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communication services, such as those provided through use of a mobile station.

Mobile stations are conventionally utilized in conjunction with cellular, or cellular-
like communication networks. While mobile stations were generally first known, and
used, for circuit-switched voice communications, increasingly, more data-intensive
communication services are provided by, and with, new generation mobile stations.
[0004] Through use of packet-switched technologies, multimedia, and other
data-intensive, communication services are carried out. The packet-switched services,
and network entities through which packet-switched data is routed differ in various
regards to the network entities and communication paths through which circuit-
switched data, communicated pursuant to a circuit-switched communication service,
is routed. Mobile stations are regularly now constructed to permit their operation both

pursuant to packet-switched communications and pursuant to circuit-switched
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services are generally only readily configurable by a packet-switched connected

mobile station.

[0007] For a circuit-switched mobile station, i.e., the ICS UE, to configure an
IMS centralized service, conventionally-available configuration schemes exhibit
various problems. One manner by which to permit the circuit-switched mobile station
to configure an IMS service requires the user of the mobile station to form a call
connection with a customer service entity. And, in turn, the customer service entity
performs the required actions by which to configure the IMS service. However, a call
to a customer service entity is generally costly and, in any event, is inconsistent with
goals of an operator generally to cut down on customer service costs. In another
conventional manner by which to configure an IMS service, the user of the circuit-

switched mobile station uses a web browser, via a packet-switched connection, or an
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[0013] Figure 4 illustrates a functional block diagram, similar to that shown in
Figure 3, but here showing parts of the network portion pursuant to another
embodiment of the present invention.

[0014] Figure 5 illustrates a functional block diagram, similar to those shown
in Figures 3-4, but here of another embodiment of the present invention.

[0015] Figure 6 illustrates a functional block diagram, similar to those shown
in Figures 3-5, but here of another embodiment of the present invention.

[0016] Figure 7 illustrates a functional block diagram, similar to those shown
in Figures 3-6, but here of another embodiment of the present invention.

[0017] Figure 8 illustrates a representation of an exemplary ICS User Data

structure.
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services related information. If needed, multiple messages are formed that together
include the information needed by the network entity.

[0022] In another aspect of the present invention, the mobile-originated,
USSD, or other, message is detected at the network part of the communication
system, such as at a base transceiver station therecof. The message is routed to a
network node, such as by way of a mobile switching center, ¢.g., a VMSC (Visited
Mobile Switching Center) and on to the network node, formed of an HSS (Home
Subscriber Server) USSD router, service center, or other appropriate network node.
The node, in turn, forwards on the USSD, or other, message to another network node,
such as a CAAF/ICCF that, in turn, forwards on the message to an appropriate,
associated service node by way of a CAAF of an ICCF. A USSD router comprises a
device capable of inspecting messages and, upon detection of a USSD message,

causes routing of the message to an appropriate network node.
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[0027] In another aspect of the present invention, the ICCF functionality is
embodied at a gsmSCF-HLR. An RUA-AS functionality is also maintained at the
ICCF. The gsmSCF-HLR, a MAP-defined entity, comprises an interface between an
HLR and a gsmSCF.

[0028] In these and other aspects, therefore, apparatus, and an associated
method is provided for facilitating the providing of an IMS, IP multimedia subsystem,
service. A UE-generated, initiation message is detected. The initiation message has
network-decodable information that, when decoded, permit management of network

services related information pertaining to the IMS service. An initiation response
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[0031] Referring first, therefore, to Figure 1, a radio communication system,
shown generally at 10, provides for radio communications with wireless devices of
which the User Equipment (UE) 12 is representative. The communications with the
User Equipment are carried out by way of radio signals communicated on a radio air
interface 14. The protocols associated with the communication of signals and other
aspects of their communication are set forth in an operating standard promulgated by
a standards setting body.

[0032] The network part of the communication system includes a Radio
Access Network (RAN) 16 and a Core Network (CN) 22. The network is also
constructed in conformity with an appropriate operating specification promulgated by

a standards setting body.
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| RERGFapRIef ropliﬁp?li?:ﬁwdaaﬁs,gﬁls PRRESHTRES TR gCos i petwork
depie@r. And, Wab-SRscdSomtRifeibts ﬁﬁ%’m\{ﬁb hi¥vaG9BEGGAi Bl Lo the user
to the mobi | e equi pnent part. WiiTe the uSer equipnent

i squpmani ducoto ratwyorkf dapdayinmns igspeke sulscribgresraniconor pdiwy, or user
user, eqyipnent is here capable at least of formng a

cPIEEIR¥ s wi t ched connection pursuant to a

ci rcui {G0suY @kestdingly, the user equipment of an embodiment of the present

invention includes apparatus 28 of an embodiment of the present invention. The
apparatus 28 is functionally represented, implementable in any desired manner,
including algorithms executable by processing circuitry. The apparatus is here shown
to include an initiation message sender 32 and an initiation response message receiver
36. The initiation message sender is coupled to the transmit part of the transceiver
circuitry of the user equipment, and the initiation response message receiver 36 is
coupled to the receiver part of the transceiver circuitry. And, a timer 38 is coupled to
the functions 32 and 36.

[0035] The radio access network is here shown to include a Base Transceiver
Station (BTS) 42, a Visited Mobile Switching Center (VMSC) 44, and a Home

Subscriber Server (HSS) 48. The home subscriber server performs various functions



comuni cation service wwth the network of the
communi cati on system As noted previously, even when

w@usesusd in the circuit-sw tched connecti on, PGI/USEPS/067044

of the user equi pment m ght be desirous of utilizing

the user equi pment pursuant tq a packet-sw tched, |INM

(I'P Multinmedia Subsystem service. As al so noted

previ ously, conventional nechanisns by which to pernmt
cnirionfthelNFsrvict-e- .
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preference. [0034] Accordingly, the user equi pnent of
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transceiver circuitry of the user equi pnent, and the
i AOHGSRPNG ALY dagledrssuthed¥idye receiver 36 is coupled to
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ransceiver Stati Visited Mobile

Base ; on (BTS) 4
SAPY ARG Brib G oSS Chb Py B sbees PG, Here, the

Sgpyestul HER sh®n 1 R INRNEISARGHS, RAECRRE B2 anR&hcAbdRr/message
various functionsincluding, for instance, subscriber

mgergeme . i el ywaragussdsy imadudss of filner §6.0eapésd to the function 64.
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communi cation systemincludes other structure and

enositioned clygpheehmehiding digubpled emopgst spyppsalicafitics. An

[0037] Operation of an embodiment of the present invention facilitates
performance of an IMS service with a circuit-switched-connected user equipment. A
user of the user equipment causes initiation of IMS configuration that provides for the
performance of the communication service with the user equipment. Examples of
IMS-related services configurations include call forwarding information, voice mail
parameters, etc.

[0038] Specifically, the user causes operation of the initiation message sender
32, such as by way of actuation of actuator of a user interface (not separately shown).

The initiation message sender generates and provides to the transmit part a USSD,



associ ated service node 56 is further shown, here
posi ti onable in conmmuni cati on connectivity with the

WO QOk/15HSCh of the network entities shown in RPQUD$2008/067044
fornms a network node. And, while the description
herein of the exenplary inpleq;ntation shows the VMSC,
HSS, and I CCF, nore generally,” the entities conprise
networ k nodes to, and through, which nessages are
r bl e.., Al so. . Whi t he .exenpl ar.y. .. np| tation. .
dgg:sﬁi%eoéhﬁé%&ssnagatdﬂ?ﬁipf%‘éld%%gf) &r%gs@él%&tg% Sfﬁ&&%ﬁkegemc“ related
I igfbemeiohat i ons, ot her nessages, such as SMS5 nessages,

are utilized. In such other inplenmentations
appr opti0E Adrexgriplare codipe uindiip thesURpla mgspagegsgerated pursuant to
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The, | CCF al so i ncludes apparatus 56 of an enbodi nment

ofS f3l@Wsi esent i nvention. The apparatus 56 is forned

of functional entities, inplenentable in any desired
manner, including algorithnms executabl e by processing
cDetinéd foy IMSeCentratied Sgypigesat us 56 is shown to include

aBdelt ect or B#.0 a Mewoage€la6?, and an encoder/ nmessage
gederator 64. TheRappadatus al so includes a tiner 66,

cogpl ed to the fungés oDefdit dAhing: MIEsRBIFR! at us 56, in

the exenplapy i mpi&gprAygation, is inplenented at the
| CEF, in other inplereptations, the functionality of

the entities of the apparatus are positioned
el sewhere, including distributed anbngst severa

eEtiEieaQ.|8037! Eﬁer tjon of gn enphodi nent of the

I i Gt Qﬁﬁﬂ%%gﬁeﬁﬁgﬁﬂﬁﬁce of an I M

s8itd ce wi tBIZ ci r cuMpbadift t ched- connect ed user

eqbhi prent. A user ofRasp@ediser equi pment causes

inftiation of | M5 cdnlfit dainati on that provides for the

petformance0of the dtmseavadcation service with the user

equi pment. Exanpl es Rifsedvbb-r el at ed services

configurations include call forwarding information,

voi ce nail Qaranetets, etc. [0038] Specifically, the

user ciP0$ Toperasminpet transmithith Jn¢soreorbE suge of etheeiadio air
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part a USSD, SM5, or other, nessage that provides for
t ARds: dietq glei 6T P2t Which the Appageys P8 igapodied.  The detector 58

detects the delivered message, and the decoder 62 decodes the delivered message to

form an XCAP, or other appropriate, message. Once decoded to form the XCAP
message, the message is forwarded on to the associated service node 54. The XCAP-
formatted message is usable by the associated service node, when forwarded thereto,
to configure, or reconfigure, an IMS centralized, or other, service.

[0041] The associated service node, in turn, forms an XCAP-formatted
message in response, and forwards the XCAP message to the encoder/message
generator 64. The entity 64 encodes the XCAP message in to USSD (or other) form,
for forwarding on to the user equipment 12 by way of the radio access network and

radio air interface. In general, XCAP performs exchanges of URLs and XML



i nformati on. [0039] An exenplary coding used in the
USSD nessage generated pursuant to an enbodi nent of

waQ bwspsasent i nvention includes flags, here foPCH/HR088/067044
codi ng group bit of 1101, defined for IMS centralized
services. Their use in one inﬁhenentation, IS as
follows: Defined for IMS Centralized Services Bit 1
Bit O Nbssage Class 0 O Reserved 0 1 G ass 1 Default

gﬁgc ne%ts me Srpe%ﬁ%ndngﬁ C%Eggﬁlge}rd% and Eﬁﬁﬂi fggié{lesssg’ges. In

i ndi ca el n use

Bsdémd diuhtichsAl(pRiad eke QeﬂgtlBeS eA‘pi&d siﬂnﬂarl& htsohad itdatldns, XML
Reserved 1 1 Reserved [0040] The transmi t part
t AAFIEPRTESArE WErDRES sRudgfordy iRfprmationy Gi6naip the XCAP to fit info
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message to forman” XCAP, or other appropriate,
megsagedetis éeld@mo dethetliSSId fon ather) MEAR et hageseivehgart 26 of the

nessa e i S rde th ssoci at.e vice nog
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configure, or reconfigure, an IMS centralized, or

ot her , (&2 Thercby.otha Freuikewiehedctonneteds Bibyis qeoviderk withran IMS
t%&ﬂmukf% o Qi iEGAP- Tormat t ed

[0043] Turning next to Figure 2-1, a message sequence diagram, shown
generally at 74, represents signaling generated pursuant to operation of an
embodiment of the present invention. While the signaling represented in the diagram
corresponds to the signaling generated pursuant to operation of a communication
system that corresponds to that shown in Figure 1, in other implementations, the
generated signaling is analogous but corresponding to the structural entities of such
other implementations. And, in general, the network entities are representative of
network. First, and as indicated by the segment 84, a USSD, or other, message, is
generated at the user equipment and sent, indicated by the segment 84, to the network
for routing to the VMSC 44. A timer, such as the timer 35, commences timing. The
timer is operable, e.g., as described previously. And, the timer exhibits a configurable
time-out period and causes resending of the message, indicated by the segment 84 up
to a configurable number of times in absence of detection of an appropriate response.
If needed, multiple initiation messages are generated. The user equipment encodes,
for an ICCP, sufficient information to permit subsequent decoding of the USSD-
formatted message into an XCAP-formatted message. If needed, the UE will be
prompted to transmit the remaining messages since it includes the number of data
fields included in the UE-generated initiation message. Multiple UE-generated
initiation messages may be transmitted in the same USSD transaction. Up to a total of

N fields where N can be 128. Note that if the most significant bit is set, 7 consecutive



nmessage i n response, and forwards the XCAP nessage to
t he encoder/ nessage generator 64. The entity 64
wenwedeEast he XCAP nessage in to USSD (or ot herRCT/G829p8/067044

for forwarding on to the user equi pnent 12 by way of
the radi o access network and radio air interface. In
general, XCAP perfornmns exchandZs of URLs and
XNLdocunents i n correspondi ng CET, PUT PCST, and
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2fqrwaaied@§staglee Kddliefe indd¢adest niheshgnenty 8hettalang 94t the message
74ﬂch[ | on (glgsts H%e%’(s)%cfmnz%n ] flga?%]rggteﬁuarsg&%éd L tlh% essage and

oper a resent | nven
Whiisacivie. si gnal i ng represented in the di agram

corresponds to the S|8nahqj¢é%nerated pursuant to
oper at 1 MoV hencdshiwenst dath y$heRtRarr E@ne?’é%?rﬁé‘f&?sls decoded

tgy Fiat ansﬁ@‘@g’ 1'11@55%%6? UARd lthe DN I?I?é'ssa{ggnk %FW?H’&H' A ateéi by the

the generated signaling is anal ogous t correspon
t segnimt sk02udo uthal assotiatbd essrvafe mnddh oAh&mer such as the timer 66,

i npl enent at.i ons. I n. gene the n mor entities
aFEIPEReSSSEMng | J@n otrm?fetquaﬁﬁ F-&p 2 &d REgvioxplyg with a

b¥otfifira89 B o f4perRd Updrauls R&Rfing @%@Q@AP $nessage up to a
generated at the user equi pnent and sent i ndi cat ed gb

t henfegrdanuiger afdimdse network for routing to the VI\/ISC

44. A uch as the.ti onmences

The i WP SubiaPalie. iy O e R PRRHCp o (bl yed service

ARgde bhRritbd el XBXAP Bbdponse ﬁ@gﬁaggumi@h@dtbyrmreoségn@ﬁtr l@l‘d that is

and causes resendi ng of the nessage, indicated by the
s&tigchto gae dpCF.  When detected the timer is stopped. The ICCF encodes,
indicated by the block 108, the XCAP message to form a USSD, or other, message.
And, once encoded in to the USSD, or other, format, the message is routed through
the network, indicated by the segments 112, 114 and over the air interface, as
indicated by the segment 116, to the user equipment. And, when detected at the UE,
its timer is stopped. At the ICCF, the CAAF encodes the SCAP contents of the
XCAP message in to one or more USSD messages. A standard service node
procedure is used to communicate the USSD message on to the HSS 48, and standard

procedures are performed at the HSS and VMSC to communicate the message on to

the user equipment.



to a configurable nunber of tinmes in absence of
detection of an appropriate response. |f needed,

WOorzdoBi1480 i ni ti ati on nmessages are generated. TPET/USMNS/067044

equi pnent encodes, for an I CCP, sufficient information

to permt subsequent decoding Sf t he USSDf or matt ed

nmessage i nto an XCAP-f or mat t ed nmessage. |If needed, the

UE will be pronpted to transmit the remaining nessages
since it he n r ncI e .

in thel[(i?é? Eghgr d“}eﬁ% ?gtﬁlsgﬁmrlre@é% exe%mrif e aijgg 9 Figure 2
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ogngﬁﬁ gn bits are encoded in a big-endian order, e.g.,
significant bit first. The USSD nessage is '
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t RerwelBr feiWRE K SOf4, tilenddrly A6ndifish Bal@tdbR baRlik Gtk@essage,

88 and 92, an associated USSD application is perforned
upbatheenomads eppsatioara@mmenses.si on is made to route the
messag r ivin ,
USSD, EO(Q@] %9%1?%23:\%) fﬁx&%idtg_rtﬁgtp?l%gﬁn Y (1)1{ Frleuﬁrg 2C %\’t ﬂecfe bs)lllowmg a

t AR ssigg rnequenaél diddrem USSDidesissloe that Slavaid Edbued 2t-D but for the
the I.CCF. As indicated by the se nents 84, 86, an
t H@dlﬁﬁ% eh S SPraokpenslsdampeSSD Ale macssqgsp |1 1§ andd h% fetumed by

RSB SR ARG T T ETRARAEEn MRoaggs rorumed

oat ahpeime,mpsesage ths mssaded 1o afid rlrtﬁarhebé@ﬂ&wmlsﬁa@aed USSD

t he P |sfo war ded ted b
sggeﬁ%ﬁ{ﬂs cy?gﬁ FEWRE5E 85 it b ddctena qsnaé»d sends an
SHAMoAZeddh®nt t0MRE nBRvork HNERE @ IDThAG indiBRed | bﬁﬁ{e degments 120
operable,” e.g., as described previously, wth

cond iYur abl e ti me- out perl od and causes resendl ng of
[ 0045) (QaRoEREnt Mt Peda R R e el oy et 122,

asgREctafite SENUHE® cntitics of the radio communication system 10 shown in

Figure 1. Here, again, the user equipment, identified as an IMS, Circuit-Switched UE
(ICS UE) is again shown, here connected to the VMSC 44 by way of an A/lu link.
The HSS 48, ICCF 52, and AS 54 are also again shown. The ICCF includes a CAAF
124 and RUA-AS 126. The CAAF 124 presents a MAP/gsmSCF-HLR interface
towards the HSS 48 for USSD signaling. The ICCF functionality is essentially
identical to an I1-ps approach, described below, except for the inclusion of the CAAF
for USD handling. The diagram 122 also includes an MGCF 128 and a CSSF 132.
[0051] A Ut interface is formed between the AS 54 and the ICCF, and ISC,
Ma, and Sh interfaces extend between the ICCF and the CSCF and HSS, respectively.
And, MAP and ISUP interfaces extend between the VMSC and HSS and MGCEF,



node generates an XCAP response nessage, indicated by
the segnent 106, that is routed to the | CCF. Wen

wa@l2Geesash t he tiner i s stopped. The | CCF encodeGI/US2008/067044

i ndi cated by the bl ock 108 t he XCAP nessage to forma
USSD, or other, nessage. nce encoded in to the
USSD, or other, format, the negsage is routed through
the network, indicated by the segrrents 112, 114 and
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st andardi zation of 1M services to be contained in

ﬂessea)g@ﬁnﬁaeve A diengpminouigglonTsystans 18gshanen geligure 1, here
ESrsﬁeﬂR 35 &t lfﬁer%?nb%ﬂﬂn%ﬁ rALh ?ergiolrﬁe 'l%létenﬁﬁesea% %gmrnonly-
elivery of a

me peri 0 ence o

I esPrenssl, toethgse sfovaimid bﬁomﬁgms K Iarthik rlﬁiplldri‘l‘@lta‘i\ﬁn54n a@plication
anomaly condition is alerted., Resending of a ness
osCI¥EhgTRAsB i rgPreIsEicdt | Bie Kfnhréntcelized groarg M ﬁmheatwn server

2v&g‘[hI & 180 heffacd © thd @tCW\MJi doth R-QUL & 13- p(’% IR ali& fnotdg, the ICCF

showi ng a nessage sequence agram 11 entica
t amvekwohvwia ilAC Eus glnfreerﬁ firsttbiP A®nn th etrigdrdhng oall ofid USSIBst one in

acknOV\A e USSD ACK) nmessa and..119
gw"ﬁ% Hé’ P8R i thodecas te@‘et]\fl{gc appliggtion pervep ghould be

a@ﬁl‘i@%@d&*ﬁﬁ‘@ﬁ&nﬁﬁﬁﬁ%&%ﬁs 4 l‘ﬁstrf&t ﬂéhﬁﬁﬂtlﬁg cARy tine,
prior to the nessages 114 and 116, here

net wor kOQ5d Figare b Laesm mléleya‘@esanqm fumictjomad Dlogk diagram 122

f %Jerptrehs%ntaav OV\Fa& pnqlt)lertnre]gtatlon %fz ar%%l?e? re%{boalmen 0% ?he present invention.
The diagram 122, again, includes commonly-referenced entities, shown and described
in previous figures. The diagram shown in Figure 6 is representative of an IMS
adaptor model for the ICCF with an WMw reference point and the ISC for I1-cs only.
That is to say, in another implementation of the I to reference point between the ICCF
and the CSCF is with the Mw reference point to the I-CSCF and the S-CSCF for
routing of registration, and Mw reference point for the ICS for routing of originating
and terminating calls. In this mode, it acts as an IMS UE remotely controlled from
the ICS UE, i.e., an ICS user connected, via CS access, and the ICCF is perceived.
ISC and the Ma reference points are used to realize the 11 reference point if PSY
routing is used to route a call from the circuit-switched domain to the ICCF.

[0055] Figure 7 again illustrates a functional block diagram, shown at 122,

also representative of various entities of the communication system 10. Again,



acknow edgnent to the network-initiated USSDs, here
i ndi cated by the segnents 120 and 121. [0050] Figure 3
wo RdosgsHat es a functional bl ock di agram shownPCT/US2008/067044
generally at 122, representative of various entities
of the radi o conmunication system 10 shown in Figure
1. Here, again, the user equi frent, identified as an
IMS, Circuit-Swtched UE (1 CS UE) is again shomn her e
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| gt gkd ICRS s@s&‘foﬁ@‘%sﬁ%ﬁ%ﬁr‘vﬁ htﬁe ctdNGrchbte 26 MM the user is

HSS, respectively. And, NAP I'SUP i nterfaces extend
betgisternd tth BMIMBCa 4 RS A @ow@c%r ébpadhé M:#/ynteﬁm is used for
real.i zation

| ety 8&&4 el\lz%or&g': éé@?rl&ng‘ﬁ“uofl“i)ﬁgg‘]mﬁnﬁﬁ?% dsotiated with

| kUt Rat@SN Brdseitilal tAB BIP 0} D BKhAia6 3R SAEKCF sh®WAalebf the UE
122, and also again illustrates comonly-referenced

end thcdSCshtswfce i weg lﬁ@rees@bhwmernm@ﬁ@rm sentrol signplingapath. The
ﬁ@éﬁ %ré&eﬁ% thE ML e]%}% ré’q?@éowﬁ% N th% E-a(iﬁ(tﬁé 3G I]éC fmference point

registerea user so use

r @aldrdathic SACBEF Lided for @S] rdutig lofalt o tthatitait- Ml&:hed dornam to
circuit-swtched access, origination, and term nat

piscKddh-ed ha A AR f the dCEY emefteﬁ@ 3 S@%Féﬂf%é@erfwawards the

t PR SFHADsEPAalaihhe | CCF 52 presents a MAP/ gsnBSCF- HLR
interface tovx%{acfsgt he HSS for USSD signaling. [0053]

Fi gur e[@58gdhe XTAR protated 3:oateﬁufsdhblud@j inbthe dKSSID,.agvi&npr other,
a ain shown at 122, aIs é; tative .

f t he
Postithos L st i gecebyd & WG The user-user

p BEts@M ok OnR ROS AR uredRRE kiFeYn-1Bfp ehﬁﬁle ?‘aﬁscg nt standard L3 message
invention. The entities are ConnDn yre erenced

t hod & Wed af pvamablé ngmbeanf informpfien ¢ln1pb1etﬁ9ﬁt§mel lpg, 3, and 4.
BBl BRSSP RS Rr ab R, CRE Y or Mo, ..
types 1, 2, 3, and 4, are set forth in technical specification number 3GPP TS 24.007
[12]. Within the ICS protocol contents, the information elements may occur in an
arbitrary order, and the information elements need only be included once. Each
information element is formed of one or more octets.

[0058] IMS Centralized requests, as noted previously, can span multiple
USSD request in a single transaction, and the structure of the ICS User Data is as
shown in Figure 8.

[0059] The total number of User Data Items (UDIs) cannot exceed 128. If the
most significant bit is set in the UDI, the UDI uses a consecutive eight bits (an octet).
Otherwise, the UDI uses consecutive four bits (half an octet). The remaining three or

seven bits are encoded in a big-endian order, e.g., with the most significant bit first.



with an 1SCinterface to the S-CSCF for both Il-cs and
Il-ps. In this node, the ICCF is invoked via i FC as

W bsitEny0 first SIP AS in an originating call BCHUS$S1088/067044
| ast one in termnating calls, i.e., closest to the
access. The VCC application s Ever shoul d be either
second for originating calls | ast for term nating

calls. [0054] Figure 6 again illustrates another
functi I\ Bl ock di m. 122 repnesent at i f an_.
e P e SRR E R HE BB i o et

I DX&AL tRMntegfevatlici08Moli2Pbe agaded inl foat ¢od8Scutive bits: 0x06.
commnILé/O- referenced entities, shown and described in

pr evi ol Jhe éafal npmbeg phyiavs Wrrmwtion Bisragnt ddegtifigrs (IELs) does
| f
\rMﬁ?ti:]&ZJ% d. \r/lg?&fnd dnMRe qﬂfi‘ Qﬁ@fnfﬁﬂ%ﬁé& e&gl}etnr P_atagﬁlgth (IEDL)

erence polnt and t
oahd/or thkdhformatien slapenti Datarifilemay npl lenpresalt.i dhe dhtattiyge of the
e | CCF and_ the '

I reference.point hetween t CF.is .

o ERLiGE ‘r“ei‘_ggeﬁb é_%b UAYISR ’;nﬁee%eT’-Wbaﬁdngﬁea bit unsigned
Sid . dn@6dddaH b 19-t9fe ihRQGESfoFAAd On, and Mv reference

point for the ICS for routing of originating and

t er mi nf063¢ Ac alullts-bytenintdgics comrdsts of ta sartes afsocaets,| wBergRhe most

renotely controlled fromgthe UE . i.e. n 1 CS user

¢ SRR S0P B peihueb@thi g fnd (R sc sk ey ageeior value.
| $6e abgtidudBorllag BdRIaBRGRat RAIJIECS isAio? S dfahd Balti-Bfe sequence.
the I | reference point if PSY routlng is used to

r dusinglg iatgRer Yaleistdaneodqdr it ¢ seqiicnehetiNdesiets.n The firpfeN-1 octets
G0 OHAE A P905D ST DRAR B YR B

Vasithuatienflap i wsucobf zB® )MMUht cahhiamesystemitkOin cach octet are
Agai n, conmonl y-referenced entities correspond wt

oJui] , h
t Focoded ibiubie-aiirueider icgedVith fegpessistnsfiqant bit &igst. kg octets are
di Shown,_i n: Fi 7, i Sl Gt gt i fr: ,
CARBHAT AICRUR BN ol R SRR LBy i

wifitrdt. Nwvtlendtubtien iInSe€hifcbrthd dhitiadoclet hassfever dlas seusebits afi value, all
The Mwv.interface i ed for.provi sit%n .of |

| - ps.
'r@@ﬂ?éér%i%% bvast te 7Rl B- sl vedt ) ftd?teg?r.wf??éew 0xAQ

oRlo¥ild BE ch¥deli Nl fiae ?wé-%ﬁ%%‘éﬂué&é 0x836410, OheOftdlE value 0x60
ICCF in the path of the | sessions established via

t houphlrkencodsd wishte ancdosssequergetOhel.user is regi stered

in I M5, Vi GM refere .poi nt . rl-cs, the

o er £ s IRt SahETER SRl e R pebf e table
| 45 bOEhdRUEhObMat bANS figtdr befamtadin RGcHSPEhRtIENs Whd Bssociated
the | CCF when presenting the SIP UA behavior to the

SlEIsCA rassasseaicntigty tepds thie USSD/SMS payload, and namely:
[0064] Read a request IEI, its IEDL and IED (i.c., XCAP_GET, XCAP_Put,

XCAP_POST, XCAP_STATUS CODE). A request IEI is followed by an IEDL,
indicating the number of octets making up data that is to be interpreted as the resource
URL, which is encoded in the IED. A response IEI is followed by the actual status
and optional XCAP Reason Phrase is not found, the parser may assume a pre-
configured Reason Phase.

[0065] Then, this is followed by finding its associated IEls if there are more
UDIs. If there are no more UDIs, the parser exits. Any unexpected IEIs are ignored.
Then, upon reading another response/request IEI the parser again finds its associated

IEIs as just-noted.
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[0067] The USSD payload is compressed using the compression algorithm
defined in standard document 3GPP TS 23.042 in which, for optimal compression, the
support for dictionaries, essentially a list of key words or phrases of up to 255
characters in length, is required. Dictionaries should be known to be a decoder and to
a coder. An input stream is matched against entries in the dictionary and matching
characters in the stream are replaced with a reference to the dictionary entry.
Dictionaries are provided by the operator and include matches for frequently
occurring strings, such as “http”, “.com”, and the domain fragment of a URI, as well

as other frequent occurring strings of string fragments.



[0062] A nulti-byte integer consists of a series of
octets, where the nost significant bit is the

weuwBisid4at i on flag and the remai ni ng sever bi tBCEHD§2088/067044

scal ar value. The continuation flag indicates that an

octet is not the end of the nE ti-byte sequence. A

single integer value is encod into a sequence of N
octets. The first NI octets have the continuation

flag s val of, one (1)..The final octet in the .
ser oo tnghP TR sfho BREpba ot Gulbn R Fpleld B cation
I e TR uit-B@itSedetsch e Eipmbnteaablcas teifigieae MO dedlidersoadhat the IMS
bi g-endi an order, e.g., with the nost significant bit

f per¥ice isppravided & e ypd capiPAged in a bi g- endi an or der,

e.g., i.gni fel - [ L4t :
Fifot . RO REmERIGRar kBB BF AR A kh RN Hfly of it
f enprovtinents sad enlvithgesoliave dbage, deatribednuslech dédree pfiphrticularity.

be set to zero (0). .By way of ex l e, the ipteger .

v TP ceeseiestliot & Bisrairdbmu ey At %F%tlﬁ%ttﬂe dd¥atipeend the
0x&tAYash of ?l%férfbhee‘i%p}é@|i§"§ot%§9ssm9|iﬁitef?@edet6%¥ﬁ§ theWcbpk of the
the one -byte sequence 0x60. [0063] The type of the

| EDengorn. nbheacwmppeofte itventer isalsfoetbynthe felowimpelaimapl e
can be thought of as being further separated in
request/response | Els and associated | Els. A parser
sequentially reads the USSD/ SM5 payl oad, and nanely:
[0064] Read a request IEl, its IEDL and IED (i.e.,
XCAP CET, XCAP Put, XCAP POST, XCAP STATUS CODE). A
request IEl is followed by an I EDL, indicating the
nunber of octets making up data that is to be
interpreted as the resource URL, which is encoded in
the 1ED. A response IEl is followed by the actua
status and optional XCAP Reason Phrase is not found,
the parser may assune a preconfigured Reason Phase.
[0065] Then, this is followed by finding its
associated IEls if there are nore UDIs. If there are
no nore UDIs, the parser exits. Any unexpected |Els
are ignored. Then, upon readi ng anot her
response/request |IEl the parser again finds its
associated I Els as just-noted.[0066] Exenplary
response and request encodi ng codes are: [0067] The
USSD payl oad i s conpressed using the conpression

al gorithm defined in standard docunent 3GPP TS 23. 042
in which, for optimal conpression, the



support for dictionaries, essentially a list of key
words or phrases of up to 255 characters in length, is
wo esfisash Di ctionaries should be known to be BCHESWAK067044
and to a coder. An input streamis matched agai nst
entries in the dictionary and gatching characters in
the streamare replaced with d8reference to the
dictionary entry. Dictionaries are provided by the
0 t.or include matches for frequently occurring
s?f#%ﬁg?mgﬁ%%mas "http", ".cont, and the domain
fragnent of a URI, as well as other frequent occurring
stringg. of @t rhéigod rf@gnﬁﬁﬂli&tﬁlgoﬁﬁﬂvidmg?r&bﬁn tNM18 0Ugh Multimedia
operation of an enbodi nent of the present invention, a
cSrbtystens wivishewid mshpd sguppisathe apertions o6 confi gure
an | M5 SerVidgt%ctisno aH} tblt h?EI I\l/smgn%r-v ieﬁeeratie Rl Ior(iI %gesgaoe havin
t he user equiphemnt. FO é@] B sentﬁ% pre erred g g
eabodirirdadodabit ihfdembtioteihat, ohcandkco@dly pefmit hfanagement of network
i nprovenents. and advant ages have been described with a

dégjrises platerhinforaatign perjainmgdo hed S srvigs and of
: ) oY . ! r
prererre e?@t@é‘[ﬁ% éH 1 {mlo gl%gidélﬁg lrﬁeéggaig'g r}%%{&hklgg t@'?rganagement

t he descri ption preferre

net astsaik lsyrvices edlated iiforhationt ideéficicopde afitibtien message detected

invention. The scope aof the invention is defined by

t %“‘F%)W‘EWP%@U%% W&t is claimed is: 1. A method

for facilitating providing of an IM5, IP Miltinedia

Subsystem service, said nethod conprising the

oper at 2ons dhe nghatof plgina 1URhergetheBgliigonenated initiation message
d, initjation nmes

SERERE- tsanlh SRROPRacT GIFEAE . VABHCSeBReR, more USSD,

Pemiirhctidd 3gpHementary SO0 DatsS lcydages rel at ed
information pertaining to the IMsS service; and

generating an initiation response nessage responsive
t o nmanagene e rK.seryi lated infaornadt i

e 92T e L O L EED I8 LRI R0 s
sdttdctop ediigd id opcratednesitdengting inclilles aedquod-tope @bdtifoation.
wherein the UE-generated initiation nmessage detected
during said operation of detecting conprises one or
nor e U$SD, - 1BNE S ' .a.
nessaggs. 3?ﬂ§h§%§%¥%§%m§r@§+alnﬂ%ﬁi%%f%%%ﬁfﬁ%%ﬁﬁﬁmnlHwﬁmgq
Ukrhge decodtéctan populateiacXC ABs Xdje Cdefigotteeh AcresnBrosaiot] message.
operation of detecting includes a request-type
i dentification.

5. The method of claim 1 further comprising the operation of decoding

the UE-generated initiation message.

6. The method of claim 5 wherein said operation of decoding comprises a

dictionary-assisted decompression of the UE-generated initiation message.

7. The method of claim 6 wherein the dictionary-assisted decompression

comprises mapping octet values into text strings.



4. The method of claim 1l wherein the UE-generated,

initiation nmessage, when decoded, can popul ate a XCAP
WOKRM08/CyIs0 gur at i on Access Protocol, nmessage. 5PCTHE2008/067044

nmet hod of claim1 further conprising the operation of

decodi ng the UE-generat ed iniabation nmessage. 6. The

nmet hod of claim5 wherein said”’operation of decoding

conprises a dictionary-assi sted deconpression of the

UE- gengr at ed. i.ni t,i at ion .ne . 1. Th t haod..of .

craim & wonbb Rt R ERIR: odadife BB C4RRAEA of gpptauring

coanition &S uxed pungaad eic diatisiRsy-haisted GxxbmptdskibgpuBuant to over-

The nethod of claim6 further conprising the operation

othechfQursigtgliBgdi cti onary used pursuant to the

di cti onary-assi sted deconpressi on pursuant to overt he-

air, OTA, signaling. 9. The nethod of claim11 further

conpri 9i ng fThe noplerdodi dainofl firehagiongprishe thetoporakion of managing

sq%yices rel at ed info%nation. 10. The nethod of claim

1 e et werk sengss tdptog ERENYI98r ati on, subsequent to said

operation of detecting, of forwarding, when decoded,

the UE-generated initiation nessage to an associ at ed

servi cé0noddhe mithorthe akmhbirdier corapmsing thieeperation hrabsequent to

ini.tiationr onse sage. generated durin ai d e
0P SPFBHO PTGl g P Ry 05 dreodeekesh e Eoncrated initation
Canbdagidd MoAeeessvieabasol , message. 12. The net hod

of claim 11 further conprising the operation of

encodi ng the XCAP nessage. 13. The nethod of claim 12
wher ei n, sai p i O .encodi ng: c P e '
S T T R
SupprasEntiating Said/i erddiiha, ofMggsagtng ldbmprhies i hRAEAM, XML
claim 11 wherein_said operation of encoding conprises
aCantevanen Poeess Praterdl.dBems#essi on of the XCAP nessage.

15. The method of claim 1l wherein the UE-generated
initiation nessage detected during said operation of

det ect ildg cOhpmctlesl af €8m ¢ fathict comptisingdhe eperation of encoding

the XCAP message.

13. The method of claim 12 wherein said operation of encoding comprises
encoding the XCAP message into a USSD, Unstructured Supplementary Service

Data, message.

14. The method of claim 11 wherein said operation of encoding comprises

a dictionary-assisted compression of the XCAP message.

15. The method of claim 1 wherein the UE-generated initiation message
detected during said operation of detecting comprises a CS, circuit-switched, -

connected, UE-generated initiation message.

16. The method of claim 1 wherein the IMS service comprises an IMS

Centralized Service.



connected, UE-generated initiation nmessage. 16. The
nmet hod of claim 1l wherein the I MS service conprises an

WO MBS TEMRSr al i zed Service.17. The net hod of cl aPET/WS2008/067044

further conprising the operation of acknow edgi ng the
detection of the UE-generated.initiation nessage. 18.
Apparatus for facilitating prabiding of an IM5, |IP

Mul ti medi a Subsystem service, said apparatus

conmpri §4,n9. 4 d%{eﬁ{:otdorofc %pafirlng.l'ir eﬁjlrtﬁeor dc%hli)%tsm% the operation of
user - equi pnent - generated Initiatron message Ravi ng

netkpe ddegotialdbecticif efithatUiEogenthiddd, iniMation ersngded

perm t managenent of network services rel ated

information pertaining to the I M5 service; and an
Initiaggon %%ﬁ&%ﬂl%ef&e?é&%ﬁ gﬁﬁ%ﬂ{g GPNhA 9IS 1P O Multimedia
generate an rnitration respon nessdage responsive to

manbyysteen serofcenaidvyplaraser congesingel at ed | nf or mat i on
identified in the inigjation ssage detected by said

det ect or . 1§_deﬁ€ﬁg)ra<i96 guted do fetect &) WeRAYIPFIHegenerated initiation

CHRaoS | MAvide dCRARK-dCHabRBUNRHriSECAde thRn decoded permit
user-equi pment generated initiator nessage. 20. The
appasgamat of netvairknsgiFiash eelefed infoemager petpmipgdatthe IMS service;
generated initiation nessage conprises a USSD,

UARE r uct ur ed Suppl enentary Service Data, nessage, and

wher ei n sai dn dggiades ré@oﬁ@‘ﬁie%%ﬁ%eh@raﬂﬁ%ﬂﬁgﬁﬂé@ to/SRlAcrate an
message and popul ate an XCAP, XM. Confi guration Access

PHOHHED| [CSPRISS dpRssagr1respreivappananagsment ef agtronlg services related
g e 7 ‘ Chiti At ban

AB6 84 R AR PSP AL L4 0or

circuit-swtched, userequi pnent generated initiation

nmessage. 22. The apparatus of claim 18 wherein the

ini tiatPon T88pBRAEUNESSkiR §dHERe: Commmspingsh decoder configured to
[ g : conpri ses a
e e P e T PR PP O Bt

nmessage. 23. The apparatus of claim 18 wherein said
initiatjon sponse nessage geperator are enbodi ed at

an | CCé 24, tf_g\e PRI Sf 8’? C?aé@i E?t‘éﬁ R ﬂwﬁov%ea-leﬁ@lpa’fenhﬁenerated
| ¥siatldR Mebdab&RBhrises a USSD, Unstructured Supplementary Service Data,

message, and wherein said decoder is configured to decode the USSD message and

populate an XCAP, XML Configuration Access Protocol, message.

21. The apparatus of claim 18 wherein the user-equipment generated
initiation message detected by said detector comprises a circuit-switched, user-

equipment generated initiation message.

22. The apparatus of claim 18 wherein the initiation response message
generated by said initiation response message generator comprises a USSD,

Unstructured Supplementary Service Data, message.

23. The apparatus of claim 18 wherein said initiation response message

generator are embodied at an ICCF.



Subsystem Service to a UE, user equipnent, said

met hod conprising the operations of: sending fromthe
WQE)08aAs745east one initiation nmessage, the initPEE/UNV08/067044

nmessage havi ng net wor k- decodabl e i nformati on that,

when decoded, permt managene E of network services

related i nformation pertaining to the I M5 service; and

receiving, at the UE, at |east one initiation response

nmessagg, the iniiiatdon.respons a nar.at Y

eapongive fo ThE bR ERRRE: RsTRRIEHG, AESRIS) 3P oyrutimedia

| Bhibyye®Rb, Saniictettd UBgdsdrrequipeneniishidamtbthod @Bepagag $S@Ndperations

during said operation of sending. 25. The nethod of

cP&im 24 further conprising the operation of

acknow edg\ Wndile i8fn HRABE: A0 Sediohl ahiiaflal GREQNSCHC initiation

nmessage. 26. aratus for facilitating providifAg o

amckddBe hBviMyl hetwedk-de&@ubbly s tisfioymstemy i that, t ehan UBgcodsér permit

equi pment, said apparatus conprising: an initiatjo .
ng?gg%fé“@é Hg@FtV%OéEfSF@&ﬁﬁé&GIP@HEE maon Beinigno the IMS service;

ighdiation nmessage, the initiation nessage sent by

said initiation nessage sender havi ng network

decodabl e i ndcerving, i @brthe HAE,, awteast dec odbatjonpegsppise message, the
nanﬁaenent of network servéces rel at ed infornmat

p&F

0 :

FOR TEPARE® PRSAERBCER T ERPONF '8 PRSP} of néfivork services
C etk W BEMAtdnl iG6i MR iAttht @aGiticINRcisabd ket idafing 8SAUPAition of
nmessage generated responsive to managenment of network
séndinges related information identified in the
initiation nmessage sent by said initiation nessage
sender.

25. The method of claim 24 further comprising the operation of

acknowledging the at least one initiation response message.

26.  Apparatus for facilitating providing of an IMS, IP Multimedia
Subsystem, service to a UE, user equipment, said apparatus comprising:
an initiation message sender configured to send at least one initiation
message, the initiation message sent by said initiation message sender having network
decodable information that, when decoded, permit management of network services
related information pertaining to the IMS service; and
a receiver configured to receive at least one initiation response
message generated responsive to management of network services related information

identified in the initiation message sent by said initiation message sender.



