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generally to wirel ess comuni cati ons systens and
nmet hods and, nore specifically, relate to over-the-air

| nt VR RATB ATRTEOR QA ARA T TORY A GIMOBILE

limted to, a cell upPEVIEESANDSEIBARKHROUND: As the
functionality of nobile devices grows at an increasing
rate, configuring and maintaining the services and
features on the nobil e devices becones a conpl ex and
ti me-consum ng task. For instance, enabling Wreless
AptiR@t ARIFIEL Bt ocol (WAP), CDMA, and data
connectivity requires the configuration of nmultiple
settings. Even with the limted features that are
currently avail ahl e,. sone users., do_ngt know how t .
Ui PR, Rl o REYs cedisAetitin Bt datgtyto wirless
C&)@Jﬂﬁtﬁ&tﬁﬂ@ REmdNGd TROASERTRN, RéreNPULiFIBAIY, GEiatel B over-the-air
nobi e devices. Advanced npbil e services such as )
biOws) degice Mt gerretit arovedisesdondpliveniy informatien to aammbile device such
cal endar _synchr on‘ipﬁgfi on éequi re accurate nobile
sy Petanot BiifeR ¢ 2 aphfelpBeRe-of renptely managi ng
device settings and applications is referred to as
Devi ce Managenent. OTA managenent is defined in the -
3CRPX CROBRIDTAPA, OVA (OQpen Mobile Alliance) Device
Managenent (OVADM, and 3GPP2 | OTA- DM st andar ds
(1 OTA-DM stands for "IP based over-the-air device

nagerent.") . I I r = Lar ;
oRo e ekt BEERuRE fcfiop gy Bk oRAini M Bifgring and
d@MingR8ing tBE s@xREPh&l fdatigesl & B83Insbikndaticbs becomes a complex and
(TIAEIA-683-C, Over-the-Air_ServiceProvisjioning of
Miletcensraing dask. Far Gpstanser eophling Wirelgss: Aprlicaips g’ﬁ?tocol (WAP),

ZggﬂA,d a(:"nfdi cﬂ?asco%nectivity requires the configuration of multiple settings. Even with

the limited features that are currently available, some users do not know how to conﬁgure

their mobile devices.

Another use case is OTA provisioning and management of new services to rﬁobile
devices. Advanced mobile services such as browsing, multimedia messaging, mobile
¢-mail and calendar synchronization require accurate mobile device settings. The process
of remotely managing device settings and applications is referred to as Device

Management.

OTA management is defined in the 3GPP2 OTASP/OTAPA, OMA (Open Mobile
Alliance) Device Management (OMA DM), and 3GPP2 JOTA-DM standards (I0TA-DM

stands for "IP based over-the-air device management").

There are also currently non-Internet Protocol-based techniques for remotely managing

mobile devices. For example, the IS-683 standard (TIA/EIA-683-C, Over-the-Air Service

CONFIRMATION COPY



protocol that enploys air-interface signaling for
renotely managi ng nobil e stations. Another exanple of

wo b@ede6nf non-1 P protocols includes the use PET/IB2005/001528
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proprietary Short Message Service (SM5S) based
protocols. Device Managenent is intended to aid the

, . . , . : e
2 EREALHRBh; Bhe (PR SREMLERS AR, Markl 2008 efines o
SgiotceEthat E@ploye adihterfbe kighdlirg fof rémeBbinesagingd avbile stations.
and easy way to _introduce _new services and nmanage

pAnother Svample af thess of yn-dR) peipecds ingludes thetusp @f pepprictary Short
nges.angd ' tain | | of it f
CORGREE SR RB OB THERERR ol caced ne Qv Dovice

Managenment (OVA DM version 1.1.2 standard based on

SyncM. DM (Synchroni zati on markup | anguage device ) )
nRedigeieanagemeReiséniendes toaid the widesprsadiadopyiop ef mabile services, as it

O O EERTS (B (RRYY DRPET5noLhey SHoggs, For network
JoiBatdd, th&OORbIMA fazy Nallea Wageto'\ﬁﬂémw BER4RS @hd manage
version 1.1.2, OMA, June 12, 2003.

hptopisionedwervises by By emsichliysadgestiog ty changes and ensuring a certain level of
rel easej pragrani enabl er _rel eases. htnml; OVA SyncM
Féé‘ﬁﬂ?]&é%ﬁﬁ%}ﬁlgeon Prot ocol, Device Management usage,

version 1.1.2, OVA, June 12, 2003; OVA SyncM. Devi ce
Managenent Bootstrap, version 1.1.2, OVA, June 12,

2003ine N3 thy OMA rdbddsBDEh e DNDA(IRyiceMlard gerdetft (OMA DM)GOZIon 1.1.2

I, IO AT TN

V i 2, ! : n i .
%%5@%% %l? ]t t Ee% altn%g n%l l#?dt fogt%é%lASe S |I§%, Hfl/fg Fsl?lB }gircll ifg, Version

11.1.220MA\Bund 1,002, ORDO SyndMib OBEX Binddeyivession 1.1.2, OMA, June

I\/Iana%errent Secur i tﬁ version 1.1.2, , June 12,
205003 {MANRY ISR Ae visgd Iasagemens Proterel; veisien 1. 142, G, June 12,

J i %Q&S ( ' ' :

ex eh%‘lgprj/l/e F &%@\4\@@ gggg?%ﬁ&ngﬁ) genenat%?ergeafeéggseg'fl‘mﬂ’ OMA
3G oM, ReprdsanitAiioa PastdcsicPevick Mihspeaicandags] vemsivhudel OMA, June
the OVA DM protocol specification, which is based on

t bd 280 h MM BnpmsMEe Bevicy Nianpgesnens Brotsgam yersinze b 2f @MA, June 12,

2003; OMA SyncML DM DDF DTD (SyncML_dm_ddf v111_20021002.dtd), version
1.1 .2, OMA, Jun;) 12,2003; OMA SyncML Device Management Tree and Descriptions,
version 1.1.2, OMA, June 12, 2003; OMA SyncML Device Management Notification
Initiated Session, version 1.1.2, OMA, June 12, 2003; OMA SyncML Device
Management Securify, version 1.1.2, OMA, June 12, 2003; and OMA SyncML WSP
Binding, version 1.1.1, OMA, June 12, 2003. '




OTA managenent, wherein a basic consideration is
related to the resource and bandwidth limtations of
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versatile and can be used td manage di fferenttypes of

data objects. Sone of the data objects are sinple

NYREA | Bt ARl sl 181 e OPA RdfYgement
TVEL PR ot Rt TR AR ens I g SRS gemen
cespds 6f 3@ intobilardenietearsl beyund Ths seadaddngiodasttha@ViAe B8V protocol
and proxy configurations. Binary objects _may in

stsaietion it ohoed S0 MLV MIsbogel BhaalateLis ogized for
o teel !
b3 ER et RHER e badigh Rl A RRo lredoficklaM bandwidth

f BhiteGdts STubsleeirgement after the initial
provi sioning. Currently, there is no unified way of

managi ng nobil e services over-the-air. Wiat is needed,

b not avail.abl.e priaor to this inv i on.. LS

NG PRt e RS R Rbrlieb s UsPEls gt fgfbnt types of
NBARYE;BRS ke SEMe R cHjELiSaE Kinksls ntifieNd oftektudUb@ameters, while
nmechani sm The currently avail abl e di fferent standards

f othefSTire binary remaswite, Numetic ol echmayivicluderomnectivityipgraggeers, such as
roprietary, OTA OILATel eseryi ces d so,forth, do.npt .
£ B PR AAQTEs s AU P CRTHIEPEANOBE AR R St Mps g socurity
Tk@g%%ﬁé%?%&a%%%&ﬂ&@ foregoi ng and ot her

pr

lems are overcone, and other advantages are
realized, in accordance with the presently preferred

e e e ke 1 DA A S oo
PRSP %ecﬁcaﬂ@ﬁsafop LR S ﬁaﬁa%eﬁ&%ﬁ@a[m datigital ?_%gisidoning.

protocol using an end-to-end I P protocol.
nmet hod i ncludes receiving a nessage froma non-1P

entity; using markyp | anguage for nessage and content .
r EpFeRin thare &nno HARIRd Ay 61 Rapaes maﬁ@% CrpQEde-air. What is
n - I | g . L H :f . N ' ' k
PRA A8 G5 M) St AR 4 B oo
t y@eicaprovitens toithgnagé moblle daviees ind serdicseusihigrsitgdle mechanism. The

mar kup, | anguage nessage. .The st of using the rk
| svgelycayoilaner difierenl Alndues o Ok arapeesigent, such as UMA DM,
JIOTA-HCM, IS-683, proprietary OTA, OTA Teleservices, and so forth, do not fulfill this

need in a satisfactory manner.
SUMMARY OF THE PREFERRED EMBODIMENTS

The foregoing and other problems are overcome, and other advantages are realized, in

accordance with the presently preferred embodiments of this invention.

Disclosed is a method, a system and a computer program executable by a data processor
or data processors to accommodate a non-IP OTA protocol using an end-to-end IP
protocol. The method includes receiving a message from a non-IP entity; using markup
language for méssage and content representation, where in a markup language message

non-IP protocol content is identified using a 'Meta' element, where the Meta element



recei ved content in the markup | anguage nessage and

using the Meta elenent to enable a receiver of the
worenokiop2banguage nessage to extract the cont eneCT/IB2605/001528

nmessage received fromthe non-1P entity may be, as a

non-limting exanple, an |S-683 nessage. An aspect of

LA BB b0t e AP o3 R AR bl the i fangroge
| RegRhed. O step) € u@iﬁ%\fbﬁé naREe 1eingaég¢d}]ﬁe

i
recei ve a message that contains non-1P protocol

edable eRlMRE enBapsulating

ciseriEett comtedt i the wedwpdangupes mbisegedndhsiag tiee Mais element to enable a

BRRE e B Pleiihes o8fsaPE R AR SR S Themeppgee rceived
5 NESmhRe RERIP&RIy 5RHHENs al Mt lihBinsdfRhblel 801308 Pmessage.

potential receiver  of the XM. nessage as such using an
XML " Meta' elenment. The Meta el ement describes the

LT T S ——
tp{?t%ﬂ)%m sifd ¥ el AR RSB tdcBIN ITRb Rt fifle BRALE receiver to receive

otocol content towards a reci pi ent, and via a

va me$segsthattontaiis noA-TIPyprathes] casieriindafpredessr bparebie ivath a markup

is a nobile statiopn having a non-1P client .and a .
10 Gegiagersuch & Bl vrneiapib | SisuA P REa Lo fhgepsulate in an
C allnes?sage QRohFp gfoQ RE8 Ig&mgal%gidémﬁf&a@@a SteRiShl 2&eiver of the

end-to-end I'P protocol. The nobile station further

| XiMIunhessage ps siwhasing anpevidbMetavielement & hedviéta plehsant desgabes the

for message and content representation to extract the

niieta PN HPe aﬁfl’@ﬁtlpn@§@8@]en$rfl?§meﬁ aetpkinpde Hghageludes a
B RIS Rl B SE BRS ALct B IEBbbitent ovarcs
15 naripierd &idivid a firelddenetadgiect of this invention is a
net wor k node operable to acconmodate a non-1P
Over-the-Air (OTA) protocol using an end-to-end IP
?%ﬁ{lﬁl'geg lgl,'SR,e,Ip SRIN Er%ﬁﬁoﬂ‘ﬁ?ﬁ%q%?lgg{na@cﬁﬁ ﬁa\;iﬁ%%f_ﬁrgﬁ HFE?P& areceiver

ng a nessage al ns protoco

CRNLENe a WARHD 1idiRagemedsues thathtainsa G TH ROtdcol chalteht message

processor neans operable with a markup | anguage, such

awsiExancensi-totead U protgsol. dhg mapile siativn furthepincidesnayecessng operable

20 SGRLTRLbTEDTASE P hebhe T P lofl et non

based content message from the received message in response to a presence of a ‘Meta'

element that describes the Meta content type as non-IP protocol name'.

A still further aspect of this invention is a network node operable to accommodate a.

25 non-IP Over-the-Air (OTA) protocol using an end-to-end IP protocol. The network node

comprises receiver means for receiving a message that contains non-IP protocol content,

where the receiver means is coupled to data processor means operable with a markup

language, such as Extensible Markup Language (XML), for message and content

representation for encapsulating in an XML message the non-IP protocol content that is

30 identified to a potential receiver of the XML message as such using an XML 'Meta'.

element. The Meta element describes the Meta content type as 'non-IP protocol name'.

The network node further includes transmitter means coupled to the data processor means



identified to a potential receiver of the XM. nessage
as such using an XML 'Meta' elenent. The Meta el enent
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nanme 1. The network node further includes transmtter
means coupled to the data processor neansfor

oD ARt l0 e oME RS BT ) BbR e ol Trhieat towards o

WetiBleB Snd elawiviceleds Sdtwbik. f urt her aspect of this
i nvention provides a nethod for accomodati ng a non-EP

Over-the-Air (OTA) protocol using an end-to-end IP.

pf of. l. and ingludes g.st . YA _
PRI s 2oL A R g ficBaf By o GRS P R cBriRRSR4E: non P
f QlertRE 268 eowg;i pFAGYOE Qbing R bR ENERI IFOProtoddE ad iitl@les a step for
nmessage non-1 P protocol content is identified using an

' ebtiwing@negseage fromn e nen-hentivist axsten Hrusing cwsla lgiaggior message

cont entg e as .non-1P.protocol n : and _a _st.ep..; .

9K comiral syl Shge i Breprr o proef Sy T ERyged using

DESIRL Ik S htdEn O INGRent B&sclinELH0 Lo e@Rehedk RBA-IP protocol

aspects o%ﬁ presently prenf er rceld enbodi rreﬁjt%s of thi g

i mansett andr stepefomactelingpthe message mtithithe tMetaf eldnoamit.ng

Det ai | ed Description of the Preferred Enbodi nents,

when read in conjunction with the attached Draw ng -

Fi gures, wher eigrpft ' (it irfieeoR AlvpedGei agr am

of a CDMA- base Eg¥¥%§ETg?§hitecture; Fig. 2 shows

an end-to-end architecture for 10OTA-DM Fig. 3 shows

nessage flow for acco ating an exenpl ary . .non_| P_DM .

EES BEREOLIEAOIRAST RGN P IR HGEISHoR SRBS4MaR of i vention
398 iflentHS P BSGI AR or@0f the Preferred

g%%-?‘%%n‘g&%eg?g%% Po:ﬂ%\g,t%d?)rﬁlg c]g‘?tgg%ce W t%% he e Hieiee

eRalplienddfs, Wihegn réd iDediindtion PEGCRE REACNI OFailidg Figures, wherein:

PREFERRED EMBODI MENTS By way of introduction, the

enbodi nents of this invention can be used to integrate

di-f f erent A G L Rl

ke Fis i Bise S5t oL SEENAT DR SR AR HRC

specifically, the enbodinments of this invention enable

the handling of .
Fig. 2 shows an end-to-end architecture for IOTA-DM;

Fig. 3 shows message flow for accommodating an exemplary non_IP DM message, in

this non-limiting case an IS-683 DM message; and

Fig. 4 shows a representation of an end-to-end message format in accordance with the

example of Fig. 3.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

" By way of introduction, the embodiments of this invention can be used to integrate

different OTA protocols, resulting in a unified method for managing mobile devices and
services. More specifically, the embodiments of this invention enable the handling of

non-Internet Protocol (non-IP) management protocols using an IP-based protocol.



non- I nternet Protocol (non-IP) nmanagenent protocols
usi ng an | P-based protocol.The enbodi nents of this

w0 powensizen enabl e the use of an | P-based prot opOI/1B2005/001528
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achi eve an integrated appraoach for OTA managenent in

di fferent networks and witib. heterogeneous nobile

devices in such networks. The use of the preferred

enbodi ments of this invention ensures that wrel ess
SEHeintsvdhionts 0Ethds ieetRioaendtieihe wde spas-baedipiotacetito achieve an
mechani smto manage the nobil e devices and servjces

dﬂreera&d apTaaRk for (HeA mepsges)enbin dilipreicetwienrs ppd with geterogeneous
d_enbo
R P PBRR e PrYE Q0HSRAARSE incnin

RINRHRE Mat Wikl REBNR C}haﬁ&w@ heve anpeiri cﬁ$ﬂds&lya whifibd mechanism to
non-1P protocols used in | egacy systens. This_enabl es

tthenaga thepobidhderiess ahd sadices oféered imthexmetvrake) pr gogyice domain.
protocol to be used in different networks for managi ng
nobi | e devices of varying features. The use of the

Prigf REfRdd BMBOGHERRIOT 1 ink i tfoniuRY 8 BbdcRi MBRYtypE& Sl adn specific

cost” savings through the re-use of existing conmponents
osfvay @ﬁ‘gau;g thoDM prosyest, émachicvh dacleeard fsomp@ﬂpgefvethm-ﬂ protocols

nts of this inyent
@ [Feae wersa s Prgam he BBt PRl e XML basc)
Ri btsrd! W &fﬁeseaflﬁ lrRgert ﬁe@voﬂ@srfar%ndgﬁg lrﬁbbﬂ@f&vi@bsdé?f varying
|n I'ntegrating |legacy features, as well as third

ofeatmrest i on (3G features and future generation
features. The preferred enbodi nents of this invention
can be inplemented in nobile devices. Existing
%EI{E}QH ISR ings thr
gﬁtt;egr ate entr?@éllﬁ?r gﬁ{ﬁgfl e delslﬁ%e Ygésgﬁggdg)rs‘ctsav gsthrough
| thg acyisd edxistiag . coh@mnérﬂmdrﬁlemyﬁmbﬂé@yamdsf uture
generations can then be integrated. Thus, the
preferred enbodi nents of this invention support both
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reused. To place the enbodinents of this |nv%5éron|
aalér pietegrattnregasyifenures o wellias thisd apnspation @ pand future
% Jffgr hovmnganetvvork architecture for DMin an

The preferred embodiments of this invention can be implemented in mobile devices.
Existing software components can be reused to develop an integrated entity in the mobile
device to support legacy features. New features for 3G and future generations can then be
integrated. Thus, the preferred embodiments of this invention support both legacy
features and new features, offering an integrated mechanism to accommodate both. For

CDMA mobile devices, the OTASP/OTAPA components can be reused.

To place the embodiments of this invention in a proper technological context, reference is
made to Fig. 1 for showing a network architecture for DM in an exemplary CDMA
network. Though only the CDMA interface is shown, the OMA DM specifications

support as well DM over local access technologies, such as low power RF (e.g.,



network. Though only the CDVA interface is shown, the
OVA DM speci fications support as well DM over | ocal
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(e.g.,Bluetooth(tm) and infrared (e.g., IrDA).
Reference is also made to Fig. 2 for show ng the

d-to r.chi reniiQr =L [ :
TS R RE 47 DAY RSB R E I Rordhowing the
2n8Q0%esll afchRRectie fasIGT AN sddaciufeseniobilEtatian@3) Distich as a
server 2 coupled to the M5 1lvia_a w rel ess net rkD
sebnlantelephont,| algoareiqreedgio as mokilg G%PP@P%%@V[%%&. f’f#f"er 2
eneral , .t ario ' t :
BTl mhES b PP FREAE 24 Sul g AL & £ HDMA) wirless
RRtnomal digital assistants (PDAs) having wireless
comuni cation capabilities, portable computers having
Wi rel ess cognunication capabilities, imge capture
evi ces, such as diqital ca a vin i el .
SBrriink 3b% G samionter S OF RN b 5 Byt imied to
Vl‘ie[l of BleHONTE! PSSl QibifaPRAR S (PBRAs) MbihE witehisd gemafidication
pl ayback “appl i ances havi ng wi rel ess contmuni cati on
capaltilitiés, ipestable reoerputsrs pyh aviedess ponmignicgignygapabiliges, image
| nt ernet .access and .browsin as wel |, as
(FAPRES FViEes, HioR 48 UG CARRIES AUP RO B g
S 1Lds Qa5 RO ARLRICHEH BabIAS o
a0 00ng MR A5E AL ol e, SO pitu
@@iﬁs haeidg trdraless comenaicBibiChapehilities) Inteanet ppplisasesaermitting
t he messages and mmands, perforns aut hor.j zati
el B3t Si Do TNR s G e P ES ik, By el that
’ . I 1 . .
HASPYBISFrHIFUS ERUATE:Ehan KRHLARER A RE) o do vitin e
agppe bithest teadhingdppl i cati ons and services. Mnagenent
bj ects 12 are organi zed as logically rel ated groups
(or subtrees) in a hierarchical tree. The M5 1 is al so
SUNE [ . ' j: 4 - [
R i BB M B (Bl 180180 DM CHeRMINPho&esi S fhe DM
apRbdagat hed cobdindride, WerfdrmsThethBlifdbeny end 2hindkuesccBld to a DM

commands and correctly interprets responses .
management tree. Management Objects 12 include parameters, software objects,

~

por t abl e s
Uil
i U%astlo(r)lfcapablhtles,

=
configuration data blocks and so forth that are associated with applications and services.
Management Objects 12 are organized as logically related groups (or subtrees) in a

hierarchical tree. The MS 1 is also assumed to include Applications 14.

The DM Server 2 is an entity in the network for managing the services and applications in
the MS 1. The DM Server 2 issues DM commands and correctly interprets responses
from the DM client 10. The DM Server 2 includes a DM database 2A in which are stored
Device Description Framework (DDF) 16 documents. The DDF 16 document is, in the
preferred but non-limiting embodiments of this invention, an XML document (Extensible
Markup Language (XML) 1.0 (Second Edition), W3C Recommendation, Version
6-October-2000, World Wide Web Consortium) which describes the properties of

management objects in the device.



fromthe DM client 10. TheDM Server 2 includes aDM
dat abase 2A in which are stored Device Description
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in the preferred but non-li#%iting enbodinents of this
i nvention, an XM.docunent (Extensible Markup Language

\'};eﬂrgléﬁb o1 @l\@f& (5% ISW%%WF%%@% I(’)I‘réfbcol version 1.1.2,

v/ Jekesior, DOy défi&srarrﬁmagémﬁﬂ fiamewatkogd asettof nicpaagd:s&xchanged
in the device. The OVA DM Pr ot ocol gova S¥)ncl\/L DeV| ce
Negiraiesartbe Mt andthsnetwesk spity refemred to evhe DV serven2

2003) defines a nmanagenent franmework and a set of

nmessages exchanged between the M5 1 and the network

efQIsb %HoWrﬁfo@ EdrBpletedesdin Fizel QMV&%&S@Ehﬁarksoél\gW)ﬁhdmg by example
( Z£ eteness in Fig. 1 are various networ

Si-hthetwiotle3 (ba;nwelm@rr@t Brotmqg(ﬂ’metweﬂw?r keogpled frithe ANSI-

A G B0 b FIEYEA s Bne SR g P 36, m

Wﬁ-tﬁeoaﬁﬁfdn@@oﬂ @@A"FF )93’8 f(rid'-a':ﬁlo@% svAfth@pedenteh@is@tbf location register

function (QOATF) and a nobile sw tching
qmm(MS(\WshR)dﬂ T&MG This ceypled torthpBM sem{s@ hitg thed/ISC/VLR 40
-Il\;g%pw 3 c?rgagq%alﬁlgr/ggiélgts gcl,nérte gthrictlon (ﬁﬁc?ﬂteF) 42,asis a

;ﬁ’d@kétodalta% é)?@ﬁ"rﬁide ¢PDENY 44 tHRAGE a9 claBAGH e HP2netwrk 32. Also
acket a support node (PDSN) 44 that is

a&smatal adithnithen TR hetwdrknit wor kaiddus Abthenticgioni Audwrization and

AT A RS BHGHSGu oA o PRRRPS P RE el B A 38 couples the

ol By ﬁgﬁf%tDl(%}véoz ARe R PRI cQVE £rd SiRvinFa Iz)lurahty of

netvvor server 2. Above the DM server

faé)&rrqﬂmy\/ﬁlaﬁagmmaﬁmttwmﬁo dnengihg CynfigmatipeiMatagement 60A, Service
unctions 60, including Confi ratl on nme
sMaW@ewnh AdBCHDMA B Sepnpe (o RSB rd Q&R?Bammetef

naﬁ%ﬁgﬁé@@ﬂﬁﬁéﬁé@ﬁ%ﬁ“ﬁ%ﬁﬁé B STAERYD s
t 6B ORictiogd. | ons. Also shown in Fig. 2,
i nt erposed between M5 1 and wirel ess network 22, and

between the DM server 2 and the wirel ess network 22,

| R1s3 sﬁg\izvlta %Ji?fg. jz_yi%?eﬁrpo-ggé Betwegﬂ ﬁﬁaﬁ afl)& %I%ﬁ:% network 22, and between
the DM server 2 and the wireless network 22, is a suitable Hyper Text Transfer Protocol
(HTTP), Object Exchange Protocol (OBEX) and Short Message Service (SMS) interface
70A and 70B, respectively. ‘

An aspect of this invention relates to the handling of non-IP management protocols using
IP-based protocols. In a non-limiting example the non-IP management protocols are
described in the content of IS-683 messages (IS-683 is a TIA/EIA and 3GPP protocol for
OTA provisioning and OTA parameter administration in the in cdma2000 systems, also
known as C.S0016 in 3GPP).

Fig.3 shows the message flow between at least one non-IP client 20, the DM client 10,
the wireless network 22 (e.g., a CDMA network or a Bluetooth™ network), an IP-based
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Message Service (SM5) interface 70A and 708,
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t he handling of non-1P manggenent protocols using

| P-based protocols. In a non-limting exanple the

NQRvel: 64%@%@ SORNbndPhA-AC ALiSvoRE Bntto ST WWhesl hbfidlfdden typical I1S-683

content of 15683 nessages (1S-683i1s a TIAEIA and

3EBRagy.ot ocol for OTA provisioning and OTA paranet er

adm nistration in the in cdm2000 systens, also known

as C. S0016 in 3GPP). Fig. 3 shows the nessage flow
¥t bioRitbl IP

b@s %ﬂl %towj @étssP ne ?@hézlgan ?lﬁ%@ftno%% %et V\IOiI? or Salll sing

Bhaded pﬂitck&)lsfﬁt inedted e} curasnt [Rbhadensrpsraent Pdotacuds de not support
| east one non-IP network entity 26, when hanpdl i ng a .
tlgq@kwards cempgibiliyyetyewidy @@g?s%funﬁa TR BYp AR However, an integrated

ecifi aI I |
Fotuidecbin i taR e rdds s FRATAIRTRBlocols,
current | P- based rranagemsnt prot ocol s do not support

backwar ds corrpatl bili w_th a wde ran_ag of nan- |
pingcoergdbmce @spectenf tl@gpmapwomr%@ ROtPERS w@e handled

handl f
(LAY AT e —
QX0 1 RE o, tﬁ@hoﬁ Mlg)]?d(;td&(ﬁd:oh&hﬂﬁ identEd-dsthgen B/dt element of

pr ot ocol that uses X nmessage and cont ent
r¥pilesentation. In an XM. nessage, the non-I1P protocol
content is identified using a 'Meta' elenent of XM.
An enbodi ment of a nethod in accordance with this

' M%ﬂ{b‘o@&én@ of\Q¥Rol th ddcBrdadee \)Oﬁl?ﬂﬁ’s fabéntiMatiasRWTBPlg. 3, where

describes the content type as 'non-1P protocol nane'
Fthie Mota ajetnent deﬁcrtheeﬂa)éwbnwntin@aﬂ 'nausi®protecal namp a@y@xample ifthe

g o A AT o e s,
p&ﬁﬂéﬂt r)ia)pgé;&gﬂégsed §§J'§§hcﬁﬂ RREdKANMI3I A or @}(#fopﬁ@ﬁary protocol,

lTmte ot ocol :” Noki a-Eri csson OTA (see
esimtmiseme fknown as, but not limited to, the protocol: Nokia-Ericsson OTA (see for

/@/sawmﬁi T R S é?érlﬂmmn/? 6566.1-27 5000+ it' bnay be

'syncml-dm:nokia-ota'.

The process shown in Fig. 3, which may also be viewed as a logic flow diagram, is as

follows.

Step A. An IP-based server 24 intercepts a non-IP protocol message, such as an IS-683
Request Message, and encapsulates the non-IP protocol message in an XML message

using a 'Meta' element as described above.

Step B. The XML message having the encapsulated non-IP message is sent as a DM
message to the DM client 10 via the wireless network 22.

Step C. The XML-capable DM client 10 receives the DM message and identifies the
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non-1P protocol nessage, su¢h as an | S- 683 Request
I\/bssage and encapsul ates the non-1P protocol nessage

| t Q:%ﬁféh t
BB s PP R s oSN e S8REE] 2 ot
mmf)dhﬁg lﬂm’%@pemﬁed‘,mhe adeta dlivhene sisiage foxmdt hk:nﬁm

client 10 via the wireless network 22. Step C. The
XM.- capable DM client 10 receives the DM nessage and

{ T e tawpe t:
SEP SN R TSR 7 RALS, TR REa O e 5 1 ana
sdsehespieti cohelt to fthe v -IPMieat 20ch ereivh-[B$irstocad fdraratrmshould be

el enment. Step D. The XM.-capable DM client 10 invok
aaqi@hﬂmnn@l typiedl co theMhbmgp containdnyiplsones ofhapenlP > clients 20,

s ctelset tﬁ Hl\g%g&ﬁ 1‘%)I egpéeﬁé'&uﬁ@thte r}?en@%p # ’@e REQ 1}%@8111 non-IP

€ not case

'\@1611’6@0’ 1o 1he réteiel trhdib e GNE Fo@E tEdWBIefHHIIté B 14k ic6fESE destination
20, and in this case the DMclient 10 will determ ne

t2hen-TPondiont. Notasflsa thet thiers may also dypierdly e putiple non-2B netwiopk entities

B HEE S ERTHED, R oR oA PO Rkt of NpRegPc B fgdEroepted and

t RBE& By Bl-BRed ¥R &A4, Xs BBcAbiddble non- | P net wor k
entities 26 that send msssages (1 S-683 and ot her types

of gessages) that are intercepted and processed by

| P- bas seryer. 2 d bed ab

5D EPLY R S0 et TR R oh LMy A Pl and may
Mehd at& gbﬁ‘%én s ¥e $6806hcR tﬁ&%@f%‘\%@thegﬁﬁe §éﬁ§&%§§m Steps A, B,

sequenc ows the sane sequence as In Steps
ACBnd D. &hat iH.at S'#epF theDMaclieBt épeteaphdatEhe npe-di? refponse ina XML

encapsul at e n | P respq X sage using.

CREERENnE e MR TeLoTacryab GeeP et Sh50p-dn S1op e K s sent
I [

PR L ey 2%&%2&?&?%%% B P E0 g formats and

sendsa suitibid [8388 rbspobfSmesapoinsk tasr&ﬁesmgdP matwork entith@6 (Step 1).

non-tP network entity 26 (Step 1).

In Step C above, and when using SyncML DM for XML representation, the non-IP client
20 can be invoked by specifying an 'Exec' command in the XML message and specifying

the target of the Exec command as a node in the management tree for the non-IP protocol.

If the non-IP protocol is 3GPP2 IS-683, the node name may specify IS-683. For example
the Uniform Resource Indicator (URT) of the node may be './root/...cdma/is-683'.

Fig. 4 is a representation of an exemplary end-to-end message in accordance with the

method and system described above.

The various method steps of Fig. 3 can be implemented by suitably programmable data
processors located at the nodes of interest in Fig. 3, such as in the MS'1, the IP-based
server 24 and the DM client 20.
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speci fying the target of thé Exec conmand as a node in

t he managenent tree for the non-1P protocol. If the

non-|1 P protocol is 3GPP2 | S-683, the node nane may

specify 1S-683. For exanple the Uniform Resource
ITnelindetrealizE URE) incinHodenemslef thisynieation a message received from the non-

e s S s b S SRR P s oo

gsg%?%rgﬂgolsystem descri bed above. The various netfi od
e 0 i'g. 3 can be inplenented by suitably

. progranmabl e data processors | ocated at the nodes of

interest in Fig. 3, such as in the N5 | t he | P-based
Jlé carche 12alizedithattie cmbpdimeatsiof s ivertion the XMhimessagepat include

BeERoBhTERAIS e Py P RCIEROER, sucp ae g URI andor

' SoRBMnAE'S S@das oRB Gr Gidhe bdtfnba®; 16 iihfoke @prodees i thegeceiiver of the
the 15-683 protocol. It can be realized that in

EXihd dinerssags tooliandle the Miste nettent, whereXive Matsday maydy base 64 (b64)
i ncl ude addi ti onal i.nf i on for the, ' f
BEa SR ol TR W 5 SRR

one or nore conmands to i nvoke a process in the

receiver of the XM. nessage to handle the Meta i
cib oaresito bedeatieed that iMetrdodiamentsafithis énvsatien e nidseage received from

encoded, or coded in another for ...as .specified b
e PR £k D pan Eomphses BTG Al BERRER GIT A freSShee (see
efRody nents of this invention the nmessage received

fromthe non-1P entity 26 can conprise, as an exanpl e,
a Noki a-Eri csson OTA nessage (see above). Further, the

2Pt RAMJr Besest mgsereeg Saa Jolber YURDRL e e, and the
“%%ﬁ? : i ' Lyt se of the
e od?%tg%({dsm%? %? ﬁ? g?ef’%]’%gm’??gﬁ%an p?lgg\%lg%é; si gni fi cant

cost savings through the re-use of software
conponents. For_ each network

It can be appreciated that the use of the embodiments of this invention can provide

significant cost savings through the re-use of software components. For each network
there are typically thousands of devices, and instead of re-writing the code for existing
functions, developers may instead focus on advanced services and functions, and the
carriers may then provision these advanced functions and services to the mobile users

using a common integrated provisioning mechanism, as described herein.

The foregoing description has provided by way of exemplary and non-limiting examples
a full and informative description of the best method and apparatus presently
contemplated by the inventors for carrying out the invention. However, various
modifications and adaptations may become apparent to those skilled in the relevant arts in
view of the foregoing description, when read in conjunction with the accompanying
drawings and the appended claims. As but some examples, the use of other similar or

equivalent message formats, content representations and the like may be attempted by



there are typically thousands of devices, and instead
of re-witing the code for existing functions,
waelewelaper s may i nstead focus on advanced ser vPCEBB2a61d01528

functions, and the carrierd2nmay then provision these
advanced functions and services to the nobile users

' qﬁqu { ntegrated provisioning nmechanism as
g%é%%%ggg eré?%. The foregoi ng description has
provi ded by way of exenplary and non-limting exanples

a full and inpfornmative descr.ipti of the best .nethod .. .
Hieveysp eAlhsieh 2l auitar o Easrtionp 9 e frephings el this/BFRI5Pa will sill
f Carr Vi hnyent i : vari ous
BlTREL P b Sk BUERLL U EaRHESn, 00 o

5 those skilled in the relevant arts in view of the
f or egoi ng descriﬁtion, when read in conjunction wt

h
t Fertheemorepsanys efgherfeatmrongs thernaciered eppedimsnts of tiyigvention may be
but L h S .

o B ABAERAG S Al o BUTHABEs O ey e foregoine

aa&cﬁfgtgod dnealdmY cdasidatcl enpicesly yishat e okink lpgidciples) tbechings and
art. wever, all such and sim |l ar nodifications of

t erebedimenhis o this inventien, apdpetin simitetipn thereaf] fal |l within
the s.cope of the enbodinents of this invention.
Furthernore, sone of the features of the preferred
enbodi ments of this invention may be used to advant age
wi t hout the corresponding use of other features. As
such, the foregoing description should be considered
as nerely illustrative of the principles, teachings
and enbodi ments of this invention, and not in
limtation thereof.CLAIMS What is clainmed is: 1. A

met hod to acconmodate a non-I1P Over-the-Air (OTA)

prot ocol using an end-to-end |IP protocol, conprising:
receiving a nmessage froma non-I1P entity; using nmarkup
| anguage for nessage and content representation, where
in a message non-1P protocol content is identified
using an 'Meta' elenent, where the Meta el enent

descri bes the content type as 'non-1P protocol nanel;
and



sending the nessage wth the "Meta" elenent. 2. A
nmethod as in claiml1, where using markup | anguage

W@ ovpi3es encapsul ating received content in aPCTEB2Ref001528
| anguage nessage by using tihe Meta el enent. 3. A net hod
as in claim1, where the nessage received fromthe
non-1P entity conprises andix®g3 nessage, including
di fferent versions of the 1S-683 protocol. 4. A nethod
as in claiml, where the markup | anguage nessage
i ncl udes,  addjtional information for the processing of
Wehat 1g e\8B%t ISconpri sed of at |east one of a UR and
one or nore commands, where at | east one command
i nvokes a process in the receiver of the markup ‘
l1apgHaEed s sagmotiste haoaHR Ovbsthvkiia (QBA) prtocobustug an end-to-end
method as in claiml, where Meta data is encoded by a
fIBpmetocelpesnpriseE:by a format el enment. 6. A nethod as
inclaim5, where the format is base 64 (b64) encoded
7.A nmethod as in claiml1l, where the nessage received
T QAihB 8 ABadeRi @i h nbi- B8Ry} sesa Noki a- Eri csson
OTAnesSage. 8. The nethod of claim 1, where the markup
| anguage nessage conprises a SyncM.DM nessage. 9. The

met hod of claim 1, where the markup. lan

1A B IR R S e P TR tn, WRERTH 5 message
%onmgﬂ&o%of@fnlféf@ id a8 HRE QsRIpinORRka' REMIt, SaRrathd BRHE clement
I-OTA- nmessage. 11. A network node operable to

atescritres dizt @ndent type laP 'nOndP protecodinameOTy pr ot ocol usi ng

an end-to-end | P protocol, conprising a receiver to

recei ve a nessage that contains non-I1P protocol

g%g&igg&h@ﬁgssa%%%a%@%tgpaeﬂﬂeh@ wi th markup | anguage

ssage and content representation to encapsul ate
in a markup | anguage nessage the non-I|P protocol

f Zg 2}& ;gétkltgtg %}s 51:1] z‘rl?igge , :f!gl;elgg gléltng ﬁ@%gjt)] ?Qﬁguggge E:oen%Srlié/eg rengaf1psulating

received content in an markup language message by using the Meta element.

3. A method as in claim 1, where the message received from the non-IP entity comprises

an IS-683 message, including different versions of the IS-683 protocol.

4. A method as in claim 1, where the markup language message includes additional
information for the processing of Meta content comprised of at least one of a URI and
one or more commands, where at least one command invokes a process in the receiver of

the markup language message to handle the Meta content.

5. A method as in claim 1, where Meta data is encoded by a format specified by a format

element.
6. A method as in claim 5, where the format is base 64 (b64) encoded

7. A method as in claim 1, where the message received from the non-IP entity comprises



using an 'Meta' el ement, where the Meta el enent
descri bes the Meta content type as 'non-1P protocol
wmaowe/0302and further conprising a transmtter tRCT/IB2005/001528

transmt the markup | anguagé nessage containing the
non-| P protocol content towards a recipient and via a
%N%kﬁ- QSO mddace™ NEtwork node as in claimll,

ere the recei verg nessage conprises an | S-683
protocol nessage. 13. A network node as in claiml1l1,

where the markup | anguage ssage conprises additignal
| ematheshocin o HIETS T HEEER LHU SR TREALREPRDRRH £ SHRCML DM

14, Sd?%@etwork node as in claim13, where the

addrtronal i nformation conprises a URI. 15. A network

node as in claim13, where the additional information

corflpri ses at | east one command to i nvoke a process in

t Pel heanethodef daim hsvhese theprariaind argyasemsssagecampiisshan @MA DM
the Meta content.16. A network node as in claim

1T5Hit€¥e the Meta content is base 64 (b64) encoded.

17. A network node as in claim1ll, where an encodi ng of

the Meta content is specifiedby a 'Format' el enent

t hatA goethed evén glaim lohelser markupplangiege Perosal compaises a 3GPP2

ﬁﬁ@gﬁ work node as in claim11l, where the received
dgﬁttrﬂ?ﬁ??ge%s a Noki a- Ericsson OTA nessage. 19. A

network node as in claim11l, where the markup | anguage

message conprises a SyncM. DM nessage. 20. A network
nbtleA astwark modé npetdble Whescontnheslatez oI Svgrithgedin€ed Ag erotocol

coggri sesd a DM rr(i\’soi)sa e..21. A net¥vork .node as | t contains

cPeipAnqnd- ARSIk TP IPHAGE AgE R IR VL DTS L et

3GHi é@(ﬁo%n@ﬁ Wllsmg%sor%p@ﬁ%lel WitlefafkuBlanguage for message and

conprising a non-1P client and a receiver to receive a

mestdtert ré@egntation eswagpeladiat nokumianguage nwssagp the non-IP protocol

i : Y

pgc?ntgrﬁ%at %/i%gnthkl]e% ’cc’?\I a rpot(eg‘;lr )rege?\petr %? &enn?aiﬁgpgleanguage message as such
using an 'Meta' element, where the Meta element describes the Meta content type as
'non-IP protocol name', and further comprising a transmitter to transmit the markup
language message containing the non-IP protocol content towards a recipient and via a

wireless network.

12. A network node as in claim 11, where the received message comprises an IS-683

protocol message.

13. A network node as in claim 11, where the markup language message comprises

additional information related to processing of the Meta content.
14. A network node as in claim 13, where the additional information comprises a URL
15. A network node as in claim 13, where the additional information comprises at least

one command to invoke a process in the receiver of the markup language message to

handle ‘the Meta content.



using an end-to-end I P protocol and a processor
operable wth markup | anguage for nessage and content

WO ere3ent ati on to extract the non-1P based coPCEIB2005/001528

nmessage fronthe recei ved mafkup | anguage nessage hi
response to a presence of an markup | anguage ' Meta'
el ement that describes the Meta content type as
"non-1P protocol nane'. 23. A nobile station as in
clGiameRprkamuliefas i Heim ¢ hrwltdrs thegMetatcoatesinis baser64dbas) ewoded.
to the processor to transmt an markup | anguage
nmessage containing a non-IP protocol content response
r i1gi - :

CEh AR IBUEE A8, 80D n Shedaf MNP pecifid by
VWh'EbenABdlempritab@$8@Pribs partrdffties matkepakigaagomelisagect t he
extracted non-1P based content nessage to the non-IP
client, and where the non-1P protocol content response

sage, i s, orikginat ad. t - i . . :
ot st e A e Y1 B U ke Bt opfhories a Nokia-
PE@¢s8600TRORESAEe. MTeSSage conprises an | S-683 protocol
nessage. 26. A nobile station as in claim22, where
the mar kup | anguage nessage conprises additiona

informati on rel ated.t.o processj,ng of t Met a caonte .
1P U TR abs & R SR it RSl a8 Whaprises a
aGkH MIODRK nieBda@emat i on conprises a URI. 28. A nobile
station as in claim?26, where the additional

information conprises at | east one conmand to i nvoke a
process to handl e the ta.content..29. A nobile .
D3R Bl ARSI TIURES i dbilst P B pespase spgprises a
Sﬁl\&@%n’fé@ ed. 30. A nobile station as in claim 22,

ere an encodi ng of the Meta content is specified by
a 'Format' el enent that conprises part of the markup

| anguage ssage. .31 . A nobile statjon as in claim?22, .
WD SEREOTRGROE B9 iR GBI SUtieh oA SL A EOAE8 P PSBecoprises o
b %Tgﬁpﬂnggﬁ%eryessage. 32. A nobile station as in

cl aim 22, eret mar kup | anguage nessage conpri ses

a SyncM. DM nessage. 33. A nobile station as in claim

22, where the, markup |l angua ssage, co I ses an,
23. A mobile station, comgrising 91 no%?[PnSient gnd a rerzzglrver to receive a markup
language message that contains a non-IP protocol Over-the-Air (OTA) content message
using an end-to-end IP protocol and a processor operable with markup language for
message and content representation to extract the non-IP based content message from the
received markup language message in response to a presence of an markup language

"Meta' element that describes the Meta content type as 'non-IP protocol name'.

23. A mobile station as in claim 22, and further comprising a transmitter coupled to the
processor to transmit an markup language message containing a non-IP protocol content

response message towards an originator of the non-IP protocol content message.

24. A mobile station as in claim 23, where said processor is further operable to direct the
extracted non-IP based content message to the non-IP client, and where the non-IP

protocol content response message is originated by the non-IP client.



OVA DM nessage. 34. A nobile station as in claim?22,
where a mar kup | anguage protocol conprises a 3GPP2

wo @hswBIbnessage. 35. A conputer readabl e dat aPpGr/B28¢f#001528
medi um storing conmputer prdgraminstructions for
causi ng a conputer that conprises part of a network
node to accommodate a non-1P Over-the-Air
(OTA) protocol using an end-to-end | P protocol by
P25 f AT MoBle QREDA ARSQhInd Q0L wheRI R ﬁfﬁﬁﬁa?ﬁ)tbdb&ltcontent message
contai ns non-1P protocol content; encapsulating in a
neokpyses an §¥-a82 protawhgessage non- | P prot ocol cont ent
that is identified to a potential receiver of the
mar kup | anguage nessage as such using an markup
| 8p19 il n &8 B 2WREK 184 Inessage comprises
dgg'cgﬁgggle{\%%ﬁ)ﬁbat%aﬁcont e2nt’ ty%%ﬁiaégmh%gﬁ- I F@g?é;t 0co P
nadditionad iefotmaivanelbted ng ptdcessomgy Kfithe Metgemdat.nressage
contai ning the non-1P protocol content towards a
reci pient. 36. A conputer readable data storage nedi um

SHorA ?{Q)b‘flg %k:ﬁn? hs B PAEAB, Wistd t}'i@ Eﬁcﬁﬂgmfl HeofRHRInPnrises a URL
conmputer that conprises part of a nobile station
having a non-1P client to perform operations of

ngi‘lp \pgogyglgg@ggqu 5%3%%?%;@@%&?@%%? tg}fgr?q%gi‘ggéggﬁses at least
ﬁgf}]@ ?cgﬁlgxaﬁ&] 'ﬁl%lferh rbées? 'E(Pflﬁ‘ﬁl?é the M B¥AtEACt i ng the

ased ‘conte nessage from the recelved markup
| anguage nessage in response to a presence of a markup
| anguage 'Meta' el ement that describes the Meta
c 2t Amotilpstatian as worainF23 veiese e Metasontentzs base &riBpregncoded.
readabl e data storage nediumas in claim36, and
further conprising an operation of transmtting a

M8 KA Pad ARGHEEE aSBSEABET; fHedd 41 Aigoding of dRMeth@bsent is specified
non-1 P protocol content response nessage towards an

oby gi'Tfratet eleinenhdaieomnrideppart ot b newkurlansiags sregeage3s.
A conputer readable data storage nediumas in claim
37, further conprising an operation of directing the

e|>3_t1.f %hﬁﬂiﬁl@ QitrtioR LRaBedlafiR e Rihai® S5 86n 1P pr&t®cslofonkdit message
client,

comprises a Nokia-Ericsson OTA message.

32. A mobile station as in claim 22, where the markup language message comprises a

SyncML DM message.

33. A mobile station as in claim 22, where the markup language message comprises an

OMA DM message.

34. A mobile station as in claim 22, where a markup language protocol comprises a

3GPP2 IOTA-DM message.

35. A computer readable data storage medium storing computer program instructions for
causing a computer that comprises part of a network node to accommodate a non-IP

Over-the-Air (OTA) protocol using an end-to-end IP protocol by performing operations



where the non-1P protocol content response nessage is
originated by the non-1P client. 39. A network node

wopmwsabi2el t o accommodate a non-1 P Over-the- Al r PCTABRP05/001528

protocol using an end-to-end |P protocol, conprising

recei ver neans for receiving a nessage that contains

nQn- | P. I . | LV

R P8BSO i 8L G EDIE S M a
flahguBs sRERzNE noa P prdtodot poesetthattis identified to a potential receiver of
encapsul ating in a markup | anguage nessage the non-1P

phe mselolp leegveepmessaae 25 $ich yaing e Magkupdangysge ditp glement, where

receiver .of th Kk I ' ' .

8 i P B BB P RCHS BB BRgtSl Al and
k- £1RAing 986 RS U ReSABE RBhtaliMEL t1RS nomA pkdlocol content
protocol "nane', and further conprising transmtter

newagisaoepipedt.0o sai d dat aprocessor neans

fortransmtting the markup | anguage nmessage contai ni ng

the non-EP protocol content towards a recipient and

Vi@ 3. iR G SR pE 4R storagtIneduf §OMRE KoMBHRT A et fk@idHons f

39, %oer% trhe Fece:é’\@gd argeéss%ge corrprgi (s)eg aaﬁ{i%g 683 s

peankingel comgmsaghat ebinpridenpanivof k mahdle staionrhaying ama@e [P client to

where the nmprkup | anguage ssage conprises di t] onal

P BITR SR (A TRCPIBE fr RS RS ivesoRh {0 Coptaliy & nonIP

gé’gtd%opétv -{hlé?ﬁﬁ’ SQTQZ Jofteft ﬁiegﬁagé- usitB 8hmeerdd¥8-end IP protocol; and
Itronal 1nformation conprisesS at Feast one of a URI

agdrarting e abn-0P based bortest niassdgn fioketharepeivedaarkiip lanbeage message

recei ver of the markup | anguage nessage to handl e the
BUISSROD# Brf DroEos af FrEHal 1Ha3Uage VIR ARG 1o OpsHibFhe Meta
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38. A computer readable data storage medium as in claim 37, further comprising an
operation of directing the extracted non-IP based content message to the non-IP client,

where the non-IP protocol content response message is originated by the non-IP client.

39. A network node operable to accommodate a non-IP Over-the-Air (OTA) protocol
using an end-to-end IP protocol, comprising receiver means for receiving a message that
contains non-IP protocol content, said receiver means coupled to data processdr means
operable with markup language for message and content representation for encapsulating
iﬁ a markup language message the non-IP protocol content that is identified to a potential
receiver of the markup language message as such using a markup language Meta'
element, where the Meta element describes the Meta content type as 'non-IP protocol

name', and further comprising transmitter means coupled to said data processor means for
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protocol message.

41. A network node as in claim 39, where the markup language message comprises

additional information related to processing of the Meta content.

42. A network node as in claim 41, where the additional information comprises at least
one of a URI and at least one command to invoke a process in the receiver of the markup

language message to handle the Meta content.

43. A method for accommodating a non-IP Over-the-Air (OTA) protocol using an
end-to-end IP protocol, comprising:

a step for receiving a message from a non-IP entity;

a step for using markup language for message and content representation, where in a
message non-IP protocol content is identified using an 'Meta' element, where the Meta
element describes the content type as 'non-IP protocol name'; and

a step for sending the message with the “Meta” element.

44. A method as in claim 43, where the step for receiving the message receives an IS-683

protocol message.

45. A method as in claim 43, where the step for using markup language comprises using

additional information from the message related to processing of the Meta content.

46. A method as in claim 45, where using the additional information comprises using at
least one of a URI and at least one command to invoke a process in the receiver of the

markup language message to handle the Meta content.



