nf or mati on a%é/l%aetjo%? ai T4 L ERELEFI i"&laﬁ? ontPAkt alSHiSn t1#8, B°  as

in an enbodiimsal When B handshskeapgtueentthetayst eAbn- Geg9Rt-ahnisng ot he
conmuni cation unit and each server 1nitially takes place. After such

handshaké, the nfpifiieadi dhadomisi caliradewst hdenaceset§erigmypask in

installed. | i e preci a t. each rver has to 5 be notifiged
that the w r%?‘)é%lsé%%viacg 1%81’5%%%’0%9?%5 gg\?g%ggeo%néﬁgnys%lé‘é%%gesgloél&&ed on
the server stioed dbet Bemtbetsenhet apdlel appldroat | GRSch Wiagh eandbgedere by

sendi ng any %1%!5 , of rressag{es to the server., So if there is at |east one
appl i cation fBYsENBSt Of 48P ERT vEP, e SHPIGCat Pontheddsse i s

sent. AlternadivalyicastSpeskal apHgachheal,’ MESSage "By h&sent.. Waen the
server successfully receives a nessage fromthe wreless device 18 that

was prevPoustsriar eaehabiepli et senveessagangs sensnshilssivontdfredwssages to
this deVice'special “Heartbeat” message may be sent. When the server
successfully receives a message from the wireless device
18 that was previously unreachable, the server resumes

transmission of messages to this device.

15 In the embodiment disclosed, the plurality of
applications 20 comprises a first communication
application 26, a second communication application 28 and

a third communication application 30.

Still in the embodiment disclosed in Fig. 2, the first
20 communication application 26 provides a first message to
transmit to the communication management unit 22, while
the second communication application 28 provides a second
message to transmit to the communication management unit
22, and the third communication application 30 provides a
25 third message to transmit to the communication management

unit 22,

The communication management unit 22 receives a status
signal provided by the transport/network layer 24. The
status signal is indicative of the availability of the
30 communication link which is intended to be used for

transmitting the messages. The communication management



15 I n the enbodi nent disclosed, the plurality of applications 20 conpri ses
a first communi cation application 26, a second conmuni cati on application
28 and a third conmunication application 30. Still in the enbodi nent
disclosed in Fig. 2, the first 20 comrunication application 26 provides a
first message to transmt to the conmuni cati on managenent unit 22, while

the second nigat.i icati pr.ovi econd ssage.to
transmt to the co(é ?@%??%% %ghaggﬁéﬁt(ﬁﬁ?t%%%fggénd9 hgegﬁifgg e
comuni cat i orrappecaliony@dk praye desds ac25chdi sk messagest8iransmit to the

conmmuni cati on managenent unit 22. The conmmuni cati on managenent unit 22
receives a at u si_gna rovided .by the_transport /network |ayer 24. The
st at us signa.h?s%Fﬁaﬁggf%égegVofﬁeJééﬁpia%%l%f? _ﬂlFﬁeiéﬁgcﬁﬁﬁﬁ Peati%n
link which iseddt@nsiedii® dsmmgerted®fontIaNeNiAdt Néhdhe HBSSpges. The
communi cati on managenent -7 unit 22 provides at | east one nessage to send

to the transport/network |ayer 24 of the user device 18. The transport
/ net wor k| ay¥W 22t ERERY t 50t htInedsafbers 1§eRBoWRer Nt KEa8®HheuMitc dticon

l i nk (not Sm%%hﬁﬁgéath§lN%%£$?ﬁ%ﬁ{ %@ %@g. 3, there is shown an exanple

of the conmmunication managenent unit n the enbodi nent disclosed in

Fig. 3, the communi cation nanagenent unit 22 conprises a dispatching unit

36, a pluralityhef enbedencd2, drdlaspreuimgFtont Bol thei tcofuni@afhien

di spatching unit 36 receives e plurality of ,messages to transnt

provi ded by rﬁ%%a%?nber% itu)rluof &5' cpomprlseg a dlspatcchlng unl% g%,
plurality of queues 32, and a queuing control unit 44.

10 The dispatching wunit 36 receives the plurality of
messages to transmit provided by the plurality of

applications 20.

The dispatching unit 36 1is adapted for sorting the
plurality of messages according to at least one
15 criterion. In one embodiment, the criterion is the
destination server for the message. In fact, the skilled
addressee will appreciate that a first given message may
be intended to be delivered to a first server while a
second given message may be intended to be delivered to a

20 second given server.

Bach of the plurality of queues 32 is used for storing at
least one of the plurality of messages to transmit
provided by the plurality of applications 20 to the

communication management unit 22.

25 In one embodiment, the number of gueues of the plurality

of queues 32 depends on the at least one criteria

disclosed above.

The communication management unit 22 further comprises a

gqueuing control unit 44. The gqueuing control unit 44 is



applications 20. The dispatching unit 36 is adapted for sorting the
plurality of nessages according to at |least one 15 criterion. In one
enbodi ment, the criterion is the destination server for the nessage. In
fact, the skilled addressee will appreciate that a first given nessage nay
be intended to be delivered to a first server while a second given nessage

may be i ntendedhlos bgsdel Lygi et 1o 5§gn§§g¢pg}g¢geefse&y§fﬁE§§h o the

plurality of queues 32 is used t one o e pfuréﬁity
of messages the t ravisiimerpr odiided olbgdt, hetpé uralduingf cappkbtatuohts 20 t o

the comunicati on managenment unit 22. 25 | n one enbod|nent, the nunber of
queues of theEPFHFEFity “of qUedieds 32 d%b%%]s on Q%Wé{en‘;reastbyone %eria

di scl osed abeovgnsgher COEIGEEatliaQR MaPRgeIRNt puBid22 fUrbhgracopprisyes a
queuing control unit 44. The queuing control unit 44 is -8 adapted for
control | Png EMerefReRding ofnghbéfes siznals thre esdoldi neneud seffosddie t he

queui ng cont jf.,4 r j.\es S u bgnal _ prowi e
transport / ej?&mf)#ﬁi#%yéF ?3‘%?&? pgf%i/i gé Zenps)albg“%alsl nao]If dég%g%/criée@pgﬁdiang
enabl e si gnajsvém gaehequieteinfiitheivpl wfal atyaohiqubles chimuHieaniall e
signal provided to g ngwgg ueue is indicative of an ayail able

communi cat i ontf i AR%AF i '3 HerBror BSEded Ot STt yERPeI GV IRN IGEGe. Tt

wi |l be apprgci atedet happt-Be:goall etshgnalnamy hept@ prayndad teeagh of
the plurality of queues 82 accordi ng
10 provided to each of the plurality of queues 32 according

to various strategies depending on the type of queues.

Each of the queues of the plurality of queues 32 provides
corresponding gqueued messages to send to the

transport/network layer 24.

15 In the embodiment disclosed in Fig. 3, the plurality of
gqueues 32 comprises a first queue 38, a second queue 40
and a third gqueue 42, It will be appreciated by the
skilled addressee that in an embodiment no maximum size
is set for a given queue. However, a limit is preferably

_20 set using a number of pending messages to send from any
one of the plurality of applications 20. Still in an
embodiment, the limit is the lower of a maximum number of
outbound pending messages for a given application stated
by either the system within which the given application

25 is running or the given application itself at the
installaticon time. The limit is imposed by the
communication management wunit 22. Once the limit 1is
reached, the given application is notified. It is up to
the given application to prevent the user from sending

30 any further messages. The communication management unit
22 rejects then all message from the given application
after the limit is reached. The application has then to

perform the necessary handling of the rejected messages.



to various strategi es depending on the type of queues. Each of the queues
of the plurality of queues 32 provides correspondi ng queued nessages to
send to the transport/network layer 24. 15 In the enbodi ment disclosed in
Fig. 3, the plurality of queues 32 conprises a first queue 38, a second
queue 40 and a third queue 42. It will be appreciated by the skilled

addressee thaf, | 5 p?%?oQk§EQ%% gﬁélnyg1§héﬁlégﬁx§e# fogagnglyeql eue.

However, a 17T t erab using a nu pendfhg nessadges to
send fronlamﬂownmeoh tihiergp! ueadbly oficapql i cat thes AGstStqldud n3ap a

enbodi nent, the | imt t he | ower_ of a maxi mum nunber of outbound pendi ng
messages f or %C%?@eﬁnﬁbzlei 5&'{9’1“#511% Bl 5 §C8Pfjhé¥let“r?e ds@s?%ﬁ%\ @i tRiF dahi ch

the given apphdispdi onsi: 2;]515115 rgeni ngher thei ghvennapRl i cabi ongidsel frypd the
installation tinme. The is inposed by the ‘conmunication managenent

uni t 22. SOnceemmeni¢arionslinkathedvathebyeven application is notified. It
is up to the given application to prevent the user from sending 30 any

further messpgesesIBRseOMIN LAl EONS FRNARRNL, Ml ) 22nL Choels Lienal |

nmessage fromthe grven application after t ‘i'sTreac

appl i cation h&smﬁﬁe@nayl¢er&@rne$penﬁhn@sqaemeham@ssuydﬁ t@eséeﬁeaked

nessages. -9 Theﬁgueuin?ﬁzontrol it 44 dlsclosed in Fig. %& provi de a
I

first enabl etf ghaP"EB T hERFFFSE X qdayerag 'a‘”§EB%nH”eﬁ§EP@n§?g ¢ t he
second queuesd@ordd e aflie dSlgﬂapl e Sidnakdbadt hgudild r doqugkle 440Maen the
5 conmmuni cation link is avail able.
corresponding queued messages to send to the
transport/network layer 24 and in response to the third
enable signal, the third queue 42 may provide
corresponding queued messages to send to the

transport/network layer 24.

15 Now referring to Fig. 4, there is shown an embodiment
which shows how a communication application communicates

according to an embodiment.

According to step 50, a request for transmitting a
message is received from a communication application. The

20 request 1is received by the communication management unit
22.

In one embodiment, the message 1is directly provided to

the communication management unit 22.

According to step 52, a check is performed in order to
25 find out if the communication link is available. In an
embodiment, the check is performed by checking the status
of a state variable belonging to the queue for the
outgoing message. The state variable is set to one of
“Enabled” (i.e. the communication link is available) or
30 “Disabled” (i.e. the communication link is not

available). The skilled addressee should appreciate that
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In response to the first enable signal, the first queue 38 may provide
correspondi ng queued nessages to send to the transport /network |ayer 24,
while in response to the second enable signal, the second queue 40 nay
provi de 10 correspondi ng queued nessages to send to the transport /network
| ayer 24 and in response to the third enable signal, the third queue 42

may provide rr di d SS S ) tat ”
transport/ ne%}\ﬁ/:\%r ksef%é;%r @%%W{?ef%i nggoot ooqjl—l]dg.oca, h"?Eﬁlear}:)eleids sﬁtx)lv(\im an
enbodi nent Wi s3b kddhs depwna icgnmami ddatd oneappléd atdvemtc opruni dad eby
according to_.an enbodi nent. According to ep. 50,  a request for
transnit?imeF ggﬁﬁgrgén?EEBF%e& ﬁﬁnéﬁtoﬁHUﬁPEHigoEeaﬁﬁﬂﬁﬁﬂﬁﬁﬁ?d1he
20 request ighdeceipreddiadiRe coREUNI SBdiON ARagenent Uit mad2icdimene
enbodi ment, the message is directly provided to the comunication
managenmeft uHidepondegiehy difpg cedt epuse aschéwked snper bor mediitd covader to

25 find out j cermuni.cat i I_i j vai | able._ | e i t, the
check is per#éoarér'rél}gs b? chectlii %%H(Ehghg(art‘%ss&%%é apgt at eg%%??%bgggge{%%& ng to
t he queue forh4 helevdulegoiing ireSsageratiee skatk & i abke temsed tserara of
"Enabl ed" (i.e, the comunication |link is available) or 30 "D sabled" (i.e.
the comuni Ao 1992 | $Hot INRFENCK0l effPeThEtakPI | @8 ddtf e<EEIShdd d

appreci at e thadckedOrbhessd atie val aRbgshgesetsiioepel sdabbedyd
"Di sabI%%" depenqéng on the received event provided by
gueued.

In the case where the communication link is not available
and according to step 58, the message to transmit is
provided to a queue. In an embodiment, the message is

provided to a gueue of the plurality of queues 32.

15 In the case where the communication link is available and
according to step 54, the message is provided to the

transport/network layer 24 (see Fig. 2) for transmission.

According to step 56, the message is transmitted by the

transport/network layer 24.

20 Referring to Fig. 5, there is shown how the message to
transmit is provided to the transport/network layer 24
{see Fig. 2) for transmission according to one

embodiment.

According to step 60, the message to transmit is provided
25 to a corresponding queue. As explained above, the message
to transmit 1is provided to a corresponding queue
depending on various criteria. In this embodiment, the
message to transmit is provided to a corresponding gueue

using the dispatching unit 36 (see Fig. 3).
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the transport /network layer 24. It should be appreciated that preferably
the state variable is nmaintained 5 i ndependently for each queue as there
may be additional reasons to not send any nessages to a server even when
the device is in coverage, such as the renote server being down for

i nstance. The state of the queue is checked to see if new nessages shoul d

be sent or ig&ﬁ}accor U‘@(ge?teét gohe t(iqaﬁs 8‘@?&%&&@&8%&83@‘50%@%&%&S not

avai l abl e |ng ep he mes ansm provi ded
to a queue. da amoemﬁeduﬂﬁﬂtqubhedneﬁs@gag@stoprﬂwededaMQp@rQUﬁuew@Ekthe

plurality o eue n the case where the communication link is
avai | abl e and® %ﬁdlnat% olstip &his hemhpdingaty s ?ﬂ?nn99§§eﬁﬁopﬁéng

transport/ nQﬁd@iéﬂ LayempR4 cbsessifidg- aﬁ) ch@b 1kl ansA=SS 1 Ofbvi HEEOREI RG L O
step 56, the message is transnitted by the transport/network |ayer 24 20

Referri né t IURWLNG, camerel iwnitholh hewe thkgnedlsage to transnit is
provided to the transport /network |ayer 24 (see Flg 2) for transm ssion

acoor ding g pObOUhIeRt, Acrordl N9:LacStep B0, e, JeRagRLe Lrans

is provided to a cor g quedue. 1'&i e sage
to transmt tics tpravimed ie proo&deﬁp&ndungmqm&yelnde@endasg @hevar ithes
criteria. In this enbodinent, the nessage to transmt is provided to a

cor r espondi P YURECA G hgl tHe ff Sht céh‘fng %-36 (see Fig. 3). -11

According to step 62, the correspondi ng queue is enptied
According to step 70, a suitable queue is selected for

10 the message to transmit. The suitable queue 1is selected
amongst the plurality of queues 32 using the dispatching
unit 36 (see Fig. 3) depending on at least one criterion

as explained above.

According to step 72, the message to transmit is provided

15 to the selected suitable queue.

Now referring to Fig. 7, there is shown what happens in

the case where a communication link becomes available.

According to step 80, a status check is performed at the

transport/network layer 24 (see Fig. 2)}.

20 According to step 82, a check is performed in order to

find out if the communication link is now available.

In the case where the communication 1link is available and

accoxrding to step 84, an enable signal is provided to the

plurality of queues 32.

25 According to step 86, an indication 1is provided to a
remote unit. In fact, the indication is used to inform
the remote unit to which user device 18 it is connected
with wvia the communication link so that user device 18

may be reregistered on the remote unit.
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to provide the queued nessage to the transport/network layer 24. Still in
this enbodi nent, the corresponding queue is enptied using an enabl e signal
provi ded by the 5 queuing control unit 44 (see Fig. 3). Now referring to
Fig. 6, there is shown how the nessage to transmt is provided to a queue
in the case where the communication link is not available. According to

step 70, a spitable,gueye B§e euggte ffor I&Q?EF nessa %ehg§tr§§uﬂgﬂé The

sui tabl e queue 1s sefected ngst t Fura Y of qu ues 2 usingt
di spat chi ng eumi te®6 (see F|g 3) dependlng on at | east one criterion as
expl ai ned above. According to step 72 the nessage to transmt is provided

15 to the s ecte queue referrin ere i shomn
what “happenal§ SPHd Iesn HEFESSE o ofhridn: CHPFBRCFE Ak BetonkstEouT)
Accor di ng t%@hﬂmﬁ@at@oﬁtabuageme@k I@mp@rfzgr MGt dhethbr @mmtlltrjﬁtmrk

| ayer 24 (see Fig._ 2). 20 According to step 82 a check is perforned in
order tod fi®E dwplifathensorRunPBadi SavEi e ii@dondavdilvablistens ties case

wher e the comgl %%gvg;eghek &ﬁv@y%urgﬁl AN peeendl s ttg%é LR ﬁgLeaan

enabl e signa to t y of queues ng to

step 86, an addirestean wslbro@mxkhbiC)&ppr@mﬁﬁﬁntuuﬁatlrbﬁhﬁﬁ Wdrd ous

i ndi cati on used %o inform the renote unit to which user device 18 it is
3t

1 S
connected wri¥HEYi 8Tt AECBEAMMREati® |Hﬁn§6e?haFOESéPS&§€F€e 1829 be
reregistereowothe regphesUnite -dfoduced when a user turns the

10 radio/wireless coverage off or on. The skilled addressee
will appreciate that the communication management unit 22
is capable of handling all events related to network
coverage and translating them into whether or not it is

possible to send a message.

15 Although the above description relates to a specific
embodiment as presently contemplated by the inventor, it
will be wunderstood that the application in i1ts broad
aspect includes mechanical and functional equivalents of

the elements described herein.
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According to step 88, the plurality of queues 32 are enptied. The skilled
addressee wil|l appreciate that without the conmunication nanagenent unit
22, each of the plurality 5 of applications 20 would have to individually
listens for and handl e the coverage events. Mreover, the skilled
addressee will further appreciate that other various types of events have
to be handl ed. For instance, "Radio On/Of" events are produced when a
user turns the 10 radio/w rel ess coverage off or on. The skilled addressee
wi ||l appreciate that the communicati on managenent unit 22 is capable of
handling all events related to network coverage and translating theminto
whet her or WBtCHAIM:s possible to send a nessage. 15 Although the above
description relates to a specific enbodi nent as presently contenpl ated by
the inventor, it wll be understood that the application inits broad
aspect incI des nec qt%f nd func |onal %nga e the el enents

descri bed here| Awm hf AL h &S BPlﬁﬁﬁa??ﬁg ggﬁﬁun?ca??%ns

over a non- pqmmaﬁﬁﬁﬂﬂcdmmmmd@btabhom1hknksaﬁ@Jmbtﬁﬁdunbmﬁﬁﬂﬁwﬂ@ ng:
centrally receivi a nmessage .tq transmt fromat |east one application

froma pIural|t)F?ﬁ%5%ﬁﬂY(ﬁ%ﬁgﬁﬁéngcﬁe@@ﬁﬁ@gﬁh§°a§5?P§BFF|F?o%fagaiﬂaSt

non- per mnesie HPMEHGRH ERokl BKp1hbasatd HPNsHST ManReMycommuni cation |ink
i s not- avallable ueui ng said received nessage for future
checking the availability of sald non-permanent

communication link;

if said non-permanent communication link is not-
available, queuing said received message for future
transmission; and

providing said message to a transport/network layer if

said communication link is available.

2. The method as claimed in claim 1, wherein said queuing of
said received message for future transmission comprises
selecting an appropriate queue amongst a plurality of queues
for said received message and providing said received

message from said selected appropriate queue.

3. The methed as claimed in claim 2, wherein said plurality
of gueues comprises one of a queue per applicaticon and a

gueue per destination server.

4. The method as claimed in c¢laim 1, wherein said checking
comprises receiving a status signal from said

transport/network layer.

5. The method as claimed in claim 4, wherein said receiving
of said status signal 1s performed in response to at least

one event provided by said transport/network layer.
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transm ssion; and providing said nessage to a transport /network layer if
said communication link is available. 2. The nethod as clainmed in claima1,
wherein said queuing of said received nessage for future transm ssion
conprises selecting an appropriate queue anongst a plurality of queues
for said received nessage and providing said received nessage fromsaid
sel ected appropriate queue. 3. The nethod as clainmed in claim2, wherein
said plurality of queues conprises one of a queue per application and a
gueue per destination server. 4. The nethod as clainmed in claim1, wherein

sai d checkidg Tmm&m ai@ceia/irm@d aist alysmstgnRhet& DM 5&id receiving
transport/q%§wnrk Ia¥ e nmethod as clainmed in claim4, wherein said
recei vi ng St stabes E.’-aﬂalr s BEOFIAREd 1t TeseeTSe &0 At TEERIE one
event proviged bysisah@ haagport/ network | ayer. -14 6. The nethod as
claimed in claim4, wherein said receiving of said status signal is
provided in response to a request for a status check. 7. The nethod as
claimed in ©f ditfi PERIRE &% S&TGUER KGR lperPSEREDN PALA GRoeHGubtie

having a gip@feddddd inBa Eﬁ%eﬁehHQQeaﬁa{;i%n@%i%rpllai'nmg wherei n said
given limt |s created using at | east one of maxi nrum nunber of nessages

to send for glven application. 9. The. nethod as clainmed in claim?7,
wher ei n mhéh saP8 @sidiPd gaeue iedaeresinaicd adiveh | hEESin otk | gET$™N i s

provided 110 i ¥eN-APPEEGALEPHy at least one of a maximum number of

messages to send for a given application.

9. The method as claimed in claim 7, wherein when said given
queue reaches said given limit, a notification is provided

to a given application.

10. The method as claimed in c¢laim 9, wherein said

application notifies a user upon receipt of said

notification.

11. A computer readable memory comprising instructions which
when executed perform the steps of:

centrally receiving a message to transmit from at least
one application from a plurality of applications;

checking the availability of said non-permanent
communication link;

if said non-permanent communication 1link is not-
available, queuing said received message for future
transmission; and

providing said message to a transport/network layer if

said communication link is available.

12. The computer readable memory as claimed in claim 11,
wherein said queuing of said received message for future

transmission comprises selecting an appropriate gqueue

-15-



10. The method as clained in claim9, wherein said application notifies a
user upon receipt of said notification. 11. A conputer readable nenory
conprising instructions which when executed performthe steps of:
centrally receiving a nmessage to transmt fromat |east one application
froma plurality of applications; checking the availability of said
non- per mmnent communi cation link; if said non-permanent communi cation |ink
is not- available, queuing said received nessage for future transm ssion;
and providing said nessage to a transport/network layer if said

conmuni cat iau:mrigsrﬂ( ai shvadliahy exf lQuedde conpsdsd redsibi® medayge amnd
clainmed in clai, wherein Saldé%eringﬁOf sald recei ved nessage for

future tradfism q@h cOpFi seSEREH | n§e3729Bpr opFi™it e SGdfue SSESCHifbngst

a plurality@rauaues bReusai d recei ved nessage and providing said
recei ved nessage fromsaid selected appropriate queue. 13. The conputer
r eadabl e ngﬁgry as clainmed in claim12, wherein said plurality of ﬁgﬁues

conpri ses Fhg SooREteserreaint et PBROBHA 38 dukridgsbr e Stlpday i

server. 14.ynEheiGOnpiter plaadable BN S Chaipeddn chal G‘flja gqhigrein
sai d checking conprises receiving a status signal fromsaid

transport/rﬁﬁﬁmﬂﬂpM%ﬁﬁ?ﬂonlﬁndTﬁeQEéﬁﬁuP@r desldabitel arerrsryreas cl ai med in
claim14, wherein said receiving of said status signal is perforned in

14. The computer readable memory as claimed in claim 11,
wherein said checking comprises receiving a status signal

from said transport/network layer.

15. The computer readable memory as claimed in c¢laim 14,
wherein sald receiving of said status signal is performed in
response to at least one event provided by said

transport/network layer.

l6. The computer readable memory as claimed in claim 14,
wherein said receiving of said status signal is provided in

response to a request for a status check.

17. The computer readable memory as claimed in c¢laim 11,
wherein said queuing is performed in a given gqueue having a

given limit.

18. The computer readable memory as claimed in claim 17,
wherein said given limit is created using at least one of a

maximum number of messages to send for a given application.

19. The computer readable memory as claimed in claim 17,
wherein when said given gqueue reaches said given limit, a

notification is provided to a given application.
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response to at | east one event provided by said transport/network | ayer.
16. The conputer readable nenory as clainmed in claim14, wherein said
receiving of said status signal is provided in response to a request for a
status check. 17. The conputer readable nenory as clainmed in claiml1,
wherein said queuing is perfornmed in a given queue having a given limt.
18. The conputer readable nenory as clainmed in claim17, wherein said
given limt is created using at |east one of a rmaxi mum nunber of nessages
to send for a given application. 19. The conputer readable nenory as
clained in 2 .ai Tha7 comphere nradeibisai de@byen aguetie: mearthes  sdiadmgi MEN
limt, a nqtification is prqvided to a given application. -16 20. The
conput er ré’&ﬁbﬁlél nefbfly 2RP AR iPPTHESR 19, UsHier PR s&icFeaAppl i<ht i on
notifies a 45 AHAFikeesbpt of said notification. 21. A conmmunication
managenent unit for handling communications froma plurality of
applications to a transport/network |ayer and over a non-pernmanent
comuni catiolr | ik, SAMEGHRTHCSat | R REcRGERent UDAFt  EoFpri Bapdting

di spat chi NQ-difiun 1 @A8I0HSNT B JRESSAIE 1R TANSM dr aland £AST Qe appd i cati on
fromsaid plurality of applications;  a queui'ng control unit for checking
t he avai | abifanspatt /negin@rion- perydhent aBdnmuiveat i org | i nkonapdrmangmtue f or

queul ng_ sal brRfeIRd HPSSAf,! T S NEBmnRRf SANHH  CRIMULEAN OMudi ok T
‘not-avail able, and for
comprising:

a dispatching unit receiving a message to transmit at

least one application from said plurality of applications;

a queuing control unit for checking the availability of

said non-permanent communication link; and

a gqueue for queuing said received message if said non-
permanent communication link is not-available, and for
providing sald message to a transport/network layer if said

communication link 1s available.

22. The communication management unit as claimed in claim
21, wherein said gqueue comprises a plurality of queues,
wherein said queuing control unit is further for selecting
an appropriate gueue amongst said plurality of queues for
sald received message and for providing said received

message from said selected appropriate queue.

23. The communication management unit as claimed in claim
22, wherein said plurality of queues comprises one of a

queue per application and a queue per destination server.

24. The communication management unit as claimed in claim

21, wherein said queuing contreol wunit is further for
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provi ding said nessage to a transport/network layer if said comunication
link is avail able. 22. The communi cati on managenent unit as clainmed in
claim 21, wherein said queue conprises a plurality of queues, wherein
said queuing control unit is further for selecting an appropriate queue
anongst said plurality of queues for said received nessage and for
providing said received nessage from said sel ected appropri ate queue. 23.
The conmuni cati on managenment unit as clained in claim 22, wherein said
plurality of queues conprises one of a queue per application and a queue
per desti natémrivsiery e . s 2t usl hel grearuhhdat 4 v drenBgene N vadl 4b B ©f adfred i n
claim 21, wherein said queying control unit_is further for -17 receiving
a status si 4 ??ﬁﬁ?%ﬁT%h?Lﬁ 8ﬂ%mﬁﬂﬁ??%&ﬁqi}ﬁn%fanQaﬁ@ﬁuﬁﬁﬁﬂHQﬁ%ﬂﬂﬂn
comuni cat igud ienks 2fith f Ofhdi 084ILH NHoARpe AR S SEgRRn BN A Dink 15

non- per manent comuni cation link is available; and further wherein said
queue is fuiHeP TG ueuilngtdsrd veeesed sabdsaeuyen hbsdnvedhsr stod

enable  sianaluan toiaf sraerdia sakdarecelyedyaBgsaccot n Aresense, of
sai d enabl e signal. 25. The communi cation managenent unit as claimed in
claim 24, sWsraEi myhi oyuetirvwrdbng rodidinkece toel vesssajel &t apussescgnal
in respons Cgéﬁd'éﬁyﬂie0%§ gyent provi ded by said transport/network

| ayer. 26. e “Communi cat i on nanagenent unit as clainmed in claim 24, said
gueui ng control unit receives said status signal in response to a request
for a stat & ch8bk. c2hmuTheatémmunmiaadenentanageneas wiatmad clmi akatinn
claim 24, wherein said queuing control unit receives said status
signal in response to at least one event provided by said

transport/network layer.

26. The communication management unit as claimed in claim
24, said queuing control unit receives said status signal in

response to a request for a status check.

27. The communication management unit as claimed in claim
21, wherein said queue comprises a plurality of queues,
wherein said queuing control unit is further for selecting
an appropriate gqueue amongst said plurality of queues for
said received message and for providing said received
message from sald selected appropriate gueue, and further
wherein a given queue of said plurality of queues has a

given limit.

28. The communication management unit as claimed in claim
27, wherein said given limit is created using at least one
of a maximum number of messages to send for a given

application.

29. The method as claimed in claim 27, wherein given queue

reaches said given 1limit, further wherein when said given
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21, wherein said queue conprises a plurality of queues, wherein said
queuing control unit is further for selecting an appropriate queue anongst
said plurality of queues for said received nessage and for providing said
received nessage fromsaid selected appropriate queue, and further

wherein a given queue of said plurality of queues has a given limt. 28.
The communi cati on managenent unit as clained in claim 27, wherein said
given limt is created using at |east one of a maxi mum nunber of nessages
to send for a given application. 29. The nethod as clained in claim27,
wher ei n gi verewueteacheachesd saiidegi Mamild, md , ndtithert wherad npnhendsai d
given -18 qyeue.reaches said.given limt, a notification is provided to a
gi ven appl i'Catd $1.7°30 3PPl @6 ffini cati on managenent unit as claimed in
claim 29, wherein said application notifies a user upon receipt of said
notificati @0. -TRe communication management unit as claimed in claim

29, wherein said application notifies a user upon receipt of

said notification.
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