SHORT MESSAGQ NG SERVI CE OVER 3GPP LONG TERM EVOLUTI ON TECHNI CAL FI ELD OF
THE | NVENTI ON The present invention deals with handling nessages in

conmmuni cavoanionakisor ks and nore particularly with adapt ipog/Eree™agsss bet ween
| egacy networks like circuit switched networks and I P network architectures
like I'P multinmedia subsystem BACKGROUND OF THE INVENTION It i s the |ong
termindustry vision to base wireless and wireline networks on MVlel / I M X
architecture in the future. It is obvious that this mgration step will
take a long time and that "l egacy" services (e.g. SM5) need to be
supported. Some known solutions provide a mgration path from MSS towards
IMB by r etSRAJESHESEE SEFHGENBERS EE 4BIF iTEE‘giFoVr?quéIr er. At present, there
i s an ongoi ng debate about which nechanismto select to provide SMS over
LTE radi o access. In the foll ow ng, known avail able alternatives for SMS
over LTE are summarized. OVA-IMis specified in OVA-TS -Sinple | M series of

speci fi cajgangrcaid g3 ﬁﬁ%ﬂ%&?ﬂfd@l supports deferred nessagi ng over

| M5 and can support text messaging capabilities with a simlar user
experience to user-to-user text nessaging using SM5 and al so can support

sinilar capabiddddes as dhose plovided by MM 1 SUPRIL SR donmai n sel ection
is defined in specification 23.204. Another knowi techni'que is typically
ref erred GETEVE GVertT) P e SPed 8¢ 56 PEEP 923 2004, VAT exPetiiRg SVB
capabi | i tricessaarees suppordred ddwugh 1SV kendapsulaticon ¢ rwliRcAsbur t her known
t echni que_ | ) i.n Fal | back,. speci.fied in 3GPP _23.272. SM5 is
carried %né%&g%rgﬁgslﬁ ng ev%weoﬁcfﬁhﬁgegﬁﬁl%é Lop&r &tporrwggrlrm@gﬁfai gure

net wor k ahdbavertfithal to use SMS over | P instead. This requires CS

BACKGROUND OF TEE INVENTION

It is the long term industry vision to base wireless and
wireline networks on MMTel/IMS architecture in the future. It
is obvious that this migration step will take a long time and
that “legacy” services (e.g. SM3) need to be supported. Some
known solutions provide a migration path from MSS towards TIMS
by reusing the existing MSC-$S as application server. At
present, there i1s an ongcing debate about which mechanism to
select to provide SMS over LTE radio access. In the
following, known available alternatives for SMS over LTE are

summarized.

OMA-IM 1s specified in OMA~TS-Simple IM series of
specifications and in 3GPP TS 24.247. It supportis deferred
messaging over IMS and can support text messaging
capabilities with a similar user experience to user-to-user
text messaging using SMS and also can support similar
capabilities as those provided by MMS. Support for domain

selection is defined in specification 23.204.

Another known technique is typically referred as SMS over 1P,
as specified in 3GPP 23.204. All existing SMS capabilities

are supported through SM3 encapsulation in IP.



Fal | back capabl e phones and networks and al so requires CS/PS node 1 or node
2 of operation {3GPP T S 24.301). It is noted tha~ CS Fallback is seen as

i nteri m swepotve4edse i ntroduci ng MMlel over LTE, but not poEmEPI®@ansisy4 used
together with MMrel "just™ to provide SM5 plus IP tel ephony. A further
known technique is knowmn as GAN, which is under study in 3GPP TR 23.879 and
in VOLGA. It provides all CS services in LTE, including SMS, over PS

bearer. Thescui@ntioshal ussdis that the N hasedssal uticon wikl, not be
adopted b 3GP§, aﬁ a nunber_ of ozper ators objected to it. A further known

t echni que”i&® ds B i PS.2 SVEovier TPS Tactesd! iR S pednildd tdor  GPRS

access, butematarfromERS HQUrE 6 Jen esents sanp: detraidhs of sthe known
techni que. of SM§ qver |P 204. Figure 6 cho the architecture of SM5
def'iied m 2045 7 sTEPp A ent Yhat $9e 19SME. GW i s

over |P as
defi ned alacaappldaratilon semver aatd ached nkisa arSC dled he duNB «co s /rades.

After registigation idsthe d%pégbe:i%hb_s(cﬁ?gﬁgﬁg% send and recei ve SM5. An

exanpl e of handling of subscriber initiate i's i1 ust rated i Fi gure 7
. Fi gur e 8139 |QUstircdtlés dn ‘exafsire a6 Iardlimg tofe Sufsard Ber: roniudiiated
Instant Message «dMLTE, The: S eQUeNGe % SUGR IS el sithidar, if.or y8y8and 1M
however, (the format of the text mesrslgjge gi fers (SM5 versus IMformat ).
Furt her as ‘Backdroditd imifortat iFom's réf &FefE84Y made to 1CSI (I MB

Conmuni cati on Service ldentities) . An I M5 Communi cation Service ldentifier

(1CSl') provi f rk.for the identificati of .IM5.co ni cation
servi ces Pgtfl l i z'|e?ifg %nﬁ)meg#gbﬁ%lr@sgsA%%lo gg’m?@%ﬂcé" G Sér %@ri s
provi ded SA% % He' usE FofT & e |1BVS emablier FOLAR -t drtmipnalvs detshe lus€5of a

conmuni cald an &8r virce rirdentdhi e -ics s 1k 4 ¢t Re yse ofpthe part .concept
in TCP/IP, in that it allows applications in a
status 1s that the GAN based sclution will not be adopted by

3GPP as a number of operators objected to it.

A further known technigue is known as SMS in PS. SMS aver PS

access 1s specified for GPR3S access, but not for EPS.

Figure © represents some details of the known technigue of
SM3 over IP 23.204. Figure & shows the architecture of 3SMS
over IP as defined in TS 23.204. It is apparent that the IP-
SMS-GW 1s defined as an application server attached via ISC
to the IMS core nodes. After registration in the IMS, the
subscriber can send and receive SM3. An example of handling
cf subscriber initiated SMS is illustrated in figure 7.
Figure 8 illustrates an example of handling of subscriber

initiated Instant Message (IM).

The sequence as such is very similar for SMS and IM, however,
the format of the text message differs (SMS versus IM

format) .

Further as backgrcund information, reference is made o ICST
(IMS Communication Service Identities). An IMS Communication
Service Identifier {(ICSI) provides a framework for the

identification of IMS communication services utilizing the



term nal and the network that use SIP for comruni cation purposes to be
identified. In the termnal this nmeans dispatching a SI P nessage to the
correct appl2owateisn, and in the network it means sel ect iPOm/ERROMOI0678COT I ect
application server over |SC. Exanples of |IM based applications and
comuni cation services are MMlel, OVA nessagi ng and OVA PoC. One problem
with the known techniques is that thereis no clear solution for providing

SMS in LTius @igproll emawizty therknown diechni-ques..ag of of-Jstance jout | i ned
above is that additional efforts for systemintegration are needed. In the
known t echifi qUss ° % drthdtivord @ Stededi gk S6Fiadapt ati'én UsF Che &

appl i cat iconsyursieradices s@l’rxﬁiwmtjicwilﬁﬂjjﬂiiegs iss gneeded iR emdersko csuppert

| egacy servi.ces _m_new.ge i.on .networks. The present .invention is,
amongst otHer s, C:aes"")g‘r’d “’%nqﬁg?éfpgec%lgnt%toﬁtofﬂﬁﬁg S et Grs - Hamery %t hat a
sol uti on tiesrriggui reed! flore preowiading 'SB s ISTR rfeus icngrexiistitngn

functi Onag!dxtéi&%@% Weniimiezi g €ff orts for (Systiemi ntaqr glgn while
avoiding re esi gn or redevel opment of applications and services . SUMVARY
OF THE I NVENFITONITE i5s ai GBJ°EEtacoft ot He Spreé$antti mpenticen Lo ovafcone at
| east somegfndtmﬂwqmnmlnsprs@mmo@lf oéfh%@r 'c@&r@'l’é:tt- ablpo 1S afuphher nor ehag
obj ect of_ the present invention to p j a network entity, system netho
and conplﬁeerrveﬁlr[)@dreaim%fggr' éir?&mrlr?g% r?égsgéﬂl&egat?&dv@@ﬁlllé@é&?“ﬁela%r ks and | P
net wor k arahitrectaurienwhsicre imay mxz nyTtehie effortes sneeded afar osystrem.
integration and maxi m zing the reuse of existing solutions, services,
applications and functionalities.According to a first aspect the present
i nvent i o GVidde$ e WREWEHIe émawry teoinrhiandlsi ng mdssagésrienia no _
conmuni catians NatMak, she Jrekmork entist ¥ nCOMRY I $i00 -3 £0RLT QLlLer (gatity
and an adapter entity. The controller entity_is for providin
known techniques as for instance outlined above 1s that
additional efforts for system integration are needed. In the
known techniques, furthermore, a redesign or adaptation of
the applications, services or functionalities is needed in
crder Co support legacy services in new generation networks.
The present inventicn is, amongst others, based on this
recognition of the inventors, namely that a solution is
reguired for providing SMS in LTE reusing existing
functionalities and minimizing efforts for system integration
while avoiding redesign or redevelopment of applications and

services.
SUMMARY OF THE INVENTION

It is an object of the present invention to overcome at least
some of the technical problems of the prior art. It is
furthermore an object of the present invention to provide a
network entity, system, method and computer program for
handling messages between legacy networks and IP network
architecture while minimizing the efforts needed for systenm
integration and maximizing the reuse of existing solutions,

services, applications and functionalities.



short nmessage functionalities relating to short nessages exchanged
according to a radio network interface of a circuit switched network. The
adapt er ewODI200/1483570or exchangi ng nmessages t hrough an | PPou/EPR00006 874
subsystem side with an IP nultimedia subsystem and for exchangi ng short
messages through a controller side with said controller entity according to
said radio network interface . The adarﬁer entity is further configured to

per f or m atcdeastnone aanmagcsaadérﬁpertg: ness ages cexchanged ithr @uah is@isd ol P
mul ti medi A subsgst m.s irst format suitable to he exchanged

t hrough <aid contT ol té? rd%ag ¢ ‘dFaptig “SHort ReSSAGES 1&cHaNGed t hr ough
sai d contraglvaerk sitde muaiogérccmﬁ:ﬁto,r matnpsuistiabl e tonbe cdxehrarged ttyhr ough

sal d 1P myld iqiedi g subisystam,si dg.e Accanding 1.8 S/C%d AIPRAL Lihe present

i nvention provi aes a syst em Nng user nessages ma conmuni ca i ons
net wor k. W%W%%@WW%H% % ST At WOk temEisypdlesr  handl i ng

cal | sessi:ofhHQMd Acddmnctions, i am:lP fadbi-edina subsystemzand -a,3¢cond
net wor k entlt fcﬁm handl i ng user, nmessages. The second network entity

conpri ses>"ar" ettlwﬁd‘i -a by Stem s itde - ‘Ex han§Pg amsdddges with said
at | east rfdsssigarettborckigentaint ;P mﬂaﬁhﬁmiﬂaersubﬁtylstt)émslsde{ef Qritexehangi ng

short ne se r.di t net wo k |nterface of a circuit
SWi tcheds‘@%lgc(afLm e a%%zj g%t(:\t%r rllltgé'il tfg} cOnti Sﬁllgé(?gt 6 ﬁgrf O a8t %east one
anong adé;@‘mm@h@ss?@g@s:%wﬁa@g@df thrtough isaicgnicPomlleti mediiaysubsyst em si de

to a first-dorgmly sy tahle 0;;0e exchanged Lhr-augh s@ed 0 LRt ol ler ;g de and

adapting short nessages exchanggd t hr ough sald control e to a second
format suit aBiENT BETECRERGed Y MBUGH s &itd LR St Ioﬁerr@éﬁoél JsEESPStam si de.

Accor di ngneted: sy dhigxd raspeet t&&%@e%@m iV entlit0neRl AV isdes v timt Redef or
handl i ng m::ssa;%dﬁ m_a _conmuni, gﬁf ston%twor k. Thenet hod lC(Brrprl sing the

steps of €xch g SHGPE s exchanged throt

controller side and adaptlng short messages exchanged through
said contreller side to a second format suitable to be

exchanged through said IP multimedia subsystem side.

According te a second aspect the present invention provides a
system for handling user messages 1ln a communicatiocns
network. The system comprises at least a first network entity
for handling call session control functions in an IP
multimedia subsystem and a second network entity for handling
user messages. The second network entity comprises an IP
multimedia subsystem side for exchanging messages with said
at least first network entity; a controller entity side for
exchanging short message services according to & radio
network interface of a circuit switched network; an adapter
entity configured to perform at least cone among adapting
nessages exchanged through sald IP multimedia subsystem side
to a first format suitable to be exchanged through said
controller side and adapting short messages exchanged through
sald controiler side to a second format suitable to be

exchanged through said IP multimedia subsystem side.

According to a third aspect the present invention provides a

method for handling messages in a communications network. The



through a radio network interface of a circuit sw tched network; exchanging
nmessages through an IP nmultinmedia subsystem and performng at | east one
anong adapoi2ny/wessgages exchanged through said | P nul ti mediER2e9osB3t emto a
first format suitable to be exchanged through said circuit sw tched network
and adapting short nessages exchanged through said circuit swtched network
to a second format suitable to be exchahged through said | P nmultinedia

SUbsytSterﬂletAMr@l:%rﬁ@rié)i f@wtsft@g%&?ﬁ_ém&{<ﬁ%&msﬂdwt_ @r@éﬁ!&g{g@s‘)\éi dteﬁ a
conputer pro r%m or han |nv19%§$ssa es_in a comuni cations network, e
conput er Tﬁ?% Topit i i Wy rUCTT oI T St i gured U Mh et iéxediit ed on a
pr ogr ammabd ersyist engcitan ciaits end e qrogrrama exrsyiSt eIt nearirsy out the
st eps of d ac i Q. an .aspect. of the inventiagn. Further
éiﬁ%ﬁ?e%&lé§§g&ﬁhﬂ%d§n %E%%&fﬁgiéﬁﬁﬁﬁ %:%ﬁ%

advant ageous € nts are aefined in 8% Furt her
exanpl es g ®s providedhdrgache deswrh ptd ioh Fomflddinddiat isvd sl aander st andi ng

of the inventd onand explaining funther, detajds and,advaniages felated to
the invention . LIST OF FIGURES Figure 1 illustrates a network entity for

handl i ng HESSAGES G5 % Corffithi a3 ods metioT Kessicsordi g e rgit%enbodi ment  of
t he presemmrdnventd:on;chi@ure viiddist rates & systemdomdhandhniaig user
messages in .a comr%mibcati ocgqsﬂ net war.k accgor di.n 0 ar]Ttenbo i ment of the
present iRVertion: " EiGgure 3 T19Ust TR EE A art'-représénti ng a net hod
for handldug nelssages in a conmuni cati ons network according to an

enbodi ment of the present invention;Figure 4 illustrates a basic

architecture according to an enbodi nent of the present invention;
According to a fourth aspect the present invention provides a

computer program for handling messages in a communications
network, the computer program comprising instructions
configured, when executed on a programmable system, to cause
the programmable system to carry ocut the steps of the method

according to an aspect of the invention.

Further advantageous embodiments are defined in the dependent
claims. Further examples are provided in the description for
facilitating the understanding of the invention and
explaining further details and advantages related to the

invention.
LIST OF FIGURES

Figure 1 illustrates a network entity for handling messages
in a communications network according to an embodiment of the

present invention;

Figure 2 i1llustrates a system for handling user messages in a
cemmunications network according to an embodiment of the

present invention;

Figure 3 illustrates a flowchart representing a method for
handling messages in a communications network according to an

embodiment of the present invention;



Figure 5 illustrates a block diagramof an MSC-AS according to an

enbodi nent of the present invention; Figure 6 illustrates an SM5 over |P
archi t ectwopeosc@edsdi ng to the prior art; Figure 7 ill usPtcatEpsodantr4 ng of
subscriber initiated SM5 according to the prior art; Figure 8 illustrates

i nterworking of instant messaging with SVMS subscriber initiated according
to the prior art . DETAILED DESCRI PTION OF THE | NVENTION I n the fol |l ow ng,
several enbodi nents of the present invention will be presented. As it wll
al so be evident fromthe follow ng explanation, the different enbodi nments
can be ditférentt y- condi MR Act dith 1y 10t He Prifrei Pt B ached ivention. In
t he presentbodinvent i oh the gerdqarci rowdnismit,ched network is used to refer
to those networks conprising network entities, |ike network nodes or

net wor k devices, suitable to handle circuit switched operations or circuit
swi t ched Serwices. 1 Asu§trdisekrovin, o SVBIserndncest arre Mine- Zex ampl e dafq ¢ ypi cal

CS servi i : L i i tched networks (including IP
C€& W Cliyar e Aty i ed @é%%ﬁ%?ﬁivﬁ%mﬁh ( g

net wor ks, which can carry circult Typi cal exanpl es of such
networ ks include GSM GPRS or UMIS networks. In fact, radi o access network

nodes (| ikeyesd.6 ai BSG i ik 10 SSM netsnorke 0rr ian NG ddt &, UMES networ k). or
core netW@{k nodes (e.g. an MSC node) of such networks are capabl eof
handl i ng 1T dUit°svit'ched operation or circuit switched services. Wth
reference to a UMIS network, reference is nade to those parts of the UMIS

net wor k whi y. oNn. G it .swt.ched technal ogi.es ar .qn node andl i ng
circuit ?v]ﬁ%qj(}hge? olp}gqué{%%%%rha\ﬁ&rl&uq%d Osﬁ/i Tehe sbeerrvil@elgclzf%ﬁﬁjg% des of the
radi 0 accEsETEWorke diarnghedeés o f the core network or between RAN and

CN nodes

Figure 8 i1llustrates interworking of instant messaging with

SMS subscriber initiated according to the prior art.
DETATLED DESCRIPTION OF THE INVEHTION

In the following, several embodiments of the present
invention will be presented. As it will alsoc be evident from
the fellowing explanation, the different embodiments can be
differently combined according to the principle of the

invention.

In the present invention the term clrcuit switched network is
used to refer to those networks comprising network entities,
like network nodes or network devices, suitable to handle
circuit switched operations or circuit switched services. As
it 1s known, SMS services are one example of typical CS
service which are carried alsoc in packet switched networks
(including IP networks, which can carry circuit switched
SM3) . Typical examples of such networks include GSM, GPRS or
UMTS networks. In fact, radioc access network nodes (like e.g.
a BSC in a GSM network or an RNC in a UMTS network) or core

=

network nodes (e.g. an MSC node) of such networks are capable



In the present invention the termradio network interface is used to refer
to an interface of the circuit swtched network in the above sense and nore
speci f i cawbyoton42357i nt erf ace suitable for perform ng coRCUMPCEVIOGTS74

i nvol ving network nodes of a circuit switched network in the above sense.
Thus, a radio network interface according to the present invention is
regarded as an interface suitable for perform ng conmunication involving at

least a net wardanade of r@n o rauidersM tghed melwork.. il one gxanple, a radio
network interface is an |n erface suitable for perform ng comunication

i nvol vi n &tV i%ast " ' 3%div aaé@”épsgs etk (€ g rea e lisntédface in
a UMTS netawortksorpaar s mmt erfaceiin @mﬂma&mxm%@ﬁpr@mﬂw anot her

exanpl e, et rklnterfacels an.interface  suitabl e for

per Pgrm n%hgcograiegdn&ceaq}%ﬁl%%ﬁ een to et V\or}t?%@d&g S 5 Y aditE 1addéSs
networ k (Egratadn dmterface igviliMrs)d S@%@@rech ragnctr@ acfogrst her texanpl e, a
radio netwprls iptaracei.& an dntardacesuid abl ¢ dor.camuniagl on bet veen

a node of a radi o access network and a no core network

| u- CS i nt' & FEE iFRUMIS! ©Y MA%HS -exanpl es can be made for GSM or GPRS
networks) . In the case of a GPRS core network, the radio network interface
nmay conpr. S€..an |nterface on which SM5 are transported This interface may

be, in the case Ff S UMPS 15 cEEs & STt Wor ke & HeEBs intesrfate et ween
an RNC anc:eghn tS(BMnmde:cnran iimtcase cef cf @EPRS diadiud taccesshret werk-ra Gb

i nt erfacgrpegh\@e%%oq;eBTS% eana&n Oq% %g%lg_r}d%% her |nt erfa(;es of ot her

networks may a be i nplenmente instance the "SRt éfface on EPS
syst ens. ,@Tﬂtr%tweerﬂﬁdlwomlftghé@m@@eﬁtatllwentm@dmggdmlee@rtoe@t tiodas

networ k ent id \-iand, W |dwinow e deseribed with siefer QREE L, OTfhlu%ur glin

order to facr litate the understanding of the invention
1o network interface according te the present invention is

regarded as an interface sultable for performing
communication involving at least a network node of a circuit
switched network. In one example, a radio network interface
is an interface suitable for performing communication
involving at least a node of a radio access network (e.g. a
lu interface in a UMTS network; or a A interface in a GSM
network) . According to another example, the radio network
interface 1s an interface suitable for performing
communication between two network nodes of a radio access
network {(e.g. a Iub interface in UMTS). According to a
further example, a radioc network interface is an interface
suitable for communication between a node of a radio access
network and a node of the core network (e.g. a Iu-CS
interface in UMTS; similar examples can be made for GSM or
GPRS networks). In the case of a GPRS core network, the radio
network interface may comprise an interface on which 3SMS are
transported. This interface mav be, in the case of a UMTS
radio access network, an Iu-PS interface between an RNC and
an SGSN node or, in case of a GPR3 radio access network, a Gb
interface between a BTS node and an SGSN node. Other
interfaces of other networks may also be implemented, as for

instance the S1 interface on EPS systems.



The network entity 10 represented in figure i i s a network entity for
handl i ng nessages in a comruni cati ons network and conprises a controller
entity 2080ant/@msadapter entity 100. A network entity &CTmPAIY61804 t he
present invention for handling nessages nay be realized in a variety of
exanpl es interchangeable with each other. In one exanple, the network
entity 10 is a network node or a network device; in another exanple, the

net wor k @Dtﬁiﬂstl%n{%ﬁl%rﬁﬂ S Tt ad-ouer S%\&ﬁ‘ér?éld}?tvwr@*&%%@%% Qr, network
devices or it e co sed within a network node or network device. The
et vor Kk GH TS e e Bl riGt o ' Hiar HRita. s Pt & < HAP<s i abl &
conbi nat i Gins1tehelr eiof .cddeone efdodiitente afnd hequesentdiimyent iR as
illustrat ,nthe follow ng, the network entity 10 conprises a nobile

swi tching centre C or at least sone of the functionality of an MSC. In
anot her exanple, the network entity 10 may be enbodied in an MSC-S. In a

fur ther  exapl e BLAGY k etdh 0, 1y e ABLAINGT ;s ar Lichg Lrom an

KSC, or froman MSC-S froman I M5 appl i cation server as expl ai ned
later i tHi's''SpedH ﬁ\?éﬁlolﬁlg Atecso?ad%i% 6 @nGERBrMNEXarpIoas risd Ratwenk entity

10 may be-dmgaliiszed as-@an MICappldcat] omosenverarMBGASL el & chukt hep |

exanpl e, the network entity may be represented by an SGSN or a nodification
t her eof , “wWHen ‘THe iMventd éjyncﬁ S%}WI é:r?eﬁ?l?d prﬁsgné?liéwﬁé]tt\iﬁpk £P8r t he

handl i ng fofndigssages sgydremeiyn expleailiedd Accar diang «ttg fur thampexanpl es, it

can be sai t-\wor. t e S on._an C, nNBSanSGSN
or an I\/ISa1Cfr,%set%?l n%@%g; \,él)ygtt?{(;r?atcﬁle;%%fe l%21133‘?/5%(:60em‘m ey%ént%@c %ﬁ&’ré SGSN

or an MSG'AS poss$i Blsy ampdithiced aﬁ@diﬁie@ée@ nEhie cadntdeolilcer  ént Bty t260
CONpr i SeS:&GAMOneRt et oW diing short: mesage li'%%tt'egln%lv'etrr' es relating

to short Jressa esexchanged according to a radio network interface 40 of a
everal network nodes or network devices or it may be

comprised within a network node or network device. The
network entity may be implemented in hardware, software or
any suitable combinations thereof. In one embodiment of the
present invention as illustrated in the following, the
network entity 10 comprises a mobile switching centre MSC or
at least some of the functionality of an MS3C. In another
example, the network entity 10 may be emboedied in an MSC-8.
In a further example, the network entity 10 may be obtained
starting from an MSC, or from an MSC~S or from an IMS
application server AS as explained later in this
specification. According to another example, the network
entity 10 may be realized as an MSC application server MSC-
AS. In a further example, the network entity may be
represented by an SGSN or a modification therecf, when the
invention is implemented in a GPRS network for the handling
of messages as herein explained. According to further
examples, 1t can be said that a network entity may be based
on an MSC, an MSC-S, an S5GSN or an MSC-A8 or a modification
thereof or may comprise an MSC, MSC-3, SGSN or an MSC-AS

possibly modified as needed.

The controller entity 200 comprises a component for providing

-

short message functionalities relating to short messages



circuit switched network. The nentioned short nessages nmay conprise
standard SM5 nessages |ike those that can be sent fromor received at
nobi | e dewOcen/@e3sat ot her conputing devices when provi @et/Braoa/061374 abl e
sof tware application for handling SKS. The nmentioned short nmessage
functionalities are functionalities related to the handling of short
messages and conprise functions |ike férwarding, swtching or providing

addi t i onalx@emyoes delatad ttQ) shordy inessages. . Aseending @ an enbodi ment
described jn the fal J 3”\%@8?5}?[ he shq,rz\t rressa e fun ionalities conprise at
| east cert’di T st andar SSHal i tiies T 105\1‘1 d&G SPA *En "RBC f or

handl i ng S M\t t}sﬂalﬂc&ﬁcbﬂﬂ@}:meststwecsorlhm@l Itearos%O(ﬂhaacmﬁwdﬂs@g skatra

nodi fi cat f ot fi nt corrprl hose s of an MsC
el ement hfar(r)ld;rf |Oong %el\eiﬁ - Ie engjllre fdunctl Snali fices tgl %@5 “BX¥anpl es o f
short mﬁeag@efmm&mnomqmd@si vagpesivaltiep 1w tSi@*rteffaeleem@@lu@aamoWB@or

COMpr | Se f4HCHpnsas ot i eAMEJ01o- Y8 shadard Aunctions (i 0. gervi ces
related to SM5 as provi ded throug he CAMEL standard) . CCOI’éI ng to

anot her exXdHpIE e 1fort hfesage e ticoRarit 6d may rtompriSse eFoanting
Servi ces aigi s ﬁ@nﬁtqrdpm&&ag&s:Mﬂdan@oa@wach@@ob&l goRer@n?urt her

exanpl e, t shor.t, nessage functio ities ma onprise._c uncti ons
associ at ed;]‘cfo HRE usage o essﬁoﬁt tr?éjasté‘)gésé Or§h§\§t58r?19§§ag§‘cf:l?n I‘gn5PI ty nmay
al so conpr serediawigl destcericept iion thencildnwion, shokt siressages sasgef or

| nstance kNEUN dif) 1 20ACY i allid s hiehed netwarks..Tha ppnt i oned radio

network interface of a circ switched network représents an interface
anong net%ﬂ@@r@ﬁﬁéﬁt@%rtylﬁéﬁﬁd{lw peeEs-d6fl anciepctift $wirt ehadlhetwor k as

expl ai nedsiabovie.« AR nexamplsp eft sush anriptentacegion an -UMES petwork is

represent%ﬂt%%&%@%olu Eﬁt?kiﬁﬁﬁstA%%,d%l%,nEO %ggtgggprlse those
parts of an MSC element handling SMS or the entire
functionalities of an MSC. Examples of short message
functionalities, especially with reference to an MSC,
comprise functions based on CAMEL for 3MS standard functions
{i.e. services related to SMS as provided through the CAMEL
standard) . According to another example, the short message
functicnalities may comprise roaming services when using
short messages while roaming. According to a further example,
the short message functionalitlies may comprise charging
functions associated to the usage of short messages. Short
message functionallty may also comprise a lawful interception
function for short messages as for instance known in legacy

clircult switched networks.

The mentioned radic network interface of a clrouit switched
network represents an Interface among network elements or
network nodes of a circult switched network as explained
above. An example of such an interface in an UMTS network is
represented by the Iu interface. According to another
example, the radio network interface of the circuit switched
network may be represented by an interface between a node of
a radio access netwerk and a node of g core network. When

taking a UMTS network as an example for a modification of the



exanple, the radio network interface of the circuit sw tched network may be
represented by an interface between a node of a radi o access network and a
node of awoanw/meisnor k. When taking a UMIS network as amCedxa@oocfsos a

nodi fication of thepresent enbodinment, this interface may then be
represented by the lu-CS interface between a radi o network controller RNC
and MSC node or by a lu-PS interface bétfween a radio network controller RNC

and an SGSN-fwde. e shaldnmotirges thate even infa t he dnter face s calded,l u
packet sv% hlgd QFS“”@CQ%S{;% transport of an SMS is performed using the
cont ai ner I § £4%Hén Iter“é’%ﬁorctci“n&‘tlﬁ@rsﬁ@cm t he
same way m@ MAT trieieA car d;_/u aCSumserﬁrame:faEeuszeﬂvJ&ﬂ AV entdion reamcalkso be

applied t rf | -R ncethl |taQIefor arryin
circuit s%)r%{%tedl%g?ihldces ike Sgl\@ m'lar c%n:%lidgr “ations aﬂ%pl qtfhe
case whergit @mme%fcaal@wwlad]a@m@@swetambr I(SUJS'UC@WEII ng to an

SGSN node- oveind;he &b drnts@féc ace. pe@yféﬁl@d"gls1%fgert%%c%otncﬁa%ne%g%%y 2GSM_

network, the radio network interface according to the present i nventi on may

be a radi’e’ iEtitora i Ateriade TS Vi TG Eorhificc dticom oAy A ensd@cof a GSM

radi o acoess detowriad iZke a BSCnade: and f@mtu@e:r t&SM:netaparilkonede. The
further node ri for |ns ance .anot ode of the GSM radi o access
net wor K, gl o rgaey W‘Pt dcget i Hode of Latﬁés e & Work S K€ an MSC. In a

GSM net V\mlkiteable%xafrqﬁ e:aafryszuxgt mqqﬁtersh\amtuesi tshse"védemt erlfk&cemr t he Abis
| nter f acey: Jhe, skid et person vould T ecogize thal, other, interf aces are
they allow c n

sui tabl e as o) as ication regar di ng CII’CUIt SWit ched
oper at i orist Gt %ﬁg\”fc’iﬂctl%\f@lcﬁﬁﬁéd NS e 3 Saveng evatiner k onade$ GSNFrenewhat it
has been selr abevesy iithdf0ld:0ws that the radio network interface of a
circuit switched network can al so invol ve communi cati on between a radio
access network node and

By making reference to a legacy GSM network, the radic

network interface according to the present invention may be a
radio network interface invelving communication among a node
of a GSM radic access network like & BSC node and a further
GSM network node. The further node may comprise for instance
another node of the GSM radio access network, €.g. a BTS
node, or a node of a GSM core network like an MSC. In a GSM
network an example of such an interface is the A interface or
the Abis interface. The skilled person would recognize that
other interfaces are suitable as long as they allow
communication regarding circuit switched operations or

circuit switched services among network nodes.

From what it has been set above, it follows that the radio
network interface of a circuit switched network can also
involve communication betwsen a radic access network node and
a packet switched node as represented by the Iu-PS interface.
See also below for further details as to the Tu-PS interface

in view of the present invention.

In other words, the radioc network interface of a& circuit

switched network is an interface that involves communication



a packet swi tched node as represented by the lu-PS interface. See al so
bel ow for further details as to the lu-PS interface in view of the present
i nvent i orwolzn1o0i4bdsy wor ds, the radi o network interface ®CTEPCIMOOGISTS
switched network is an interface that involves conmuni cati onof at |east a
node belonging to a radi o access network according to an exanple. The
controller entity 200 is an entity capable of handling functionalities

rel ated t®r shorted@ssagesiasdypicald vod ecaimed, o-destined,4,0. a nobil e
termnal through the nentioned radio network interface. The adapter entity

100 conprised F11'¢ he et vioikteritity 10 is an entity for exchangi ng messages
through an IP nultinmedia subsystem (I M5) side 150. The adapter entity 100

is furth rrange f . j shor.t ssages thr.ou controller side
120 wi th tHe éc_ont r%ljleg{ eggr%fﬁk@cgjzdgg ‘accor H‘ﬁcglsct% THhe rla@di%l(;f A ared nt er f ace
4 0 abovef@%{aqﬂa?frﬁ,&d:ti'ﬁfe Elqiarﬁﬂd ii‘rmdil‘av_@ulﬂgassﬁtée;mssiadﬂe thB0 cand.yt he

control | efe &d 0gd.20- represent ddterfacing -pantss,.or Gonmpepents, of the

adapter entity 100 that allows it to exchange nessages o r short nessages
Wi th ot héFent3t5es a44C i ittidd tHat™ e messages exchanged through the |P
mul ti medi a subsystem side 150 represents user nessages |ike for instance

short nessages.(e.g. SMS). or jnstant nessages.IM According to qne

enbodi mﬁ%eqt%deap%%sée I@"téfxéhdawngceoﬁlﬁﬁsoﬁfgﬁ%t ?ﬁ’élel P Shil i médita Subdy €tfem si de
may De i ricl uded i of sessicdrerigiintg ateed oreat acolowSIHP anedYage.l tihedinvent i on
i's however e dd Mt t u e, Sl t.ne MeNtien _ es may b
e equi val eunkiglo%/mexchman%gd St Q%qﬁ%hﬁotcﬁger apréjtr{o%?olegle% owj“ogbg%%s@sbcﬁ;%%ﬁnent ana
managenmemt?” SR AT Catdiorsy et der it vis sdevisce s Hineuah 1EVS carighiltiect ur e.

The shor ts:messagesy @xchanged dwough aeonty alder $ideale al sguser

nessagesgé f%fégtdg§§QQ&%r ;Je Q%P@ﬁx§¥§é§%§§?%§%. The IP multimedia
subsystem side 150 and the controller side 120 represent
interfacing parts or compcnents of the adapter entity 100
that allows it to exchange messages or short messages with
other entities. Tt is noted that the messages exchanged
through the IP multimedia subsystem side 150 represents user
messages like for instance short messages (e.g. SMS) or
instant messages IM. According to one emboediment, the
messages exchanged through the IP multimedia subsystem side
may be included in a session initilated protocol SIP message.
The invention is however not limited to such a case, since
the mentioned messages may be eguivalently exchanged through
other protocols allowing establishment and management of
communications between two devices in an IMS architecture.
The short messages exchanged through a controller side are
also user messages like for instance well known SMS messages.
The adapter entity 100 1s adapted to exchange messages with
an IMS architecture represented by reference numeral 50 in
figure 1. The IMS may be realized as known in the art by
conveniently integrating several networks in order to allow
user terminals of different types, e.g. mobile or fixed, to
communicate with each other or with legacy devices reachable
through the network entity 10 and to communicate with the

network entity 10 through the interface 42. The interface 42



The adapter entity 100 is adapted to exchange nessages with an I M
architecture represented by reference nuneral 50 in figure 1 . The I M5 may
be real i 280 2a8/Ke35AN i n the art by conveniently i ntegraPCHEPI@9OLIT4
networks in order to allow user termnals of different types, e.g. nobile
or fixed, to communicate with each other or wth | egacy devices reachabl e
through the network entity 10 and to céAnunicate with the network entity 10

through the, interdace: 42 Jhe intelface 42my a&m&ﬁ%&iﬁ/e{@'oé; terfaces
for communicating to other core network nodes |i ke for 1nstance other MSCs

(not il ustrated) or Exyiptestiofe stith ht et Tousc &s e MSGP Kif6in net wor ks | ke

UMTS net wior kss £ tdwee X OreGufre also Ghn intenfacess d:de,i s mated;that the
net wor k tity 10 further adapted to conmunicate with RAN network
nodes. S&g twc%%n?%% P@\%}" Stjrari/erkbweojd%‘cf’f o&fﬁed” t*Hr ougi’ % e Sht&r'f ace 40 or
t hrough alsepatates i ntlerfacet(amtthidd usta ateed)odonfrarimiyng @ enadrhévesane

standard #, S ddie dadardace, 40 chds he, standard.and preferred,

solution) or conformng to nt specifications I'n cases wherein a
dedi cat eFIHtEH Ee- ForBUdE Formmi i duwhore sditcatfless e cadapt er

entity 10hdsaduird heipadapt ad o perd ormiessags adaphati k. MLe o
specific rk. enti 100 is_ able to perform adaptati on anong

l.l'y, the net , ‘ !
nessagesacfﬁ%lhsaaﬁb%ds Ht F5he 1% "M% ed 4 Subdystermssitde FEOTCETE first
format suirtd@blesfor el exchanged tdyw ought dhe reontda ofilfere sirde 120 and/ or
adapt at i . S, : sages. exchanged thro the caontroller side 120 to a
second fo rfeg‘{l%?%%b esst%gbceasé%cr@negfeedlq i (féju@g HEHED VS §TdE “F50° M n ot her
wor ds, t Helddaptreriiems tipr 0F may perficranladapt ati on of user messages
exchanged with the I M5 50 through the I M5 side 150 into a first format
whi ch can be handl ed by the controller 200. The controller 200 receives the
adapt ed MESsdGE 19 GUgh tthe Worts duzdihedi géerzed Sgclerform message

adaptation. More specifically, the network entity 100 is able
to perform adaptation among messages exchanged through the IP
multimedia subsystem side 150 to a first format suitable to
be exchanged through the controller side 120 and/or
adaptation of short messages exchanged through the controller
side 120 to a second format suitable to be exchanged through
the IMS side 150. In other words, the adapter entity 100 may
perform adaptation of user messages exchanged with the IMS 50
through the IMS side 150 into a first format which can be
handled by the controller 200. The controller 200 receives
the adapted messages through the controller side 120. Such
first format may be therefore a format compatible with the
above mentioned radio network interface or a format capable
of being exchanged over the above mentioned radio network
interface. As mentioned above, the adapter entity 100 can be
alternatively or in addition further capable of exchanging
through the controller side 120 short messages with the
contreoller entity 200 and adapt them into a second format
such that the adapted messages in the second format can be
exchanged with the IMS 50 through the IMS side 150. According
to an example, the second format may then be a format
sultablie for being carried over a protocol capable of

establishing and managing communication within the IMS.



first format may be therefore a format conpatible with the above nentioned
radi o network interface or a format capabl e of being exchanged over the
above nmernwDanwdi4e3di o network interface. As nentioned alpoY&P2e0p6mdapt er
entity 100 can be alternatively or in addition further capable of

exchangi ng tnrough the controller side 12 0 short nessages wth the
controller entity 200 and adapt themihfo a second format such that the

adapt ed messages:d nd he.secont fQr mate canbe exchanrged with.the | M5 50
t hrougn the | siae 150. According to an exanple, the second fornmat may

t hen be ais’l‘]flotra%gte T dbl' €O Beithg Cari%ed 6véd ca T §E0 6 Fd&habl e of

est abl i shiinghiand Iamagi spgyeconmuni cati on within the | Ms. According to one
exanple, the second format is a format suitable for allow ng the adapted
nmessage to be carried within SIP nessages. I n other words, the adapter
entity 100 i%Eapablelxo ddaptsor cgomvearitt ymeddages cexeharged ieraan brS

ar chi t ecta 8,d it qedfs fJomea fahste f armat, suist able sfar. carrying or

exchangi ng nmessages over the above nentioned radi o network i nterface.
Thanks td‘fg%% SpediFi ¢ Hritangemdit i6f 4fe Adaptier ént PeyhE0gi"Fessages

f or war dedhetsos :01e & eceirveathd ramvthech VB BQ aredikespestirveli v ch-egeicved at or
forwarded by the controller entity 200 over the interface 40 such that

t hose nessages appear to the controller entity 200 as received from or

f or war ded'ftegr ke riobitdie tsgraviiddlc accessiongra rddithcaedess emetwar kvt hooygh t he

rent  oned . ad) 0. NG erf ace.. s, ! he LaGt, { hat Lhe Tessages are

sent fromor received in the | onain is transparént to the'controller
entity 20GSERTCH SN/ THérierer dtact d9rRrche Fessage cpsterdhanged

direct!y oMdift a omobidve  ema nalk cover-<t he adiho tagtwerk skntettace. The
controller entit 00, when receivi ng rrezz)ages over the interface 40 or
when recéRRSg messdes Fromithie FPhterfacdlazs received from or

forwarded to a mobile terminal accessing a radioc access
network through the mentioned radio network interface. Thus,
the fact that the messages are sent from or received in the
IMS domain is transparent to the controller entity 200, which
will therefore act as if the message is exchanged directly
with a mobile terminal over the radioc network interface. The
controller entity 200, when receiving messages over the
interface 40 or when receiving messages from the interface 42
that are to be forwarded to the interface 40, will therefore
handle those messages according to the standard
functionalities for messages forwarded by or received at the
controller entity 200. Specifically, the controller entity
200 behaves as the serving controller entity for messages
received over the interface 40, since those messages are
received over the radio network interface 40 and not for
instance over a core network interface 42. Similarly, the
controller entity 200 acts as the serving controller entity
for messages which are to be forwarded through the interface
40 and the adapter entity 100 to the IMS 535G, since the
controller entity 200 will forward those messages according
to a radio network interface 40 and not to a core network
interface 42. With reference as example toc a UMTS or GSM

network, a serving network node represents in fact the node



that are to be forwarded to the interface 40, will therefore handl e those
nmessages according to the standard functionalities for nessages forwarded
by or recwoOwvewy/ae3sthe controller entity 200. Specifi cal PgI/EPh@906T874 Ol | er
entity 20C behaves as the serving controller entity for nessages received
over the interface 40, since those nessages are received over the radio
network interface 40 and not for instahte over a core network interface 42.

Simlarlyf the cotd old@ric Bntidyp200 A § as Jehe SefivigNg eankr ekkergntity

for nmessages whic e to be forwarded through the interface 40 and the
adapt er e”%t“isr} Pfog”?\g ricﬁ% ‘ISﬁ/StE‘S)O,WPﬁ ént@néﬂog)&rjrter Ol 8y "ént iy 200 wil |
forward tdioseamessages Taocor dirg steorvd rigadicalenetswarsks pontse flace 40 and not to
a core “¢&¥¥Hﬂ%eﬂﬁ r&f“%%#ﬁ%n%?ﬁd& %%&%ﬂ%ﬂ%?t%%teé%gpg%s%%'a ggfﬁgor GSM

network, a serving network node represents in fact the N6dE6 ‘core
net wor k rigsppensish|te® f@rl [Ferdrommiasg ocommnringatieon s iwiit lhehecRANenode(s) to

whi ch the dmbide & e/dinal 45 «connectrad 4. This it heserving node.is
responsible for initiating or ternmnating services that are associated for

i nst ance o CHAIT GOHEEYAGES ExcRanGed Wi e N6 IFé2tefFi nal s connect ed
to the RAN it mhinehs tshe semvicnghnededrs hrtdicrect neermupi-cati gny1A core

network node that i.s.receiving nessages through a core network interface 42
L <l P S g lé‘ag%r “togr %ieﬁglﬁ@a &r VIFCES P8l aFed™E6 €Al s or

wi Il insteéead neither origin
messages, caslilmcen hose arce t e nees popsicbialviet ites ok ssenviihg lnades bar t hose

calls or JMmssages. dJdy ong exanpl %aggsaléjgomgégla ijned in nore detail in the

foll ow ng, when the controller entity O conprises at least a part of the
functionalities of a standard MSC, it will behave as the MSC serving a

fictitiousn mRI ket nal ol sthebiietnti;ous mebil ecterm nal tig obtained
t hr ough tgug adapter enti Uﬁ 100 that will covert nessages in a radi o access
ollowlng, when the controller entity 200 compPrises at least
a part of the functionalities of a standard MSC, it will
behave as the MSC serving a fictitious mebile terminal. The
fictitious mobile terminal is obtained through the adapter
entity 100 that will covert messages in a radio access
network interface, such that those messages appear as

corresponding to a mobile terminal.

In one example, the short message functicnalities comprise
functionalities related to services based on CAMEL standard.
Thus, the controller entity 200 may implement CAMEL functions
related to SMS. As known, CAMEL services ave originated or
terminated at the MSC serving the mobile terminal. Thanks to
this arrangement, the controller entity implementing the
CAMEL functionalities would be the serving MSC for any user
device physically located in the IMS 50 but accessing the
controller entity 200 through the adapter controller 100 and
the interface 40. Therefore, the controller entity 200
implementing CAMEL functicnalities (as for instance reused
from an existing MSC) will invoke CAMEL services (or
criginate CAMEL services) for those messages received through
the interface 40 from the adapter entity 100; the controller
entity may further terminate CAMEL services for those

messages to be forwarded to the adapter entity 100 or the



network interface, such that those nessages appear as corresponding to a
nobile termnal. In one exanple, the short nessage functionalities conprise
functi onawDtoBgl4es7at ed to servi ces based on CAMEL st ansardEpr200067874 he
controller entity 200 may inplement CAMEL functions related to SM5. A s
known, CAMEL services are originated or termnated at the MSC serving the
mobil e termnal. Thanks to this arrangéhent, the controller entity

i npl egen_t;tixngextw_ec&:@ Irrurtc_{iingQyi,t Lseasﬁln\g%qigg c%@qtgtm%ewiwe@gtaﬁsc fO{ alnly
user device pnysically ated in the ut accessing the controller
entity 200 Hrough THe- gt o ComtroIier 166 &nd the riterrace 407

Ther ef or &;etrhienacont radl dcers centrictsys 22@G ianphenent isrg tCAVELR: faunctisenakidt i es (as
for instanc sed..from.an .exi st) MBC). wi_ |l invoke CAMEL services (or
ori gi nat gc%ﬁ%ﬁtuggsfvzicceess)l 3:?1 h%ovfssg%r(r)e'ssf)é?gees“fldrvéel eiIVES ﬂ?ﬁ?&ﬁ% t’“ﬁle%gﬁtterface
40 from tHeradagtcerttentdnae 10Q; e ngenenol oér tért sty pmayef enthery £60n nat e

CAMEL seriui ces Jls:these JBssAges, 1ia:he f enyarded Lo ;the adapter entity 100
or theinterface 40. In this way, standard CAMEL services as typically

avai | abl &' % ts t2a1d &Y WBE e ary B 'é ToSivgitfat dd t&Nd st Ri- ndEed sabso of or
nmessages eactatallyy sentt formgiri: iers dﬁsuie%dowle%&&erof?%\éhﬁ%%rkza ckhe | IVBf 50-h
The advant.ages. consi st in that tha to.the specific arrangenent o t he
adapt i ve%@n ity ta0 T i%$B ;%éaigt?l @r%lt(%hteeﬁgé’eé%l?ﬁ ﬁ&nC%ﬁEEC%&ﬁé’Ffjoﬁﬁl ities
wi t hout ammamedddrars famt lrers tsystiemeiontedrat an, deedesipgrnaf caxi 8kti ng
functi onali i, r el of ervi ces. ref.or theﬂ,agvant age
of the i nvler%tnﬁc?r?%(;gg@é gq%(rg;ﬁiqg\?e ;ﬁcﬁ%}[{’{ﬁ% O\éff %%r%tsgg %r %gygt & i'ntegrati on
and devel"SPEntc darfeb se GRthio 2&d Swhen vadépeirdg IEx ehangecof amessages

bet ween aJdregacyetwrK lddee @ GOMiaL UMIS-net work cand | RoouLti nedi a
subsystem. Thus, the resulting network entity or systemhasS a sinple to
i mpl ement® STt e TPHTE Vs SOrCE “dg&in Thade s once again made

possible thanks to the specific arrangement of the adapter
entity 100 capable of adapting or converting messages to/from

an IMS 50 to a radio network interface as explained above.

The above examples have been made with reference to short
messages sent from or recelved at mcbile devices in the IMS
50. The same ccnsiderations apply however also to the case
wherein the user device of the IMS 50 would send instant
messages (IM) to a user device of a legacy network. The IM
message is thus delivered to the adapter entity 100 that will
adapt or convert in a short message to be delivered to a
moblle user in the legacy network through the interface 40
and the contreller entity 200. Similarly, short messages
belonging to an IM session with an IMS user device will be
received as short messages at the controller entity 200,
forwarded through the interface 40 to the adapter entity 100
and here transmitted as IM messages to the IMS device. In
this way, services like charging for the use of short
messages can ke convenlently performed, i.e. initiated or

terminated, by the controller entity 200.



possi bl e thanks to the specific arrangenent o f the adapter entity 100
capable o f adapting or converting nessages to/froman IMS 50 to a radio
net wor k iwobenfozaessas expl ai ned above. The above exanpl e®Chareodomers7srade
with reference to short nessages sent fromor received at nobile devices in
the I M5 50. The same considerations apply however also to the case wherein
the user device of the I M5 50 woul d sendl i nstant nmessages (IM to a user

devi ce ofria: |.80aGY RelMRIk.atThe d Mamssage i-sthus del ivered Lot fa%sadapt er
entity 100 that w |l adarlg or convert in a short message to b e delivered

to a mobiTe UL Khé EFTEtMST K HORTEGR 1ifé SSnCér P& 146 Sand t he
cont rol | erl entdyt p%@mt&m I,mgaycy smactrmiovrmssaggs ﬁ%lt@mz@ler)g pomamikM session
w th an I user %w ce W £ recej \ied as s or%g eog at the

control | er entity 200, f er v?/é)r d’ecﬁE RFGEgh t'hE Siter o ‘e adapt er
entity 100tand Rérle mavansmittetreah asfuwtm@agésetso ctthenl WECde\fmcreneh:n this

way, ser Vﬂmﬂdn@q ﬁ%rsglt% f or &b $hant %3%%%%%% 1nR €
conveni ent Ity performed, i.e. initi at ed or terninate he controller
entity 200-THe sabéve sé’ﬁﬁs@iﬁdéﬁlétq%ﬁ&lr?@d@r\ﬁ £ r @éiﬁ@@tl@ocif}ﬂlvﬁl:@er vices al so

?ppl y to ﬁﬂiﬂ[(ce%xg%tllaﬁtg&df %@tﬂf@ﬁﬂslatglee%fo;'&ﬁﬂ%@[] \!:Io%%fn@l rs%@qz}ic@rse%ﬁ@h in |
egacy networ or. t.an in urther reference t o the exanple
wher ei n t%eln@o%tMrS I |lgiw lr(fy@f(%ipggfrﬁ %ﬁlreﬁﬁﬁt' fifict F6n&FERFEs16f an MBC,
further fainct ineaa itk é@lﬂmun@arpahte reused swhidke iifiibiztiznngethe ief hart s

for syst tegrati are for anpl.e _charging services related to the
usage of %Vé@ler%og% ﬁgager‘"& ges b\eALk)%en%u |@nEg1 SMS; lawful interception for SMs;

etc... Reference is also nade to following parts o f this specification

descri bi N fedrtcher cdet aides Mt flntv@n%l%%sQ%Chot'\/%%V%pl E%@E%%“EMS
invention is _not only applicable to SM5_a s _di scusSed in bove exanpl es
but al so & Qﬁﬁ%&5%9¢p d&l Gfre above examples but also to other types of

messages like instant messages as menticned above with
reference to the first embodiment depicted in figure 1. In
the case of instant messages, in fact, the adapter entity 100
is configured to adapt or convert instant messages received
from or destined to a user device in the IMS 50 into short
messages to be exchanged with the controller entity 200 over
the interface 40. Therefore, the controller entity 200 may
implement legacy functions as above explained by several
examples also for instant messages exchanged with a user

device (not illustrated) provided within the IMS 50.

To the contrary, the prior art techniques perform a
conversion of messages exchanged with an IMS to/from a core
network interface of & circult switched network. In such a
case, it i1s not possible to originate or terminate
functionalities as those provided by the CAMEL standards. In
fact, as known in the art and explained above, CAMEL services
as well as cther legacy services implemented in the serving
controlling entity cannot be originated (i.e. inveoked) or
terminated at a core network node of the circuit switched
network not communicating with the BAN to which the mobile

terminal is attached to. In fact, 1t can be said that the



nmessages |i ke instant nessages as nentioned above with reference to the
first enbodi nent depicted in figure 1 . In the case o f instant nessages,
in fact, wbheondapiser entity 100 is configured to adapt @CTEP2MQ06787HSt ant
nmessages received fromor destined to a user device in the IM5 50 into
short nessages to b e exchanged with the controller entity 200 over the
interface 40. Therefore, the controllef’/entity 200 may inpl enent |egacy

functi on&ﬁ@ﬁ&@V&@&pﬁiaj;mi% SV &l Al OXANRI £$ ALSQ. J 0N J1NsliaN AeSsages
exchanged with a user device (not illustrated) provided within the I M 50.
To the comtidriFe the Prilor Hr YT Ques TR @ T ovels drePtmessages
exchangedwittite aiv dE tiold ramng: cofe: netaver kduitier frageniofl aveid qui t

swi tched network.. |In.such a case, {4t . is not possible to originate o r
t er mi nat eg]af%l\r/l%gtqgotﬁﬁa i ilerlts]aea{ffga%%o4sde ol ovrliogeﬁvbery % ﬁ@r&ﬁ@f‘&lé{ndar ds. In
fact, as Kriemtaar the drite and expld ned:labove,f<CANElonsedw ces as wel | as

ot her | egacy. Se/W LS I emeed | r}:ﬂéq%%gfi\ﬁian a%%ntorf()ltllrfeng)r%%teintty cannot

be originated (i.e. invoked) o r term nat at” a core network node o f the
circuit si% HetWork ot ~domrfurli‘catsing DWWt P “RAN o which the nobil e
term nal dsa@tddchad it erildidact od toGan e sSald tihats thetddggen, f of,.
originating o r termnating services relating for instance to calls or
messages 1’5 Fepresénted By the T eCaptith o4 1P if6 <k SrWESdiLeg td P smedSages
to a nobidtendrermmi, dverthe radica rettwer ksidatserfhace 4Jd@pandrnett over a core
network interf.ace 42. .The priar earc%x}@ | d. suffer fr orgetrtilr%c%iss%dvant ages
mentioned I n tlhef openi ng part of the pré)sent specifﬁi cati'on Since it is

t herei n AGtedFesdiThblceded aut oratiic Igheosiagiendtecor crerdditiatse serxvi ces as

found by he idwventars,1af tier scanefuls considerations ;and rglio@_\ée%?oifng%&onfs- In
other words, in the prior art a redesign or adaption of existing services
or the deévii'ophent® o néWw Seérilces 1% Present invention provides: a

simple and at the same time effective solution.

According to a modification of the present first embodiment,
the radio network interface may comprise an interface between
a radio access network node and a core network node. Examples
of radio access network nodes are a Node B or a radio network
controller RNC when taking an UMTS network into
consideration. In a GSM network, a radio access netwoerk node
comprises a BTS or a BSC. An example of a core network node
1s an M3C. Therefore, when referring to a UMTS in one
example, the radio network interface may be an Iu interface
as defined in the ETSI standards. According to another
example, the radio network interface may be more specifically
an Iu-CS8 interface between an RNC and an MSC or an Iu-P$
between an RNC and a SGSN. According to another example, the
radic network interface may instead be an Tub interface
between a node B and an RNC. When taking the GSM network as
example, the radioc network interface may be an A interface or

Abis interface.

In one example, the network entity according to the first
embodiment may perform one amongst originating and

terminating services or applications relating to the short



needed in order to provide the sane functionalities, such that thus result
in increased efforts and in a nore conplex system T o the contrary, the
present iwoento/@esprovi des a sinple and at the sane ti meCefHPe@VI0yEs74
solution. According to a nodification of the present first enbodi nent, the
radio network interface may conprise an interface between a radi o access
network node and a core network node. EXanples of radio access network

nodes ar ends Noge B.ofi @ d adicd netaardq coma+9ld.ar RNG when t aki ngan UMIS

network into consideration. In .a GSMnetwork, a radio access network node

conpri ses & BTS '0i° & 2 En S Tehahpl e 1% SCET Iifet work Grode Gls S&n MSC,

Ther ef or esntwhen wiefreinr ing: tretarddMI S 1L BnNe wxanlee,e itthe o adica-tnet wor k

interfac i_nt ce, as .defined,mthe, ETSI standards.

Accor di ngT] o aa%ofh%gr%nle>L<]Ca]nr(rapI@‘{Sj the T adi'o et \(/j%lr@k 590V Fadd Ghdy be nore

speci fi calnlyeapda-CS taun enfiace et weer iare RNC apgb lar aVBCrorr edm tleg- RS

bet ween an, RNG and;a; $EN 4 Accardi ng 4.0 another. examl e, t Et%ﬂm%%% net wor k
an

interface may instead b e an lub interfdce between a node 1d an RNC.
Wien t akitFt he CIM et ok oSt exbdifgl e ot He rFddics ofet wor 10 fedifigeecmay be
an A interdace:orarbi s d nt erfrageiall nrongexanmplethe etwer %e%@toiﬂkydaccor
aing to the first_ enhodi nent y perform.one _anpngst. originating an

%‘ ati e

B = T A .

t er ni nat ieﬁgtlsté/rv Tes or “Appiti A 1Yt g fie "$iér tiéssage recei ved
over the qadigspetilork dentverdfeacenr lappotivert iworsds Adt e nnetonerdK ientictyg r(in
one exa « 4 he: aontd ol jer; ﬂ@ahcti)érw Lgﬂo%et ne, r@%tc‘}%%r ‘ére%ggﬁ)ca%&%%s
recei ving short nessages fromthe I VB side throug ‘the radi o network
i nt er f ace" ™D AfayPlori gitnatee serPvirdes o Thoasploicgatiton ndelat-éd P ELhe recei ved
message. fQindmssagesdat--ane ito b e dprvwarded 1Qvet; it he f;re%@!e%t'l%h‘i‘m k
interface 40 in order to be delivered for instance to a termnal in the IM
net wor k eyﬁbuﬁfLmbrwﬁlone example, the controller entity may start a

charging application or service for a short message received

from the interface 40 and destined to a terminal in a GSM,

UMTS or GPRS network. Similarly, it will terminate services

ralating to a short messaged received from a G8M, UMTS or

GPRS terminal and relating to charging for those messages,

when those messages are to be forwarded through the radio

network interface 40 to an IMS terminal.

The first format according to the first emboediment of the
present invention may comprise a format for a user message in
accordance with SMS standards exchanged over one of the above
mentioned radio network interfaces. SMS are well known in the
art and comply with several standards. TS 24.008 is one of
them, which 1s here provided as mere example. The SMS
according to the present invention is not restricted to the
functionalities mentioned in this standard since reference ig
made to what 1s generally referred by SMS, thus comprising
also other standards or specifications as the skilled person

would recognise applicable to SMS.

The second format according to the first embodiment may

opticnally comprise a format in accordance with short user



entity (or the controller entity) will termnate the correspondi ng services
or applications. A s nentioned in other parts of this specification, those
servi ces WO 2appl435ati ons can b e b y - way of exanpl e - PCEPR0000O6TSG4 M Ng

wi th CAMEL stan aards, thoss relating to charging, lawful interception,
etc... Thus, in one exarrple the controller entity may start a charging
appl | cation o r service for a short nesSage received fromthe interface 40

and destimedsi@a é;@&mﬂf@édldh@:@!\é HMT'S ofe GRS Metmore: Sidy lardy, it
will term nate. servi es relatin a short nessaged received froma GSM

UMIS or CPRETeifi hat O Ehat ret 4t %rcﬂ%n%%a“flgﬁ}hgl?%trartthd%@e%@éﬁsages when
those nessagesn@re ¢o=b end anvir ded ishrrmu@ti tirea it adico met wayde 4nter f ace 40

to an | I e t rdln totheflrst £ odi nent of
the pr eg/s‘&% |Eg%/@% ?%%&tgé{ﬁe raq{séemta rmﬁ %%)r A User 4 J:sesnagrerfb i
accor dand@%t@%@%ﬁ%ﬁ%%@@mn@@tmm@@@# dd}@@bcme tient i oned

radi o networkeintesfaces. s e yeldy knownga 1he ant; y with
several standards. T S 24.008 s one of them which is ere prov ed a s

mer e exanpie:*9Te SMS according to the present invention is not restricted
to the functionalities nentioned in this standard since reference i s nmade

to what i enerally referred b C Si so ot her standards
or speci fllsr%:%tl otn“ém%l]ys "t e 51499 dﬁp”eq sto%ﬁb% tcoed%i s“:Je1 1 iEabl e to SMB.
The second oyt l acoonuing: to gﬁmﬂ:dawhtsmmmﬂemc@ptdmaﬂﬂe}d cdonprise
a formal {fyaceordance pid Shord, userdessaggs, axchanged guar the | WS, The

second format may al so conprise a format 1 n accor FH i nst ant
nessages eXtharget! oviets tHeqas e isibhrstted  aroadsell MS refers to

anet wor k ﬁrmﬂce@w&@éﬂd:dntwmt&er@j Qir&as;ﬂ"ef&wgl%?dtalfl@ﬂ@st s used for short
nmessages or |nsr} ant nessages depend on the current network inplenented in

the | VB and T4t %ﬁ?%(% Jégsages over the IMS 50. An example of such
conflguratlon ig also depicted in figure 5 as discussed in

the following, illustrating an MSC~AS representing an example
of a network entity 10 according to this embodiment, wherein
the protocel stack handler is represented with reference sign
1300. It is noted that the optional protocol stack handler is
also noet needed to be implemented separately from other
entities or components of the network entity 10. In fact,
according to another example, the protocol stack handler may
be comprised in the adapter entity 100. The protocol
functionality implemented by this protocel stack handler
comprises in one example a subset of SIP functions for
handling messages within the IMS 50. Optionally the subset of
the SIP functions implemented may comprise short messages
and/or instant messages and/or other functions related for
instance to voice. The invention is also not limited to the
implementation of a SIP protocel stack, since also other
protocols would be suitable for the application of the
present invention as long as they are capable of establishing

and managing communication within an IMS.

The network entity 10 according to the first embodiment or
according to its further example cr modifications above

described may be further configured such that the controller



nmessages . The network entity according to the first enbodi nent may
optionally conprise a protocol stack handler (not depicted in figure 1)
for handlwogonar14b3sast a subset of protocol functionalitiP€3/BRR@9M5T874 he
subset of protocol functionalities conprises at |east functionalities
relating to exchange of nmessages over the | M5 50. An exanple of such
configuration i s also depicted in figafe 5 as discussed in the follow ng,

i |l ustratdmg tan ﬂ\ﬁ%@%m@pr@%m@m@ exampl %Le%fsa%en%kmrtiio%@t 'ﬂt)z{e%o
according to this err‘g]ID wherei n the protocol ﬁ i s
r epr esent &€& RAtH 1% %?%i$61§G@CtWP“P ‘hotéd &FlpﬁethFP8ﬁ§I

pr ot ocol mmd}a@dﬂercat&ca:lss&mmeed@d the he ricnplerentedesieparately from

ot her en or .Co fot tit fact, according
tidd £8,0 150 Tansn ante..of, the netuork,entl | e%t% Lot &

to anot her exanpl e, r 0t 0c ol stack “han be” conp rlséd in the
adapt er emttiitoyna1oo, Jmﬁi@W%WOG@W@féﬁcwﬁG@aﬁlﬁ@l@ﬁﬁﬁeﬁ@nﬁ@@lbyathQSprotoco

stack ha@@&@&@@dé%dﬂ@&% %%%rml 18 s3WRS &L 1Qf: BLP funct | b%ﬁes@r
handl i ng nessages wi t hin the I'MS 5C. Optionally the subset of the SIP

funct i ongHhpicerterted Ty “CortpiFt s s Ko ﬁtﬁé§§§&e§9§ﬁdFélt ToRs$t éﬁtreﬁrégsages
and/ or otzher faunet ifans # eliatced +f @iitR$i=anee %@ %ol (Ge. tﬁlae skAyention is al so

not |Iﬁ1tedJFO th ment at i f aSIPp %oto ol sga S|n3e al so ot her
pr ot ocol § Woul'd e %gp%e %Pﬁ' gﬁﬁﬁﬁgﬁtlgﬁc%ﬁopﬁ reSent {PhvaAti on as
| ong as Lhewh&mé-@&p&bﬁﬁe@ﬁ%é&t@bhw&hlm@oamdmmama@ra@ conpuniseatinopnwi t hin
an |V Thaaliiors @t L0 acearding Lodthe 4 kol grbedigent or

according to'its rther exanple or nodif ications abo escri bed may be
further ESFI‘gUred SsUEh thgttative @6@&@@Pﬂ§ré@ﬁ|ﬂ?gﬁ§YCééébpeﬂ§fW9KbV|d|ng

short message funct itopalddites 10@rpLhsiing shor t pessage :fynctional ities

relating o short, message appligations specif GalColg ghigul L sw tched
invoke) or terminate those CAMEL applications upon receipt of
messages from the network interface 40 (i.e. messages
received Lrom the IMS 50 and converter by the adapter entity
100) or upon receipi of short messages to be forwarded to the
network interface 40. In fact, once again, the controller
entity 200 is in this case the serving node for the messages
to be exchanged over the interface 40; thus messages
exchanged {or to be exchanged) over the interface 40 trigger
the execution of applications like those developed according
to the CAMEL standard. The advantage of such a configuration
consists in that it is possible to reuse CAMEL applications
available at the network entity 10 and which have been
developed for usage with short messages exchanged over the
interface 4C or for being exchancged directly with mobile
terminals like GSM cr UMTS moblle terminals over a radio
network interface Tu. In this way, 1t is possible to minimize
efforts for system integration also when making interworking
of messages between legacy networks and IMS architectures.
Again, the azbove example has been made with reference to
CAMEL sevvices. However, the invention would eqgually apply to
other functicnalities like for instance charging fer the
usage of short messages, lawful interception, etc... as also

explained later in this specification.



network. In other words, the controller entity 200 may optional ly inplenment
sone functions related to applications suitable for providing short nessage
servi ces wbherw/r23shese applicati ons nay be typical or stramdgxea9appsi4 cations
al ready available for a circuit switched network (in the sense expl ai ned
above) . The short nessage functionalities relating to short nessage
appl i cati ons above mentioned conprise £A one exanpl e applications devel oped
according to the CAMEL standard as for instance available for |egacy radio

net wor ks., Therefor the contr IIer en |ty 200 |nplenent|ng applications
based on ‘CAVELC St ﬁdaer%sepﬁdfyo% gi vt & (ee 1§ FHOVokE) o thér RiCRArE it Rose
CANEL apnklda&adhsxﬂmGHMKeﬁawpﬁ.@hynﬁgﬁxyﬂalhmomkihﬁrﬁﬁ@waﬁ&_w@kerface 40

) W e d canverte dapter entity
100) or 3 on rec g% g&:ﬁLort ne§§§§gg toqbelfbrmarﬁedﬂéb%thg NetWwork
i nterf acekczro SO T &EIS S aEIte & Cayaiae s WFTI@I@Gm rtolel emagntingy 1206 peslifact hi s

case the servidng neds f af, the Messages it o he exchanged overthe interface
40; thus nessages exchanged (or to be exchanged) over the interface 40

trigger tHEERECUtITGH Of" éﬁﬁiFGéFWéﬁsSwﬂﬁeh@ﬁo§€tﬁéﬁéléﬁeé &¥ording to the
CAMEL st am:lﬁrbl otk Ehe aadm a@&wta)frksu@@aanqomlfﬂtgﬂiﬁiatﬂh@nm@z@ﬂih@t @flk Rnkhat i t1 0

i s possible reuse pl.icati.ons available at the network entity

and mhlcﬁ”haentbééheﬁ%dérbp %‘%Erﬁiéiigﬁ% th gﬁgﬁt ﬁ§§§§98§ wﬁ@hgwagd over

t he |nteﬁkﬁ@®r$OW@HCKowmneﬂmgaéich@wged*@mm&c@hytwm@h mpbmbeLbesnbmals li ke
GSM or UNESr%Hb's%m&ﬁﬁ@kﬁ%kﬁw%%%r %%%%Q.@%%W% K Lntert ag o% inbN bl s

way, it is possible to mnimze for system i'ntegrati aP’so “when
maki ng |ﬁﬁ€ﬁﬁ%¥¥1ﬁ§)6#”%@@@3@63C@étwé@ntpé@a@@YneFW@ﬂﬁsnand | VS

ar chi t ectaues.i Agaiin.: dherabove exanplie has Q%er&l%%@@ wit b reterenge to
CAMEL serV|ces However, the I nvention would e |1y apply to
términated at a network entity 10 | 1 e in one example an
MSC), upon exchange of messages with a radio network
interface {like an Iu interface) can be directly reuse. In
fact, the messages exchanged over the interface 40 appear to
the controller entity 200 as being exchanged directly with a
mebile terminal. Consequently, a simple and effective
solution can be provided for handling messages between legacy

and IMS networks.

Moreover, thanks to the network controller entity providing
further short message functionalities, it is not needed, in
contrast to prior art technigues, to contact the HSS within
the IMS5 since the HLR can be directly contacted by the
network entity 10. The HLR can be contacted for instance
through the contreller entity 200 or through further non
depicted components. In general, therefores, a more
streamlined operation 1s possible since messages coming from
or destined to the IMS are converted into a format compatible
with a radio network interface (e.g. Iu or A) thus allowing
full re-usage of existing functionalities and procedures

minimizing efforts for redesign.

Other functicnalities that may be implemented in the network

entity 10 (for instance in the controcller 100 c¢r in further



other functionalities like for instance charging for the usage of short
nmessages, lawful interception, etc... a s also explained later in this
speci fi cavDaniofiaesscontrol l er entity 200 of the network eoTiEPgoo2@6meeor di ng
to the first enbodi nent may optionally be configured for providing short
nmessage functionalities relating to charging for short nessage services
wherein the charging is specific to the“circuit sw tched network. For

i nst anﬁe,cdnrpdun@ﬁ;ws% @@&”mke%idﬁvj&r Qinn_ftiﬁ%r%i EQUhTaySwet %f&f@l@tﬁ%h\éoﬁs%lia%e@ GSM
network qr a UMIS network (again, within the meaning of the present

i nvent i o?ﬁo IS s Pefer r%“&et(r&%tg‘?&?él part $Yor the GW%Lr?ét‘\%r ﬁg i“¢h<R&ndl e
all the circuidh swi techrech Iepercatlicons: ter o€ ke sty esWetched geer vivees -het ween

net wor k S ongi f instance o t Nor. CN) . In this way,
char gi ngr}%gcﬁeét@?ﬁaggﬂt i%%s S %%‘cﬁ%s‘tae%g %ﬁpiméjra%%fagéisnittoi éfteeﬁxfhrelgefjnvoked) or
t er m nat €d ¥&c td ynetiwer k entiity 1 rflinke onegne exarnpl esamoNBCRir upon

exchange ;of- J7@ssages W t A ihadi:enet wor knkntertace, (Lixke an:kuchnterface)
can be directly reuse.” In fact, the nessages exchanged over the interface
40 appear”® Gtifre FComtrolA e 38t iftF 1206 1 &s “BEiTNg éXCRARGEE -air EBEFYCRFt h a

mobi | e t ersmapalli cGensequentdesdya psicrphe andtekf eeliave sekuti-anican be
provi ded ling ages het we | egac nd .l M5, networ ks, Moreover,
t hanks t g%e%%re&t%mﬁrrk dmfp%ﬂwgfigm %nwtgg&lé&%ﬁélfguﬁ‘?ﬁgr \é\@ﬁ& Pemessage

functionalivsEiresh ithel Soldtowiegded,thi medemenast tho thei embaritmeechni ques, to
cont act tcg%ilgshgdeighifqg%i}% IcM5 since the HLR can be directly contacted by
the network entity 10. "The HLR can be contacted for instance through the
controller entity 200 or through further non depicted conponents. In

general, theref@reonaimre istirean iined neperati antiis passhbhensi nee-ABSSages

com ng fré¥?;¥-é%%%%ggg%tt%n%h%hgwgb%%% igg%g%&%%i%gt%Ogigggg%gogg?patIble
the network entity 10 may further and opticonally comprise a
determination entity (not depicted in the figure) for
determining whether messages exchanged with the IMS are user
messages. In the present example the determination entity is
a separate entity. However, it is alsoc possible to integrate
its functiconalities or implement its functionalities within
another entity like the adapter entity 100 or the controller
entity 200. User messages correspond to messages as compesed
by a user or as directed to a user of any device capabkle of
any communications over a network. Such messages are
therefore distinguished from signailing messages. Therefore,
the determination entity or a suitable adapter entity 100
providing this determining function is able to distinguish
among user messages and signalling messages exchanged in the
IMS 50. Thus, thanks to this arrangement, the network entity
10 may be able to process only those messages exchanged with
the IMS 50 which relate tc user messages. Examples of user
messages are short messages like SMS or instant messages IM.
The determination can be performed in different ways as
evident to the skililed person. For instance, the
determination may be performed by passing any messages
received by the IMS side 150 in case the determination entity

is implemented in the converter entity 100. By passing the



with a radio network interface (e.g. lu or A) thus allowng full re-usage
of existing functionalities and procedures mnimzing efforts for redesign.
Q her furwOi2omal42is7es that nay be inplenented in the neraomP2estsys 10 (for
instance in the controller 100 or in furtherconponents not depicted in
figure 1 ) may be functions related to the |awful interception for SMS. The
controller entity 200 in such an exappf@ woul d dezecz messages exchanged

over the riddgiface 4Q Asgauinal ent cﬁ%tfi%%%%%% w%%t%e%xqf%a%%vq' %Ctly
with a nobile termnal over a radio network air interface (e

i nterfacé’ n o EERNES &ifd wolicd fRESHE 48] &766 Nde 1al rfé”éé}l@évéPl abl e

| awf ul i nt ericaptlildmoseradsces: .or applications already present in the | egacy
network Iike GSM GPRS or UMIS networks. Further details will also be given
inthe following with reference to the enbodi nent depicted in figure 5. In
an opt i oralcoarirantt cofanchdravetawenk lent ithy decendiing thont héefrihest

embodi mentcsang 4 @%&%%%d l,J;ust ratd »i@»gﬁ%@lsfee@@t:'o%&e the netwar ge%ntl ty 10

may further and optionally conprise a detéermnation entity (not depicted in

the figurd fr FEEEr e nd ShBtrhérdressages 16X clhaiged onitt ANt k&el MS ar e
user nessagestd it m@esl%ra%@%nfex%mnﬂ@le@ thendeter mvatsioon xenRtity ngS 8 -

separate entit , SOpSSIble ointegrate its

functi onaﬂlﬁhﬁ\e}s;/r 4@t 5r?ah“t t%%e \ﬁoﬁﬁr iAot R8r entity |ike
t he adaptagrreentyi thajs@(lr@r ﬁd@ddcmﬂ rSdIPI eﬂ%eseﬂtgletsym%@iObeU&er@dWES&age&e
correspond, ;0 5 %gn%aﬁ%m%%%led%nlﬁ% 9 agdifregted to a user of

any devi ce capa y “comfuni¢ations over a network. Si¢h messages are
t her ef or éi@tﬁ@s‘%ﬂlﬁgmgsﬁ@d afordmasitgeal ltonghiessaged veThéref orssatheis

det er ni natii Qe itly o 1@1t%‘3'1'dte@iblt% adapi-gkenl kY1 190 pr Qvisdi R}gzhggs
determning function is able to distinguish anbng user nessages an

S|gnalllﬁ6mhé§§§b§§ éﬁ@ﬁgﬁééaaanNﬁeseKVLCQ or an IM seerce, then

the corresponding functions may be called for converting this
message at the converter entity 100 in corder to perform the
conversion to/from the interface 40. Furthermore, the type of
user message can also be determined; thus the converting
entity 100 can distinguish among SMS, chat messages, MMS,

EMS, IM or other messages.

According to a further implementation detail of the network
entity 10 according to the first embodiment, the network
entity 100 may be further configured to communicate through
the IP multimedia subsystem side 150 with at least one call
session contrcl function entity provided in the IMS 50. The
call sessiocn contrel function entity is a component or a
plurality of components for handling and controlling call
sessions in an IMS. In one example, such entity may be
empodied in a C3CF node as standardized or as conveniently
modified according to the needs. A communication between the
adapter entity 100 through the IMS side 150 and the call
segsion control function entity may be performed according to
a suitable IMS Interface or protocol for exchanging messages
or packets between a CSCF and an access server AS. In ons
example, the ISC interface may be used. According to cne

example, 1f the network entity 10 is implemented within an



| M5 50. Thus, thanks to this arrangenent, the network entity 10 may be able
to process only those nessages exchanged with the IMS 5 0 which relate o
user nesswiges1y/EHzBWAPl es of user nmessages are short nessagEEPRIROBNE oOr

i nstant nessages |M The determ nation can e perforned mdifferent ways as
evident to the skilled person. For instance, the determ nation may be
performed by passing any messages recef¥ed by the | MS side 150 in case the

det er m natdon@itidat i, igmlenented 1kt he:h%or@&fﬁ elhentid YiskQ.s Byypassing
t hemessage, it |sﬂ]£0?d5| bl e to d| sti ngw sh whether it conpri ses or xt

cor r esponteg™t 9! SFet Hér® i'tY difatted 356 -a S (YAt ng
nmessage. rAccor dimg tteo:kmm;tdm exarmiee codtead@:t ertMl@atdCﬁﬂlu\Mleiamean@%s ages

eXC_hangegD V%};e:}:d}&eibl'\és t%y,ﬁC)tUeg{H]Sg_ acekr co%%s%aé wor g%aeﬁ %&fe\%r {Iﬁ%{ft hrough

dedi cate S present S* Or ‘nmessages ex he | M5
50. Accordihdg A% a fugrtieere eﬁé}ﬁjﬂleeom détcai Heg larse timat h@ef aleltowirng, an

al r eady eéﬁws'tc:g]gjﬁ ield of 9l RRssages may -be usedd | K%yt he JC3l, 4.1 el-d.

Typi cal |y, identifiers are used for determni ng an-application to
whi ch a dit%vel'"sIF $hess 4% Sfi% déted!F o or Sitnterfded e d prrrdase taon

dedi cat edsd-C8lr valdies are disedh 1te0 ud:lentﬂefcytl@n oM SekiEe A naR nliM ser vi ce,
then the cqcrrestofndl n%);f unctions ma verting this nmessage

I.l'ed f
at the cohverter 0695 or tﬁ%ﬁﬂ?‘rsm &W@r@ W Er sivof "o fr om t he
i nterface 0. IM%UrStymé]enmrsee@ tum@**tsyp:ef af l@@ercyms&a@akcamalesa esdlet er m ned,;

thus e Ganvent ingant Lr. 100 ¢l fl-Stingui,sh agong, SV chat pssages,

MVB, EMS, | M or other nessages. ing to a further Ierren ation
detai | of G HE Het ok verth) t@sl@t@é@@rfdi AYSt o sere f|1mstot@|¢b“odr|omm t he

network en:dacy 10Q My e dunther onf icgused 1t @m@%@ qate through the IP
mul ti medi 2 subseystem si de 150 with at | east one cal
are from any network device or any user device of the

IMS network as a standard IMS user device.

At the same time, IMS user devices appear to legacy user
devices of a legacy network (like a GSM, GPRS cor a UMTS) as
standard user devices (respectively, as G3M, GPRS or UMTS
user devices). Thus, the present invention achieves full
interoperability when exchanging messages between users among
legacy and IMS networks while minimizing efforts for system

integration, redesign and development.

Moreover, the network entity according to the present
invention can be seen on the IMS network side as an IMS
application server while 1t can be seen as a standard MSC or

M8C-8 from a legacy GSM, GPRS or UMTS network side.

According to a further example of the first embodiment the
network entity 10 may further comprise circuit logic for
informing a home location register HLR (both the circuit
logic and the home location register not depicted in figure
1) that the subscriber is suitable for short message services
over the IP multimedia subsystem. Such information will
indicate the legacy network like a GSM or a UMTS network or

components thereof that this subscriber is reachable for SMS



session control function entity provided in the I M5 50. The call session
control function entity is a conponent or a plurality of conponents for
handl i ng wodomore3sel | i ng call sessions in an | MS. | n oneCefRa@omd67834Ch
entity may be enbodied in a CSCF node a s stanaardi zed or as conveniently
modi fied according to the needs . A communication Between the adapter
entity 100 through the | MS side 150 and®the call session control function

fenti ty Lmé’ezb@i&%f@f ned @creﬂ_rdﬁksntgn;% tagrgliztpabflé%&ﬂ}@d&%t erfrace o, %ri%oczls
or exc n ssages or packets between a and an access server :
In one e%a%l%, %1% alcgg(?qerﬁ E7Tace may e USEd S ACCEHFH nF T S exanpl e, i f
t he netwoikrentdd yodGsuch iarplanentiet wdhd FcanMsQeappld catd onrtsernver

(MSC- AS) , .and..t he MBG- AS can co nicate directly through the |SC
i nt erface?rg‘{]lﬁtﬁgt%hcae:r‘%plrcihormalr ‘techniqdes, 1o tqlee &5&%&% g - on

conmmuni cat¥ orrtise il gn pdesi [Fagnet hirolghneadi ifdfre centt ieohemeetiwarak: ficat er f aces

like the X/ Gdinterfage, JHher efor e, when d mlenentd ng he metyer k entity of
the first e%odi ment in adn VEC- AS, eany CSCF node o-fr Oanecl %B \sﬁ@s'tseom woul d

see the VMBEASHs AlSt3rdar'd appl i et isshidérver tdid e -d fe talsite to
dihr ec]E |y ommin cad e wgdr Adins add:houtofdrit-her «changes o radaptat ifens.
Therefore,

sers of the | M5 syst see users. of a |l egacy network (like a
GO GPREBE - UMFS Tt WBr I Comitni Cati g i £ €18 FVB ThriGugh e net vor k
entity 103hias standarch 1ivB user sxdlmiotdheriwards;e Ifeddoyiuseradew,ces |i ke
GSM  GPRS @A[ﬁ ohj | m . ar fr. networ.k devi.ce or any
user devi?:rgé{no t e_rﬁq%s Cﬁe%cqv\%?krl?sg% a@s%%a%%gg J hll%g %s%}e/nfn “ (a*\\/gl%écelf’qleWtl “'?* he sane
tine, | MShisdigevittes dappedre o Uedgacy Wser devivees ofs sd slitegacy tietgor k
(like a GeM LPRS QAfr & UMES); v& 1S, strandard dser devices (respectively, as
GSM GPRS or UMIS user devices) . Thus, the present invention achieves full
i nteroperability when exchangi ng nessages between users anong

The above examples or modifications of the first embodiment
are optional as explicltly sald or as implicit to the readsr.
Furthermere, the combinations of any of the above described
examples or variations of the first embodiment can be
combined with each other as necessary since they represent
optional features of the first embodiment that can

interoperate with each other without further modifications.

Reference will now be made to figure 2 depicting a second
embodiment of the present invention directed to & system for
handling user messages in a communications network. The
system comprises a first network entity 20 and a second

network entity 10.

The first network entity 20 handles c¢all session control
functions in an IMS system. Call session contrel functions
are those functions responsible for establishing cennecticns
for communications bhetween user devices, wherein the
communication can be volce, messages like SMS or IM, packets
exchanged between applications, exchanged multimedia content,

etc.



| egacy and | M5 networks whxle mnimzing efforts for systemintegration,
redesi gn and devel opnent. Moreover, the network entity according to the
present iwoento@emscan be seen on the | M5 network side a®CarEPRd/oalspd i cati on
server while it can be seen as a standard MsSC or MSC-S from a | egacy GSM
GPRS or UMTS network side. According to a further exanple of the first
enbodi ment the network entity 10 may f#fther conprise circuit logic for

i nf or m ngrige hosmeod@catdon- i egist:er HLR { bot hthe oi ﬂ&UIﬁado&%Fg %%It he home
Iocatlonr |ster no elctedlnflpgurel t hat” the subscrib i's

sui tabl e r‘? SEHoT 12 eSS SEViddest ovBt tHE 4P misiedia Ssltﬂ?s}sf’toem Such
i nf or mat i omr vt dhd mgicatre: dheydegach nﬂtel\m’jk:éﬂ ke ta: ESMeart ia JUMES net wor K
or conponents thereof that this subscriber is reachable for SMsservices or
| M services over the IP nultinedia subsystem side 150 of the adapter entity
100. |In otrermsiprds; eressayges) divmedted donsuciea s ulisorididre ara tfionwar ded

to the netyerkyentily 40.uhioh widloin furn performihe nesessary adaption

or conversion. The sane information o n the ocation register can b e

used for TRESSagEst e VEE o tHe A wslsrtmo\ﬁé«rlttq%@OH VB tsicges B56 6f t he
adapt er entddte A0« Fur ther det@idisrel S d @ perdor @Q@@ﬂ;r@tﬂ Qs involving the

HLR(Ilkefor |nst C perf ATTA wi | | | ained later in
this specititatio %FOK lﬁﬂ?é’g% n% C%E%CIGI ovﬁ“ﬁdtﬁaﬁtﬁ By TdESt o t he
circuit |zt iest abi |r&#ﬂa@a:sommmecbrthmw@ﬂ e I-fﬂlPR,mJlttJ_lné‘sadn@SSi ble to
DOV e ek, asslsta, Sel B 101 conllanj g, del Wveny o Jestages.

The above ex es or ifications o f the first enbodi ment are oﬁtl onal
as expli &%4%%l@%r0%ﬁq’}ﬂd{©felsuq@o e rléaderdacikgrt vertisre, 1 Cheay

conbi nat ironse ofcray Ot the-apove daser ihed examples O akiakions o f the

first enb%dl ment can b e caonbi ned W|th each other as necessary since they
represent rough the contreoller side 120 to a second format suitable

to be exchanged through the IP multimedia subsystem side 150.

The IMS side 150 and the controller entity side 120 can be
realized as components of the network entity 10 or components
of the adapter entity 100 for exchanging messages
respectively with the first network entity 20 or with a radio
network interface of a circuit switched network. The szame
considerations made in the first embodiment with reference to
the radic network interface or to the circult switched
network also apply here. Similarly, with reference to the
user messages, first or second formats and other terms
herewith described, the same considerations apply as already
made with reference to the first embodiment. Therefore,
reference is made to the above considerations for those parts
of the system of the second embodiment which are the same as

those described with reference to the first embodiment.

Optionally, the system according to the second embodiment may
comprise a controller entity for providing short message
functionalities relating to short messages exchanged
according to the radio network interface of a circuit
switched network. Therefore, the optiocnal contreller entity

of the system of the second embodiment may have the same



optional features o f the first enbodinent that can interoperate with each
ot her without further nodifications. Reference will now b e nmade to figure
2 depi ct iwQ 2a106@e35nd enbodi nent of zhe present inventi oRCHiRPR@VAGTSIHO a
system for handling user nessages in a comruni cati ons network. The system
conprises a first network entity 2 O and a second network entity 10. The
first network entity 20 handl es call s€$sion control functions man | M

system Galdrssessiion ;centyole fungti-ansare these Luactieas-respensible for
establ i shi.ng connect.ions for comunications between user devices, wherein

t he commini‘Cat i qg%?ﬁ&?‘voice, nmessages |like SM5s o r I M packets exchanged
bet ween applications, exchanged nmulti nedia content, etc...The second

network entit i.S ent i f.ar dling user nessages._and.conpri.ses an
s g LS ol A R L AR Rl B0 o T T R
net wor k @ntyi o 20w IPyeniedvorik hdnt ithy Bereustlrendcorpriosaseatdomt A6l | er

entity sigde ;12Qfor-#hanghng skt tnessage services according to a radio
network interface of a circuit switched network and an adapter entity 100
configured to perform adapti on of nessages. Modre specifically the adapter

entity 100eperfarms adaptiion eb wRssagesrexehangedsthr eaughet-Be kPRe
mul timedi a_subsystem side 150 to.$ firg} forng% suitable to bghexchanged
- aptef’ént

through tH& St rol1ér Ssifde E567 ThE & 'fy *168 “fray “b& Fur t her
confi gur €d =6 adaptd istrord, messadesiexchangedsphreughatiheteontnobler side

Lot o SRRt ol o oybe etianoed LALGUIN.L UL E U el e,
be real i Z6¢°&siEGMFEnencS EE tt KE Lhetwer K ognticey s10 s6f csoapenent 2610t he
adapt er epldhioy 190 thears :exchangi Rg nressages skespechibvel yrwhhhpie first
network %@%&% e%0$¥'§%ﬁpi%¢%%%%%es have been provided above and
apply as well to this embodiment, as wsll to other
embodiments and wvariations therecof. Consequently, the network
entity 10 can be regarded as a serving network entity for
messages exchanged with an IMS system. A serving network
entity 1s to ke regarded as a network entity capable of
exchanging user messages directly through a radioc network
interface invelving at least one node of a radio access
network RAN on one side and exchanging messages with other
nodes of a core network of a radioc access network. A serving
network entity can therefore be regarded as an entry point
for messages recelved from the IMS or as a termination point
for messages directed to an IMS. Due to these
characteristics, the serving network entity typically
implements services reiated to the communication activities
like voice or messaging. In the specific case cof user
messages, the serving network entity originates (i.e. invokes
or lnitiates) respective services upon receipt of adapted
messages (originally received from the IMS and thereafter
adapted to the interface 40) and terminates services for
messages that need to be adapted in a format sultable to bke
exchanged with the IMS. Those services are typically
implemented in the network node 10 (in one example in the

controller entity 200} . These functionalities as well as



network interface of a circuit switched network. The sane consi derations
made in the first enbodi nent with reference to the radio network interface
or to thewoizooui42353wi t ched network al so apply here. Si nmPCRmEPRQ09x¥18M4
reference to the user nessages, first or second formats and other terns
herewi th descri bed, the sanme considerations apply as already nmade with
reference to the first enbodi nent. Thé%%fore, reference is nade to the
above consisgenatsi os +fr<a>rset H@&Qt@@hta&J_@E.etshaaﬁlésb@@hofarbb@dé@CQﬂdheWbOdi ment

whi ch t f f
ebod met OBt Gndi) 1 e €y S LB ACBOP At GPENG. SdeBntcerbda fent may

conprisecéﬂbéntm@bk@mn@ntﬂﬁwrmdrlpF@VCdphgoshOEtcnes$age functionalities
relating to short nessages exchanged according to the radi o network
interface of a circuit switched network. Therefore, the optional controller
entity of’st RENSYSOEm o tle SécondJembadi-ment mﬁyeﬁéﬂéet He comprises

samechar aget ehi: %tﬂf@%;ea%e&mle@l nedsabovecwkth reterencecta hhe firste
enbodi nent. Th pter entity 100 and the optional controller entlty 200

may be i i @8 i't KIS &t ke §5RE T 8eeon né?%&Pk“@ﬁWPF§ 10t8FLER®separ at ed
net wor k entrgtriies.s Ehe1&&&&&@b@0@ﬁﬁdhﬂ@n&61vbe secondieshodhnestwaehi eves

the same advantages .3 described aboxs WLh reference o Lhe Lirsty e i

enbodlnent transparen adap at 'on of “ness

an | M5 ne:ta\moﬁole p@m@éss@@e@ié%@haﬁge@ﬂaccaridpngct:@sa fietmatksait abl ehéor
transm ssi@n over,.a.radio network interface involving at |east one node of
an RAN. Exanples of such interfaces have been provi ded above and apply as
well to this enbodinent, as well to other enbodi ments and vari ati ons

t her eof . rRGanseguentdiy,l e net waek ent iFt Yute Qaﬂl@@st@g@ﬁﬁ@daaﬁe@h§§r vi ng
network entity 195 ,1P52348% . gxchanoed with an L\E system A2.Sgrylng network
tco a third embodiment cof the present invention. Figure 3 is a
flowchart representing different steps of the method, wherein
the steps can be implemented as processes running in parallel
software implementation or hardware implementation. The
parallel implementation however is not the only one foreseen,
since those steps or processes could also share the same
resources (e.g. the same processor, memory and other reguired

components), and wherein each process c¢r step is assigned the

resources in a scheduled manner or in an as needed basis.

More specifically, the method depicted in figure 3 foresees
the step S100 of exchanging short messages through a radio

network interface of a circult switched network.

In step 8200, the method foresees exchanging messages through
an IP multimedia subsystem. Finally, in step $300 the method
foresees performing message adaptation. More specifically,
step 5300 performs adaptation of messages exchanged through
the I?P multimedia subsystem to a first format suitable to be

exchanged through the circuit switched network.

At step 3300 the method may alsc perform adaption of short

messages exchanged through the circuit switched network to a



entity is to be regarded as a network entity capabl e of exchangi ng user
nmessages directly through a radio network interface involving at | east one
node of awoadiom42zscess networ k RAN on one side and exchaogiErgoov®semsages Wit h
ot her nodes of a core network of a radio access network. A serving network
entity can therefore be regarded as an entry point for messages received
fromthe IMS or as a termination pointZfor nessages directed to an | M5. Due

to these chaiact®istd ¢S,i dhe Saryiyng Hetwelk entily, Lypicallpy inmpl ements
services rglatedito t he comunication activities |ike voice or messagi ng.
In the sp&tiTieLdse $r ™ messages, the serving network entity
originates (i.e. invokes or initiates) respective services upon receipt of

adapt ed nessages- (originally receiived fromthe |NM5 and thereafter adapted
to the i %Zt’rs} EF 0T Bnd 4 11 HALES SEVICEes FOF "mésSagés At need to be
adapt ed i9vid Frorchte tsuirthablie 10 berdexchanged owintah st he WS 1. 2Fhdse seevi ces

are typi callyi ;70 enent ec%_lzjrr% ! %%B%%,‘@U&&%%Ha@i@a%l l?:\%e ne%a@mle,in the

controller entity 200) hese functionalities as we asexanples o f those

funct i ondl§i§EQdrae Beén TPricvi ded Wit cefEbeRcaens st Rerflvr st rembodi ment
and appl y.talso iherse (SgerGAVMEL, charging, |lawful interception, etc...}. As
nment i oned above, the radio network interface 40 conprises an interface

bet ween a radi o access network node and a core network node. Mre in

gener al , Trherrcadizemétwortk e nteerfiace o arprics es tap riknterkace cehingl i nvol ves

conmuni cat i het t | r.adi_ o ess _network node_and.a further
node whi%%! aﬁ'%égggﬁﬁgfgé%%§%¥%éﬁ%ﬁﬁ%gﬁg%ré§50%§?§g§ggngﬁﬁgFQ18?t?ﬁnthe
core net ibrRY Réferenee i ldntidw e -vade e thioghr ecdei klrust nativngka net hod

for handldngJmssages ih-a £ommRiCakirQnsnekwoLk ;aceording g anthird
enbodi nent _of the present invention. Figure 3 is a
network entity, wherein the othér network entity can be the
further network entity of the RAN or a network entity of a
core network CN. The RAN and CS can be part of legacy GSM,
GPRS or UMTS networks. As already explained above, the
present invention refers to circuit switched network and
implies that reference is made to those networks which handle
circuit switched operations or circuit switched services

through at least some of the nodes therein comprised.

In one example, the method according to this embodiment may
further comprise the step of performing one amongst
originating and terminating services or applications relating
to the short message received over the radio network
interface. Similar considerations made above with reference
to the fist embodiment apply here. Tn other words, the methed
foresees, upon receiving short messages from the IMS side
through the radic network interface 40, originating services
or invoking applications related to the received message. For
messages that are to be forwarded over the radio network
interface 40 in order to be delivered for instance to a
terminal in the IMS network, this steps performs termination
of the corresponding services or applications. 2As mentioned
in other parts of this specification, those sarvices or

applications can be by - way of example ~ those conforming



flowchart representing different steps of the nethod, wherein the steps
car. be inplenented as processes running in parallel software

i mpl enmentwiDi20t/@e3shar dwar e i npl enment ati on. The paral | el PCE{EPeONROGTI4 ON
however is not the only one foreseen, since those steps or processes could
al so share the sane resources (e.g. the same processor, nenory and ot her
requi red conponents) , and wherein eachUprocess or step is assigned the

resour cesyidh ascheduledinannern Qisd nantans nreeded basi;s. |Mye,
speC|f|caIHg, t he nethod depicted in figure 3 foreseés the step SI OO of
exchangi ng' SH ¥ édsae$-utrotigh & A ¢*REEWGT k thst BEFa6E 88 Ya SérFéui t
sw t ched snetiwording rstldpa$200, dhemetiied keresees rexchargi-rg nmessages
t hr ough |.P. multinedia subsystem, Finally, ,in_step S300 the nethod
foresees%%%% K ?ﬁﬁ%f%%ﬁ?gaéﬁxﬁﬁE%Fhffﬁﬁﬁ%kﬁ%e4$p€8ﬁf5@5%P?Fdsf8pas3oo
per f or ns FlAptraEti om of GiéssayEs excl@rgedet-meaugh Stihe 1R 1yl tiitnedila
subsyst emd g @ f4d st fQrmt suitable Lo beexch r - Lrguit
swi t ched netV\Jbrak. At step 8300a thegemat ﬁo% may gﬁ%ggggteegf g%%?éﬁ%@t i(Egr?gof

short nmessagds eXdhrangeFHFr odghittie ¢incediet adwintc hed chetwerk £6rasecond

format suidah end=0he exchanged ddhr augh the bRemilt bredi-a,sybsystem WLh
referencg:to the radio network interface, circuit switched network, first

and second FOrmat e ad Wl A o Lhe T ﬁﬁ%hﬁ g 0séd terms T8t ar

considerations as nade with reference to the first and second enbodi nents

apply herg,.; G MiGH 4 L 13 f1618N g:hi'e’%@%”%h%x% Le. g mentigned radio
network interface nmay conprise a radio network in erface 1o alﬁomﬁng
comuni catl i canshig erdcretliorie -entity (e.g. a network node or a network

el ement) of a radio access network RAN and at | east another network entity,

wherein the other netwoik entity can be the further network entity of the
RAN or aﬂﬁéfﬁﬁQKW@ﬁfﬁﬁnyﬁtQ enipbodiment, the present invention y

provides a computer program for handling messages in a
communications network wherein the computer program comprises
instructions configured, when executed on & programmable
system, to cause the programmable system to carry out the
steps as depicted for instance in figure 3 or as described

above with reference to the third embodiment.

A programmable system is represented by any device which
comprises at least a processor for executing the mentioned
instructions and storage entities for storing the
instructions to be provided to the processor for execution.
Any kind of hardware like general purpose processors, DSP,
FPGA, ASIC etc... is suitable for implementing & processor of
such a programmable system. The storage entity may be
realized by a single component like a memory or a hard disk
or by a combination of different memory elements, comprising
for instance memories and/or hard disks, capable of storing
instructions and/or data. By the execution of the computer
program, the advantages already discussed with reference to

the abcve embodiments can be egqually obtained.

The network entity according to the present invention as

explained above with reference to the several embodiments can



core neiwork CN. The RAN and CS can be part of |egacy GSM GPRS or UMIS
networ ks. As al ready expl ai ned above, the present invention refers to
circuit swbtetved23set work and inplies that reference i s FRUEPR@INHTEIE

net wor ks whi ch handle circuit switched operations or circuit swtched
services through at | east some of the nodes therein conprised. In one
exanpl e, the method according to this érbodimen nay further conprise the

step of perfarmng one amngst: rordgidiatii Rgyand terinating 1ser vinges or
applications relating to the short message receiyed over the radig network
i nterface St ar ‘consi'der &5 on® TG GhovE Wit K refer dhicé 8Fhe Fivst
enbodi nentrappiinderne: din totdrer deoridsss tdwe kmethod f areseed,l cupen thecei vi ng
short messages; fr amd he,dNG side Ahrough the radiq network inaterface 40,
originating services or | NV OK] ng aprﬁ icatl ons rélated o the recéived
message. ForlTikssages it ar ¢ o Pe Forwar'ded ever ttvhelesadiidendet wor k

i nterface#0,dn ongder.4-0-De 1del iveried f.0-J4nskance o &tarmapal i the | M5
network, tnis steps perforns term nation of the correspondi n% services or

appl i cat iGN E RO dhdd SOFOTIRET: par the U LtiiYs CdpEETICERIESn, t hose
servi ces Arrappt ircatdcons icanrbershy or way -of sexanplien ctreseconform ngwith
CAMEL st andar.ds, thase rel ating to charging, |lawful inter ti etc...
Thus, i nafgunmeCtelxde{lr?plllgEletshg eﬁ‘&tﬁ%d ey tlgret q& “CHar isnélg(ﬁpl%l% at i%%ﬁsopr

char gi ng 8ervirge ifler targhiort. smessage received fromthe interface 40 and
destined to a cermnai ina GSM UMIS o r GPRS network. Simlarly, it wll
termnate services relating to a short nessaged received froma GSM UMS
or GPRS tler midlr aifd Gel atieng ot Sehrarcgitid ¥ 6 s e Imiss ades pPraientt hose
nmessages af«e:rf:a dh edaardedikneugh 4 he radizaohetweck i pt-enfagg 4 0 to an

IMS terminal .. Also t thir odi yent achi eves the sane advant ages as
al r eady é%%ﬁgﬁﬁﬁ&mhﬁ &n eglgﬁy%g M3T or an egisting MSC-S. The 9
resulting network entity may ke a network device or a

plurality of network devices wherein the several
functionalities are conveniently distributed. As explained
above, such device would appear as a standard MSC or MSC-S
from the radio access network side or core network access
side of a GSM, GPRS or UMTS network (though the same applies
to other networks comprising device(s) capable of handling
circuit switched operations or circuit switched services) and
at the same time it would appear as an application server
from the IMS side. Such a device would then be seen as a MSC-

AS device, 1.e. as an M3C application server sntity.

According teo ancther embodiment, the network entity according
to the present invention may instead be realized when
starting from an applicaticn server and adding to this
application server the network entities for adapting messages
and a controller entity for providing short messages
functionalities as explained above. Therefore, such network
entity may be cbtained by modifying or adapting an existing
access server in crder to obtain an MSC-AS. Also such network
entity would appear as a standard MSC or MSC-& from the side

of the radio network access or core network of a circuit



According to a forth enbodi nent, the present invention provides a conputer
program for handling nmessages in a conmuni cati ons network wherein the
conput er WwOQagreameIsonpri ses i nstructi ons confi gured, whemrCEEPeUVAGTSGH a
programuabl e system to cause the progranmable systemto carry out the
steps a s depicted for instance in figure 3 or a s described above with
reference to the third enbodi ment . A pfogramabl e systen1i S represented

by any dewiice.-mhi cfkGemr ises w%tll' 8ASl: 1 NLLLSSOL fomexecuting the
menti oned i structlons and stora entltles for storlng the instructions to

be provi d&8 t'Fa He privcesort 46t oh-%¢Any ki nd of hardware |ike
general purpose processors DSP, FPGA ASIC etc. i s suitable for

i mpl enent. N essqr_of_ such a pro nnable S em The storage entity
my b e ﬁ%aﬁi%% (b§ A Ei%g1% S6pdhen &° Hﬁﬁ#%g?dthQWHQQd%&isﬁ or by a

cmmumumﬁmﬁkmmmmmmm@mmgd%@ﬁﬂq%mmnmm@mmummammnmmnes
and/ or harg, 0isks.;.capabl.e .of staring i Ko q@! .. data . By the
vant ges a F 6a

execution o f the conmputer program t dy di scussed with
r ef er enc@ G Sb QM%éﬁﬂﬁWW%ﬂé@Wﬂi%9%mualIy obt ai ned. The network
entity according to the present invention a s explained above with
referenc%,to t he, sever al gﬁbodlne ts canbe put into practice in several

ways. In ISxanpl B FEH 1Y Fey BE St EnErfced PMean MSC or m
an MSC- Skiaa;;:weovuadusw@sxme edfentehﬁs@fdaw ges aeswknowaner savaiskablse in the

art with_t i I S r. instance the adapter e or
optlonalI§ﬂ%ﬂggg{aéﬁpﬁghdﬁ) é%%lﬁsﬁﬁggtrl eé‘aﬁévganT% ESEFrolﬁ %entlty
above desé%ﬁbéﬁfW%ﬁLdJﬁhéﬁ@ﬁéﬂ§ cOr respond ite thé cemsperent cor aplsural ity of

conponent s <3l ready: AW eﬁ&@trﬂa@ea%ﬂv%g Qr s'Y@Cm% L%qk\Mﬂ' C%%%\f'kde
functionalities related to nmobile termnals ik or UMIS nobil e
tern‘na|§ﬂﬁerface At the same time, the S5- CSCF element 15 capable of

exchanging ISC SIP messages with the MSC-AS according to the
present invention. In the specific example, ISC SIP messages
are selected, though also other protocols may be implemented
as long as they are capable of exchanging messages between an

S~C3CF element and an application server elemsnt.

As mentioned, there are different alternatives to provide in
IMS architecture an application server suitable for handling
messages. One possibility is to build & new applicatiocn
server and to rebuild the services that are needed. Another
possibility is to turn the existing MSC-S in an application
server for messages. Such a node may comprise the following
characteristics:

. MSC~AS may be regarded as an MSC-S5S node that can also
act as message application server in the IMS architecture.

. The MSC-AS may handle third party SIP Register and SIP
Invite from the IMS core for message handling - it sits on
the ISC reference point.

o In additlon to the message related SIP methods the
invention may add also send / receive SIP Message signalling
from IMS core to MSC-AS.

. This may be arranged by setting the filter criteria in
S-CSCF.



In other words, the network entity according to the present invention could
be inplenmented as an i nprovenent or as an adaptation of an existing MSC or
an exi stiwgQ 2Md04%57The resulting network entity may be a&CmaPramolocTheyvi ce or
a plurality of network devices wherein the several functionalities are
conveniently distributed. A s explained above, such device woul d appear as
a standard MSC or MSG-S fromthe radi oaccess network side or core network

access siderdfs & SSMe GRRS.0r1 HIMES nef V@{é‘re(btyhg}&%iwl% S -appl ies to
ot her networ ks, cogﬁl si ng .devi ce (\s;%fcc_apabl e of handling circuit swtched

oper at i orfg- ot 1% cliit SWATHd St vitcdd)® dhG &%t fe Sy iCens S w6l d
appear assdretappltcaton isenyert facamtche JdVB isipde. rSuehka device woul d t hen
be seen as a MSCAS device, i.e. as an MSC application server entity.

Accordi ng to anot her enbodi ment, the network entity according to the
present ifnvert iMe sreEe it dad e wegalcicz éd-anhén GSXCar tiisngeof redwm drrCappl i cat i on
server anch,adding Lo Mdt 5. ApRGA 0N Sefer.t e netor ko ent ities Lor

f;

adapti ng nessages and a controller entity for provi ding shor ssage
functi ondl it} &< &s" st TRt alfo v C OTRErEE Grce Higadi iretwerke efitiet y lay be
obt ai ned ntays i fyimgofi radaptd RGAD eXi=StdNGVACCesS LSer Vel iR Qrder to
obt ai n an aEI\@%- ﬁ Al SO, %Jech et g%rclg ntity ulg appear as a standard MSC
or MG S FromtHe e or 1 Hé'S adio ‘NetWor K 'Gcdess 16 <¢dFEnet work of a
circuitswitched network and will at the same tinme appear as an application
server fLaBLhe d Maside dn he Laplow ng. an.2xaml e Ll Be proylded
showi ng how a network entity accordrng to the present ‘inventifon can De
real i zed B S5redér 0 Bbtial™ dnaVBECASSprdVildiody fiilke radvaneages=of: st he
present i 1ic0nt Rirgure t4c5hows rsehemat ieals: y hew nessages -at e .exchanged
bet ween a_ S- CSCE %I ement of an IM% nét wor k _and "an MSC- AS

above with reference to the several embodiments. The

component 1200 represents an example of implementing the

controller entity 200 described in the above embodiments and

implements in this example at least a subset of the standard

SMS functionalities of an MSC or of an M3C-5. In another

example, not deplcted, the ceontroller entity 200 may

implement standard functionalities of an SGSN in order to

allow handling of messages according to the present invention

alsc in a GPRS network. The existing functionalities may be

integrated within the element 1200 or may be provided by

further additional and opticonal elements 1210, 1220 and 1230.

In the depicted example, the element 1210 is adapted to

provide CAMEL for SMS functionalities. The element 1220 is

configured to provide charging for SM8 functionalities, while

the element 1230 is adapted to provide lawful interception

for SMS functionalities. According to the implementation,

none of them, one or more of those functionalities may be

implemented. Furthermore, non depicted functionalities may

also be implemented in the element 1200 or may be added to

the MSC-AS as additional elements in order to be reused by

the element 1200. The element 1200 can be regarded as a

legacy element suitable for performing standard or available

functionalities of an SMS or of an SMS-S or for interfacing

with those standard or available functionalities as available



according to the present invention. As it can be seen, the SCSCF el enent is
capabl e of exchanging SI P nessages on a SIP user network interface or on a
SI P net wowk 20w/mae3smor k i nterface. At the sanme tine, thePETEBUIRIBbEAEN | S
capabl e of exchanging 1SC SIP nessages with the MSC-AS according to the
present invention. In the specific exanple, 1SC SIP nessages are sel ected,
t hough al so other protocols may be ion mented as long as they are capable

of exchartgiﬁglg]‘}amgﬁs duefween an18-CSCH elrereinty and -ahapphizgaki-@ncserver
el ement rrentl oned, there are different alternatives to provide in IM

ar chi tectrhrde an application server suitable for handling nessages. One
possibility is to build a new application server and to rebuild the

STl 028 AR RNANG A0 DOSTBIILEL LS LAk Ne Bl 51RO VEC-S

in an application server nmessages ch a node may
f ol | owi ngF GHESEE S i3t ISP INSCLAS Mpayise teggarnded as @ﬁam@rsen@déw hat

can al so @ag! AsJRSSRYE ARPld %ﬁle's%*‘seﬂh\(r%rnth@nt he LKS-anehitectupne. The
MSC- AS may handle third party SIP Re |ster and SIP Invite fromthe | MS core

for mess&y® HafdFig™enss -sj GRS HeSC LléPe reicE TpdtnP e L LPATEddi tion to
t he nmessagmreltdted oSl Remisheds tidre ronv entsizen gy aaed f@l}:&@tSQI’ﬁdm//tbeCEI ve

SI P Message. Si nalllngfr m_I.MS core to MC Thi s ranged by
setting t e ter é/r’l fer’ é)rltnm§ "CSEE. Tharik's é?fg tfﬁé:r[\a‘r%\ier%ih rﬁ% i s thereby
possi bl e ne seas é cirthre: teXiss tirn ¢ x8WB leapdbitlhiet isescoll tfherBCaandet o provi de

servi ces Jelated 0 SV i:n an ef fective s%riGEa%':L%mf%r”E@J&%r 8g&§§| P Message

xay be forwarded from S-CSCF using the 'FC towards th Figure 4
shows an "S&aMISEd 9t ra aprsdtﬁoéjéd’tl@i% W@\?é*lagﬁr O ﬁeé’@@ﬁf@taééloriﬂlﬁng to the
i nvention. The SIP

The SMES format is instead an example of the first format
above introduced and in the present example represents a

e

format suitable for transmitting short message services SMS
according to a radic access network interface like the Iu of

an UMTS network or a A interface of a GSM network.

The MSC-AS further comprises a SIP stack message handler 1300
representing an example of implementing the cptional protocol
stack handler described with reference to the above
embodiments. The SIP stack message handler is therefore
capable of receiving SIP messages like ISC S5IP messages

exchanged with the IMS.

Tt is noted that the interface 1140 betwsen the converter
1100 and the element 1200 is & radio network interface like
an Tu interface in a UMTS network or a A interface in a GSM
network. Therefore, IMS messages are converted to SMS
messages which are received at the element 1200 representing
the standsrd functionalities of an MSC as if they would be
sent from or received by 2 legacy mobile terminal like a GMS,

GPRS or UMTS mobile terminal.

The MSC-AS of figure 5 further includes a C3S subscriker data

element 1400 capable of exchanging information with an HLR.



message (including the encapsul ated SM5 or just the text as payl oad) may
enter the MSC-AS via the ISCinterface. Figure 5 represents an exanpl e of
an MSC- ASvacoowde3sg to t he present invention. The MSC- ABCTOPo0ofocTsrgure 5
represeni s an exanple of the network entity 10 of figure 1 and descri bed
above with reference to the several enbodi ments. The conponent 1200
represents an exanple of inplementing the controller entity 200 descri bed

in the abgve renbodinents; and, i dml e menks i tv@%%t%%mloe *@Je l.east, @ subset
of the standard SMVB functionalities of an MSC or of an MSC-S. In _anot her
exanpl e, Tbt! deficted, Hfe Cont'rolTer Bttt y 2200 ey idpirétene Yeandar d
funct i onadbdiices rofr caln ®ESNI N arderxdie ialdsaw handl i ng of nmessages accordi ng
to the present invention also in a GPRS network. The existing
functionalities may be integrated within the el enent 1200 or nay be

provi ded Bie fufrasvare addiva:oreal ard optandrialy elnermertre 11210, t1h226dapde1230.

In the depiclied exand &; Jihe el %m%tf 1210 'bo%ea% ed rfQ 1R 0 'nd%ﬁgANEL for

SMB functionalities. The el ement 1220 is confi ureg}to prOV| arging for
SVS f unct'fondls fi8es CaMF |G THHE eInEftem 236 i°d Fadgpsted et 6 nprovige SMAW ul

i Nt er ceptueos oy %aftum@mconaldet @S5 2AGERr @le&ﬂmtn@tm% ispRl; engat atdson, none
functionalities m enent ed

f th

gurchFLﬁ%%%ﬁ%% &&BP%téﬁmgﬁﬁéiﬁ§ﬁ§ﬁﬁﬁi &< iy 2qF @Sbg ﬁgﬁeﬁéﬁFédaPﬁ t he
el emrent 120®raf ﬁumwmﬁeaaddedbnq;Lhetmscléseasladdabl@ﬁ@&a&h@memhsth@ or der
to be reused. by the elemnt 1200..The ¢lensat 1200, canbe regarded as a

| egacy el enent suita erfornlng avai
f unct i onafi4ifes wofiigh bSi\/Sif(ﬂC! oforarf ugNB S @ﬂfoﬁ@rssll@perf@aeﬂ n@owl th those

standard oé@éﬁﬂd@ﬂééﬂgﬂﬂgé(¥¥ﬂdﬂéde%ca$h%vﬁga%@|%th%%%%grgﬁpﬁro?lenents
1210-1230 _of fromexternal elements or nodes . "The MSC-AS of figure 5 then

conprlse§w§5converter 1100 which

It is noted that the example of the network entity of figure
5 has been denoted as MSC-AS to signify that it is seen from
the IMS side as an application server implementing the
functicnalities of an MSC. As seen, howsver, the M30-AS may
also provide functionalities of an MSC-S or of an SGSN node
{see also above, the controller entity 1200 may implement -
according to circumstances - MSC, MSC-S or SGSN
functionaiities) . Thus, in such cases the device depicted in
figure - may well be called an MSC-S-AS or an SGSN-AS
indicating that the entity is seen from the IMS side as an
application server providing, respectively, the
functiconalities cof an MSC-35 or SGSN. From the core network
side of the circuit switched network, the device of figure 5
would then be seem as, respectively, an MSC-3 or SGSN

according to these two further examples.

The network entity of the present invention may be further
adapted to comprise further functionalities as in the
following.

. Since the SIP Message is less restricted in size than an

SMS, the MSC AS may perform also concatenation of messages



represents an exanple of inplenentation of an adapter entity 100 according
to the present invention as described mthe above enbodi nents. The

convert erw0200/t14b3sref ore perforns adaptati on of nmessage®CraprRocomsms76l P
nmessage format fromto, respectively, a short nessage in an SMS format. The
SIP nmessage format is an exanple of the second format above described, i.e.
it is a format suitable for exchangi ng>fressages over a SIP protocol message

]9r a Facllggegujtn dtd\:ﬁd mEl}%d %d o er{@gtSM:ﬁ iin&%t ead %ﬁlPe)ﬁf%%la%le tﬂﬂ% ]Emia&/Stt

ormat above introdyced and in the present exanple represents a form

sui tabl e Q%Flotnraa@ﬁsym%eti r}sﬂ%“tter?e%)a&e SsEFFPEES SUB-adcordi-ng to a radio
access net wor kiirmteenface I ke stshed usoflcar UMES rietwor K nokiacA-ihahesface of
a GSM net k.. The - AS further rises a.SIP nessage _handl_er
1300 r eprégge’nt"lion% ag‘x%é:xlaqrwlﬁﬁag “of° iSrr%F gpr%sr?ta’lgr?g ttﬁee g%%;?g%nalcaﬁlr gl%&é@lmst"ack
handl er deslcrti Hathafiitdn rcgf erende R datsiegabdveé cemsodinagntes t gFHegSISESst ack
message handl e, sddherehare icapablie of. deceivi-ng SR essages | kegl SC SIP
nessages exchanagyed ptWi th t hefI‘I\/B. %?Jti IS Hngt ed that t heaPi nt e% acétyllﬁg

bet ween the comVerE&oFf0G andt kd &NénBAESER00 1y ea thadi ¢ ciether KSC~

interfacend ike @ ldkdrpienf ace ifaHIMTSenetwerl Ok -a té}d’entielrtfoa\(lz\ﬁ i R a GSM
network. Therefore,. | 2ssages are converted to SMS nessages which are
recei ved Caqnstwreﬁtéﬁéﬁpgg% %é%)rsecstelﬁﬁrn&attﬁe st &ﬁ&gﬁag*leuﬁr ir6FarYti es of
an MSC ascifcuiheyswaoulhe cheregentr fsr.oMaeredr eceitned Ay sablsegaty: rnmobitke an

term nal ,Jd ke, S.ar UMIS nobile term nal. The MSC-AS of figure 5
further ihcq(udgggg}sgggs%ﬁﬁéndri ber data el enment: 1400 capabl e of exchangi ng

i nformati on with a®2HERNEN 2fke vESE| owPRga thur EReerakanpl esrréhat kng to the
network entity of thecpkesentq rveptikennekrt,ostheibklustrati ve MSC-AS above
introduced wll be ex%I ai ned. ‘ .
- CAMEL triggering, also using the existing CAMEL
Service Environment (reuse of existing CAMEL
services), e.g., for group SMS
- SM3 Prepaid support
. reuse the MSC-AS Interception access point for lawful
interception (LI).
. reuse the MSC-AS charging interface (post processing /
billing).

The above listed functionalities (noting that the list is non
exhaustive, since further existing functionalities may be
equally re-used) may be implemented in the controller entity
200 of figure 1; according to the example later depicted in
figure 5, those functionalities may be implemented in the
component 1200 or in the components 1210-1230 as more
convenient, which would then inter-operate with the legacy

cemponent 1200 as suitable.

In one optional implementation, it is possible to use g
dedicated ICSI to identify SMS service, i.e. to invoke the
MSC~AS5 for SIP messages and to inform the MSC-AS that it has
been invoked for SMS service when a dedicated ICSI is
determined to be present (see also above discussion with

reference to this aspect). However, the MSC-AS can be invoked



The nessage converter (representing an exanple of the adapter entity 100 of
figure 1 or of the above enbodinents) in the MSC AS nmay do a conversion
fromthe WOROmERIg®@e i nto the SMS nessage format (and viPCE/BPR09A6TSOS

term nating SM5; the SM5 nessage format and S|P message are exanples of the
first and second format according to the invention as explained in the
above enbodinents) . The existing SMS flnctionality in the MSC-AS woul d be

used for siwd har ﬂ@quC%%gle@ﬁmn% Go fork FIVC(S(IQS%lV}nQa%@rWa%%%er'n%t ed Lo the
usage or fﬁr rd| i s noted.chat the exanple of the network
entity of''f ﬁ%%lp (?en l&eﬁr&t & 25 WECHRS 6 1St g|¥| ft)??  hat "€5P8%8een

fromthe aJslVﬁr&Sdﬁ@ a(ssraranaﬁm | Catsi, omMser wer..l) npleenenti, nGatshel bunckti-gnal i ties

of an ngdgﬁ‘esss ,/Okéu()as v%ra I(?]?elglsl% %%P gs%la%% provi de functionalities

of an M5 or o e al so ove the controller entity 1200
may i nplenent - according to ci rcumstances - IVBC MSC-S or SGSN

functionalid ives} ns TAUS & 11sB SUEH %%%esh'feh@«I@eWe%%a%%p'f%tr%@e'rn figure 5 may
wel |l be called an MSC-S-AS or an SGSN-AS in |cat|n% chat the entity is seen
g,

fromthe ll“ﬁ@rériadé‘)&s t&ﬁtaﬁﬁ’l POATTESR ¥s 8Rre POF POVl di cPéSpecty v8Py, the

functionaliidd es nefssageMaGuirer J6BNoekr om hbe s@@l’e% Behwokkdsi-ge of the
circuit svmtched network, the de |ce of fi t hen be seem as,

gu
respect i vely, - ‘an MBC-S6r ' SGSK - acc%itagl r%ct)o &E‘&?%\%%UF?HE “éxaftfl es. The
net wor k ent istyprefd tihe Spub@senﬁaelrnw@mal o ey BECHast her badapt edteoneonpri se

further fungtionalldties asdn; allewi.ng . Since the SIP Message is
| ess restrict gd I nOS| zegt han z:aLn %I\/g atrhesl\/ISC AS may perform al so

co_ncatenatl on of rressag_esspl it over nore t han one SMs into one SIP nessage.
Thi s may epti-eralsl ¥cbe iic-rplienerted i 0st he-adapt ersenti ty 10Q. s—cscr

that a SMS 1is sent in the SIP MESSAGE, then the UE and the
MSC~-AS indicate to each other the type of message exchange in
case more than one have to be supported, e.g. it is possible
to differentiate between SMS, Chat and, MMS, IM, etc... The
IMS Communlcaticon Service Identifier may ke used for that
purpose. Namely, it mav be used as in the following:

. In the MSC AS and UE, to find the correct application
(if there are multiple)

° The MSC AS may use the ICSI to differentiate between the
roles “Telephony Server” and “Messaging GW";

. In the S-CSCF it may ke used tc invoke the correct AS,

For terminating SMS / SIP Message support, the MSC AS needs
elther:

. To perform CS attach to inform the HLR/HSS that the
subscriber is reachable for SMS via this MS3C AS or [this may
be a new Ifunctionality for an MSC-AS with respect to SMS];

. to use the J or Sh interface towards the HLR/HSS as
specified in TS 23.204 (clause 5.2.3}) to register from the
MSC-AS to the HLR/HSS for SMS delivery (thus, in this way a

further existing functionality may be adapted or extended).

In case of CS attach, the HPLMN cperator may need to support

simultaneous CS attach from multiple devices, i.e. the user



Since the SIP Message is less restricted in size than an SM5, for an
originating SIP Message, the MSC AS can performa split function of one SIP
Message iwoeoRemMessal out going SMS. This may optional |y PeTiEPRéoomeTSTEd |nN
the adapter entity 100. The network entity of the present invention (or the
MSCAS in one exanple) may further be adapted to take into consideration
SMs- CS subscri ber data as available in3Fegacy circuit sw tched networKks.

Based on ihe £S5 siubseriher, dat aan MG AS i Rel foy g
(oper at or et erm ned barr |Wnlgsa and al so Barring Supplp':renen?”gil;éé;gjr vic ade;/SSCAI\/EL

triggeri ng:M"E 305 TEINgET HE XS thaig "CAVEL! SEriieE EiRAHOMfBTS (reuse of

exi sting HCAMELe Serafices)s gmp#me@m@rﬁl\@lﬁl\@ I%rceg;aj@rsqgﬁorgser euse the
MSC- AS | ntercevptl on, access §0| nt for | awf qlcg%[ erceptl on (LI). reuse the

NBC- AS chatgr ng it erf ace (post process” AEREI)) apﬁ?@ dfovE15hst ed
functi onallitdess {Motd ng ndrted heéllla girdsemon reseraustr \trEa,y sicneer frunteher

exi sting fnetd onal Lt i 8s. ey he gaual {ye J&-spd). . be, Jplqrented 1n the

controller entity 200 of figure 1 ; according to the exa ‘er depi cted
in figure 5, those functionalities may be inplenmented in the conponent

1200 or imm thes<coimones 11210rs1230; a8 ML CoNY eniente,, Whirghh waid d <t hen
|nter-operate th the | e ac conmponent 1200 as suitable. |In one optional

i mpl ement™&tY or chca Possi 1% 1% use H d&diséatted Gocsine dLFdéhE ™ wrSVE
service, dha.l tioe mm/l@k\ewd’te WBC-AS: fl\mf*%lsP diessages iand tre d mfsar m t he

MBC-AS that.jd. das, bean. i nueked for. B gervice when a dedicated 1GSI i's

is camping on LTE and CS Fallback is enabled).

In case the IMS registration expires or the UE has performed
de~registration, then

. The MSC AS may preferably remove this preference, e.g
using a USSD command;

° Alternatively, the UE behaviour may be that the UE

indicates to the HLR using, e.g. a USSD message, that the SMS

shall be delivered via CS.

The above may be new procedures and the MSC-AS may act as a
UE towards the HLR. Existing solutions in some deployed
networks regulre that the UE does this selection on the
preferred terminal for SMS delivery, i.e. there is no network
suppert. Instead, according tc further opticnal
implementation of the invention it is possible to have SMS
delivery assisted by the network, thus resulting in an
evolved system capable of easily providing existing and new

services.

Further to the advantages already stated as applicable to the
invention, its embodiments and illustrative examples, the
following advantages are further provided on the basis of the
above description relating to the invention and to further

cpticnal aspects thereof:



determ ned to be present (see al so above discussion with reference to this
aspect) . However, the MSC-AS can be invokedal so without referring to the
| CSI: inweanio/maesserding to a different exanple, it is po3giPbéos/oa7s7eentify
the SIP nessage a s an SM5 (or an IM EMS, MVB, etc..) nessage, based on

target address and/or by parsing the SIP nessage. The MSC-AS can al so add
into the SIP message further informati A that is normally not possible to

carry in SVB, ke inJresgage countier (nunpenofviessages send.andiQor
recei ved rg[%%?al, ,e#rﬁ. %/%%ag e%%(%j).fw The nessage counter can b e stored in
subscri bet tata By LAS TG by atfetervdl Tdeicdé e Corditng e e

ci rcunst aitced!-3dW; case a service indicator is used to signal to zhe S CSCF

that a SM5 is .sent_j.n..t. P AGE,. t hen t UE.and the MSG AS i.ndicate
to each other the etk‘lyl:;)!seélgjfeq ﬁé}s,ts?age%ée%ﬁgﬁqgaerdlsnl%%aesg@oggnttﬁaeﬁ SRETHAVE to b
e supportedtenyy. javisl possimbleert ardi fFéEdntitatse tetowe € nSVB, cGratbeand,
MVB, I M £&lCeaq; The I M5 Comuni cation Service Identifier may b e used for
t hat purpose. Nanely, it may b e used as in the followng: 1In the MSC A S
and UE, to fifPthdiecont ecdopmti cats o (i 5t Hérld carte rmiPei sy ; tThe MBC A
S may usesddiel 1CSlid® dd deremiinate hetoveamd hegoles nekel-ephery Server "
and " Mess .‘n&ugiGW; In the S-CSCF it may be used to invoke the correct AS

|
1

For term™matin Jt:/OC§ﬁ§ll\l/}acv}s‘sage support, the MSC A S needs either : To
perform CS at tSactiitrg iaif errmsiiie vERAHSS toiati nithe fsulkscri betSiCs S eachabl e

for SMS vja 1ihi A [[{ his 1 Jew i.onalj for .an MSC- AS
W th respect toSSSI\%Q]; Aﬁtgga%géa% %g%frrg% ne‘dl ﬂlﬁg%r%%ﬁ% ;% S %T%ess(l%l@R?ﬁSS as
speci fi edd wMs 3wl i(cl ause 5.2.3} to register fromthe MSC-AS o the

HLR/ HSS for S¥Bdaldivery (dhuse Mact RisS tWa¥d® information into STP
messages not possible toe carry in SMS;
- Possibility to prefer SMScoIP for SMS delivery using HLR
capabilities, i.e. not using the SMSoIP extension in the HSS

according to TS 23.204.

In the zbove description, reference has been made Lo network
entities or component entities (like to controller entity or
the adapter entity). It is recalled that these entitles can
be indifferently implemented in one network node or network
device or may be implemented in a plurality of network nodes
of devices in which the necessary functionalities are

distributed in a sultable way.

Moreover, as evident to the reader, the several embodiments
and features therecf can be exchanged as necessary. The
several examples may be further combined as necessary, as the
reader would recognize that any combination thereof (or of
parts thereof) 1s possible without any need to substantial

modifications to what has been described.

The invention has been described in relation to particular
embodiments and examples which are intended in all aspects to
be illustrative rather than restrictive. Those skilled in the

art will appreciate that many different combinations of



further existing functionality may be adapted or extended) . In case of CS
attach, the HPLMK operator may need to support sinultaneous CS attach from
mul ti pl e wewher23s7. e. the usernmay be reachable with t heCTareoB6BDN on up
to three devices (three seens to be the maxi mumin current deploynents,
however, this is an inplenentation choice to cover the use case nornal
phone + e-mai| specific device |aptop % which three SIMs are needed. The

present |1’fé\ﬁﬁiﬂﬁdx@r) r&)}’ftﬁ@\ﬁl%V%rnabQ“ﬂt%ﬁ@r@ &munb%a%%lmmet han three devices
are supporteQ) se the user is I.MS r@glstere also for text, the

VEG AS P Ao (B B AR Ty 4 R0 es LRGP et REPRER t hat  SVE shal |
be deI|vemmgiamamﬂduadMSCcﬁstamdlmmbnwu@nomheﬂ MECzPervrens thetusee m ght be

attached ( t U anpi on L and CS_Fal |l back is
enabl ed) ég%lfégggélt KQEWEEF§%|ghngfpgpegfo}EFhepﬁElﬁécatéPPorned
de- regisﬁWﬁt@GﬁCtﬂW@nOfTW@ENB@VAStﬁ@% preferabldy beerove Thi $spreference, e

.S usi ng ;& dSSRcommnd; e ’%lpte%rﬂfqtc'a\(ﬁlcﬁ‘y able HE %@@ pu%rb@w be that the
UE indicates to the HLR usi ng, USSD nessa the SMS shall be

del i ver e V1% “€S TR §H€W@lﬁéy B@lﬁémﬁﬁrééééuﬁ@ raﬁ& t-He “NBEEAS may act as
a UE tOV\Iamﬂ:&YtSft@oldLRhaE(u&t\ﬂem@ﬁr@ tausp@ra«,s;sl nisone d@@lsomeqn@wor ks require

t hat the4UE does this sele on the ref rred ter nal SMS del i very,
i.e. theréis ng M ﬁoﬁﬁ‘sﬁﬁb%&?egoﬁggeg EEESFdﬁﬁa erﬁ?gh8p 8pt i onal

i mpl ementcatifor uof ttikve i Avent, i amel t-rus p@@@ebbedteohave skBtdel i very

assi st ed ;hy. t-he Jnetwor; @mhk%”%df%%?%%‘”Qoﬁ@o%ﬁﬁg al ved system capabl e of

easily providing existing an servi ces er to the advant ages
al ready stated as applicable to the invention, its enbodi nents and

i1l ustratiree cexarpkesmst N8 ke controller, adapter or network entity
are used herewith, no restriction is made regarding how
distributed these elements may be and regarding how gathered
elements may be. That is, the constituent parts of a unit or
element or entity may be distributed in different software or
hardware components or devices for bringing about the
intended function. A plurality of distinct elements may alsc

be gathered for providing the intended functionalities.

Any one of the above-referred units of a network entity, or
an element, or a network device, or a network node, etc.

may be implemented in hardware, software, field-programmable
gate array (FPGA), application-specific integrated circuit

{ASTCs), firmware or the like.

In further embodiments of the invention, any one of the
above-mentioned and/or claimed parts like controller or
receiver (this list being not exhaustive) may be replaced by

corresponding contrelling means or recelving means.

For convenience, a list of some abbreviations is provided in
the fcllowing:

GAN Generic Access Network

GAN-C GAN Controller

EPS Evolved Packet System



foll owi ng advantages are furtner provided on the basxs of the above
description relating to the invention and to further optional aspects

t her eof : BxD2biog2BKE capabilities in the MSC can be reu®et/HPoo0ISNBo4 P

wi t hout the need to deploy and integrate a standal one I P-SM GN The
existing interfaces towards the SM5 Centre, charging systens, |awf ul
intercept and CAMEL/I N service Centre €an be reused; Optionally usage of
-he 1SCl @s indicatersf:0r: $MBsalfaus facilitating the determ nation of the
type of %iage an% t he follow ng prociising; Sendi ng of an SM5 via the |1SC
interfac a MSCI'§ P B GE Sac i Agea s n adapter and interworking Sl P
nmessagi ngVvalasASMS backerd;oRasSithi ity cehetrhe MEC=AS to add information into
SI P messages not possible to carry in SMS; Possibility to prefer SMsol P for
SMS delivery using HLR capabilities, i.e. not using the SMSol P extension in
the HSS according to TS 23.204. In the above description, reference has
been made to network entities or conponent entities (like to controller
entity or the adapter entity) . It is recalled that these entities can be
indifferently inplemented in one network node or network device or may be
inplenented in a plurality of network nodes of devices in which the
necessary functionalities are distributed in a suitable way. Moreover, as
evident to the reader, the several enbodinents and features thereof can be
exchanged as necessary. The several exanples nmay be further conbi ned as
necessary, as the reader would recognize that any conbi nation thereof (or
of parts thereof) is possible wthout any need to substanti al



nodi fications to what has been described. The invention has been descri bed
inrelation to particul ar enbodi nrents and exanples which are intended in
al | aspecwe20w/13e3571 | ustrative rather than restrictive. PCEPeomslosisied i n
the art will appreciate that many different conbinati ons of hardware,
software ana firmvare will be suitable for practicing the present

i nvention. Mreover, other inplenentatiens of the invention will be
apparent to those skilled in the art-ffemconsideration of the
specification and practice of the invention disclosed herein. It is

i ntended that the specification and the exanpl es be consi dered as exenpl ary
only. To 1his renetwictk &rttQng»e Llr@del’fsixochdmbhatngi meenrtigee aspects lie mless

than all features of a si oin cIo € | ement.ati on or
ngle f oregoing disclosed | mpl

confi guration Thus, thé$rife §cope atvd &Mivénti®on i s

i ndi cated by the follomnng clainms. Were the terns i ke controller adapt er

01 Mework Syt 20 el e o N, oSyl Lan s o éregard' ng now

distributed tnese el enents nay be an egar how gat el enent s may
De. That i%:Ciif@ecdndtist ueritl apamss 6f A rne@rsaale@rr@mcn@m@ﬁltr ty may be

distri butaaﬂ:dxfmdigf frer entr=s0fd ware; a1 handware conpenentss ;01 deviiges for
bringi ng ab ¥ the intended function. A plurality of distinct elenents nmay

al so be gatheréd £6-“9rdvi ding the intended functionalities. Any one of the
above-referred units o f a network entrty, or an elenment, or a network

devi ce, t t Ienrented n hard

sof t war eoarqfr ec{g%t\g%{)lgéﬁ%m&bl elO% éfoa:r reaic %I%IS mffpspslar cat |ton \Nﬁcﬁﬂ ¢F

i nt egr at e 1 frsgiie (SASIS(ZSS)te*Tf |ﬂmré5ér e bl |aue P Imnllfturntewera enood te pts
of tne invantionm anyogne of dhe abovement soned apalkar cl %'h@%agr%arts | i ke

controller or receiver (this Iist being not exnaustrve) faced by
controller side (120) with said controller entity (

according to said radic network interface (40}, wherein the
adapter entity (100) is configured to perform at least one
among adapting messages exchanged through said IP multimedia
subsystem side (150} to a first format suitakle to be
exchanged through sald controller side (120} and adapting
short messages exchanged through said controller side (120)
to a second format suitable to be exchanged threough said IP

multimedia subsystem side {150).

2. The network entity according to c¢laim 1, wherein said
radio network interface (40) comprises an interface betwesn a

radic access network node and a core network node.

3. The network entity according to claim 1 or 2, wherein
the controller entity is adapted to perform one amongst
originating and terminating services or applications relating

to short messages received over the radio network interface.

4. The network entity according to any of the preceding

claims, wherein



correspondi ng controlling nmeans or receiving neans . For conveni ence, a
list of some abbreviations is provided in the follow ng: GAN Generic Access
Net wor k G¥R2@10B34AMs5Cont rol | er EPS Evol ved Packet Systenl WCIEPR@ateessage
NAS Net wor k Access Signalling VOLGA Voice over LTE via Generic AccessCLAI M5
1. Anetwork entity (10) for handling nessages in a Communications
network, che network entity conprising43a controller entity (200) for

provi di ngishoritr S ssage f unetdonald td es imelating 40 +$helde RBSSAGeS r+

exchanged according to a radio network inte facenégg} of a circuit swtched
net wor k; "an ‘adapter et ty ¥ 6% NG EsS4geS OFTIRGHK an | P

mul t i mediiantsubsyst em side (150) with an P nmul tinedia subsystem (50) and
for exchanging short; nmessages through a controller side (120) with said
controller entity (200) according to said radio network interface (40) r
wher ei n tthe addpt éretemthk wnti0) dics cgshifioglredntyo operther mratceldéast one
anong adaptding Messaaes, exchanged through said IP nultinedia subsystem side
(150) to a first fornmat suitable to be exchanged through said controller
side (120) and adapting short nessages exchanged through said controller

si de (12Q)hd & ecacsetandrfzar matrsUideable A rhe exchangedthroughnsaird |1 P

mul ti medi,g_subsystem side,(150). 2 . The network entity according to clam1l
wherei&%§§¥6(¥§ﬁfﬁxﬁl ﬁ%&ﬁ§1ﬁF§FF§§§ 16§l85ﬁﬁpgsg?5§ﬁgﬁﬁt@FFQ%@gﬁgtmeen

a radi o actess aeat Wit knodeeaid @ wdone eet.wor k node. 3 . The network entity
according to claim1 or 2 , wherein the controller entity is adapted to

per f orm one anongst ,
6. The network entity according to any of the preceding

claims, wherein the network entity further comprises

a protocel stack handler for handling at least a subset
of protocol functionalities, the subset comprising at least
functicnalities relating to exchange of messages over said IP

multimadia subsysten.

7. The network entity according to any of the preceding

claims, wherein

the controller entity for providing short messages
functionalities comprises previding short messages
functionalities relating to short message applications

specific teo said circuif switched network.

2. The network entity according to any of the preceding

claims, wherein

the contreller entity for providing short message
functicnalities comprises providing short message
functionalities relating to charging for short message

services specific to said circuit switched network.

9. The network entity according to any of the preceding

claims, wherein the network entity further comprises



originating and termnating services or applications relating to short
nmessages received over the radio network interface. 4 . The network entity
accor di ngvoaoemp2357 t he precedi ng cl ai ns, wherei nt he fi PET/HPRONIME7SCONPT i SES
a format in accordance with short nessage service standards exchanged over
a radio network interface . 5 . The network entity according to any of the
precedi ng cl aims, wherein the second féfmat conprises a format in

accordance adtdratindeast one Ammg shordriessages and 4 ietantgdessages
exchanged over said |P nultinedia subsystem 6 . The network entity

accor di ng 10 HHS of "t He Sparledcg@jl A e AT, WS ST Y hé Tret ik entity
further conprdaeges. a protocol s ack handler for handling at | east a subset
of protocol functionalities, the subset conprising at |east functionalities
relating to exchange of nmessages over said IP nmultinedia subsystem 7 . The
net wor k entit yraccoridiaig: teo tdiy efcachelipredediany clfaiting, pwitercsiimcat he
control | ef: entd t yfor-providing short nessages functionalities conprises
provi di ng short nessages functionalities relating to short nessage
applications specific to said circuit switched network. 8 . The network
entity acaos didupter anmy:iofy t e qr evediengrelajing; mwhereidy the comt raliler

entity for, providi ng short ssage functionalities comrises praviding

short rres‘spagnl:eﬁf Ulnﬂcl:et?loan al i1 yrersgc ermelgsa]tc%cen gﬁ‘tgooqc har &C%é] “feﬁ% S eSS4 E

servi ces vsipecidi claapssaint cialduisessuidre et tnetiwoikct@on Ereingt work entity

accordi ng, 1.9, any; of,, t:he preceding clial S%ere% n:he network entity

further conprisesa determ nation entity for determ ni'ng whether messages
11. The network entity according to any of the preceding

claims, whereln the network entity further comprises

circuit logic for informing a home location register that a
subscriber 1s reachable for short message services over the

IP multimedia subsystem.

12. A system for handling user messages 1ln a communications

network, the system comprising:

at least a first network entity (20} for handling call

session control functions in an IP multimedia subsystem;

a second network entity (10} for handling user messages,

wherein the second network entity comprises:

~ an IP multimedia subsystem side (150) for exchanging

messages with said at least first network entity,

- a controller entity side (120} for exchanging short message
services according to a radio network interface of a circuit

switched network,

- an adapter entity (100} configured to perform at least one

among adapting messages exchanged through said IP multimedia



exchanged with said IP nultinedia subsystem are user nmessages 10. The
network entity according to any of the preceding clains, wherein the
adapt er ew0DI200/1#1530) for exchangi ng nessages through saiPdTIEHP20m9l0678medi a
subsystem si de (150) is adapted to communicate with at | east one call
session control function entity provided in the I P nmultinedia subsystem
(50) . 11. The network entity according>to any of the preceding clains,

wher ei n thenetver ks et i tysdurther conyr ises,&i rauidadi00ig, fir informing a
hone | ocation register that a subscriber is reachable for short ir.essage
servi ces %ﬁ/@?ar}qn%d PR Mt e SUbsystiem siFe A liSt md oriddndid ng user
messages dher cormrii €atdoftsametdvorisoddre syist e eompnissi ng:deat; least a
first network functiQns in an

enui t 20)_for .handl i all session nt r ol
| P mul ti medi §U %@%téeonﬁraaat ssehclonagﬂneepc\g/\bor C entd af?efiofc S Rarfdicng fuser
messages,unherres chl 4 hrelsecond: retdworkl dhtity conprises : an IP nultinedia
subsystem si de (150) for exchanging nessages with said at |east first
network entity, - a controller entity side (120) for exchanging short
message setvi de¥ ACETrdl A% i adico Hetworlk i mrertdce sofl da reidieui t
swi t ched rrte;fjmﬁcmtmaﬂ@p(uﬁr) Qruzdpi%ﬁs(eﬂfﬂ% %Qmej%alr%d bélQm&%’rﬂ; Qr ma%itiol eas-
one anong adapting nessages exchanged throu sai mul t i medi asubsyst em
si de (15 C%eospsa Iﬁqfr%?g? d??fget talblE &e&é%&%ﬁ%d t hr ough sai d
controller side (120) and adapting short nessages exchanged through said
controll er, si ( ) d_far sui_t abl e e _exchanged t hrough
said IP rrlu ti qnge&hg%gufbcgsrgsﬁaag%ﬁg?} enf%gwe.s Lliél %Tﬁgnén%éjgéﬁ%é@@osr ding to claim
12, wher sigtvssi’g radi gnethod comprising the steps of:

exchanging short messages through a radio network interface

of a circuit switched network (S8100);

exchanging messages through an IP multimedia subsystem
(82007 ;

performing at least one among (8300) adapting messages
exchanged through said IP multimedia subsystem to a first
format suitable to be exchanged through said circuit
switched network and adapting short messages exchanged
through said cilrcult switched network to a second format
suitable to be exchanged through said TP multimedia

subsystem.

15. The method for handling messages in a communications

network according to claim 14, further comprising the step of

originating and terminating services or applications
relating to short messages recelved over the radio network

interface.

16. The method for handling messages in a communications

netwerk accerding te claim 14 or 15, wherein said radio



network interface (40) conprises an interface between a radi o access
networ k node and a core network node. 14. Method for handling nessages in a
comuni cawpanr/relsmor k, the nmet hod conpri si ng the st epsPOT/EPRO0OIETSZS Ng
short messages through a radio network interface of a circuit swtched
network (SI QO ; exchanging nessages through an I P nmultinedia subsystem
(S200) ; performing at |east one anpng?¢S300) adapti ng messages exchanged
througn saitddf middiredica subSysh@Mile «a ki Stk fornat rsuitabl g t-o.be
exchanged t hrough saigicir uitcgmjtched net wor k and adapting short nessages
exchanged“?ﬁ?ﬁh%ﬁgﬂﬁr ATYCUIT s FEFEd et Wk "C6€a second format suitabl e
to be exchanged through said IP nultinmedia subsystem 15. The nethod for
handl i ng jmessages. | GO j.cati-ans twork accarding.to_claim 14, further
conprisiﬁggth%'ggﬁgh%FLo |g%%%%iﬁ%‘aﬁ%gpgg%ﬁnﬁffﬁﬁgggr6Pc33 or applications
rel ati ng AR tnessagey icedei vég overutthe pradiosametrwopk iisnher f ace . 16.
The net hod, fian, hangdld ng ym@ssages inea commupications netwark according to
claim 14 or 15, wherein said radionetwork interface (40Y conprises an

i nt er f aceYW5etieert Ca FPadico Féc ESSIFEIHGKR enSdS tad t8 6K Ynetorkenode. 17.
A conput efe tprcagrsamfor: chandliimg tressages i zareomuriscati ons network, the
conput er program conprising instructions configured, when executed on a
programuabl e system to cause the progranmable systemto carry out the

met hod steps according to any of clains 1 4 to 16.



