WO 03/ 090486 PCT/US03/12194 1 SMS Format Mapping for Different Cellul ar
Systens BACKGROUND OF THE INVENTION I. Field of the Invention [0001] The
present iwWoeadw@ss generally relates to w rel ess comuni caPCanso3/Mipe
specifically, the present invention relates to a nethod of and apparat us
for providing short nessage services in different cellular conmunications
systens. |1. Description of the Related Art [0002] Code division nultiple
access (CDMA) nodul ation is but one of séveral techni ques for facilitating
comuni cations in which a |arge nunber of systemusers are present.

Al t hough ot her techniques, such as tinme division nmultiple access (TDWA),
frequency divi si on nul $MpIFermatctdagpingfovlifferentCelluldraSystems em f or nobi | e
comuni cations (GSM and AM nodul ati on schenes such as anplitude conpanded
singl e si deband (ACSSB) are al so avail able, CDVA has significant advantages
over these other nodul ation techni ques. The use of CDMA techniques in a
mul tiple access comrmunication systemis disclosed in U S Pat. No

4,901, 307, entitled " SpreaBAGKREROUNDMFFBEINAIENEEONy muni cati on Syst em

Using Satel]ite errestrial  Repeaters”, assigned to the present
assi gnee, the digcell%%fjﬁs%ﬂm 'ch is incor porated herein by reference.

[ 0003] [obou]U. S. Pghe pNesedt BOEnBEY gandiblly irplates afoC aaiglese Coningiitcationg e sklorded
in which a I|arge nunber of nobile tel ephone system users, each having a
t r anscei verspeeibisaiini tha peeserthinyepfipnsiglaies tor & methpdyplbprd apparaps &t proxidinggse

stations (a0 HARNE 8568 dRSE bR Bhica Sl syBbiies)  Usi g code

di vision nu cess spread spectrum co nication signals. In
usi ng CDVA communi cations, the frequency spectrumcan be reused multiple

times thus permiting an increase . in systemuser capacity. The use of CDVA
t echni ques esuli)§scf7ﬂnﬁnr‘?ﬁ@wlﬁ%ﬁ‘i‘i€|‘4’§pectraI efficiency than can be

achi evegoyusi ng ebierqifikibhi RLRIPAS GE&Ss L @BIMIAYURSdulblOP4s Bt GRNYENEVGaR!

cellular tel ephone systens the available frequency band is divided into

channel s t yiptlvagues f0facHitating deamuwiicktionsvin vdichremlaoge Fwvhires f sgstéro mpsers are
present. Although other techniques, such as time division multiple access (TDMA),
frequency division multiple access (FDMA), the global system for mobile
communications (GSM) and AM modulation schemes such as amplitude companded
single sideband (ACSSB) are also available, CDMA has significant advantages over
these other modulation techniques. The use of CDMA techniques in a multiple access
communication system is disclosed in U.S. Pat. No. 4,901,307, entitled "Spread
Spectrum Multiple Access Communication System Using Satellite Or Terrestrial
Repeaters", assigned to the present assignee, the disclosure of which is incorporated
herein by reference.

[0003] In U.S. Pat. No 4,901,307 a multiple access technique is described in which a
large number of mobile telephone system users, each having a transceiver, communicate
through satellite repeaters or terrestrial base stations (also known as cell base stations, or
cell-sites) using code division multiple access (CDMA) spread spectrum
communication signals. In using CDMA communications, the fréquency spectrum can
be reused multiple times thus permitting an increase in system user capacity. The use of
CDMA techniques results in a much higher spectral efficiency than can be achieved
using other multiple access techniques.

[0004] In conventional cellular telephone systems the available frequency band is
divided into channels typically 30 KHz in bandwidth while analog FM modulation

techniques are used. The system service area is divided geographically into cells of



techni ques are used. The system service area is divided geographically into
cells of WO 03/090486 PCT/US03/12194 2 varying size. The avail able
frequencywolanmeBe are divided into sets with each set u®galusy3/cam ai ni ng
an equal nunber of channels. The frequency sets are assigned to cells in
such a way as to mnimze the possibility of co-channel interference. For
exanpl e, consider a systemin which the%e are seven frequency sets and the
cells are equal size hexagons. A frequeficy set used in one cell will not
be used in the six nearest or surrounding nei ghbors of that cell.

Fur t her nor : e NCY..: ; i : L4 t | ve
noxt  mear esPHOE giss rRLRAREE HEnRRE Ehinol, e FRRCATES i A S ¢
present ed hyualbwermesihingfantdgealmuinitee oftlanner Thetfoeqencedets areassigred thyells base
station from anot her cellul ar system One c | jcating factor in such
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di ssim | ar coﬁsia&a&&f{téﬁtih%i 8ler&¥RM%RYE fr@%\eﬁ@?@&m%ﬁ'tﬁé BENSHE BIR e |
often operate at different %requenm es, and may naintain different |evels
of base st dtexegonsutipditeqpeneyr seprused limtone stetlewijt mot barushdrip thdjsic eparegiedd ul ar

systens may requi.re differe me [ strugctures even for simlar, types
of mess agess.urrf’gb‘%}ﬁf n?’@ﬁ“{’%rﬁg 3L f:g]f' %ﬂg%ﬁoé?’%ﬁﬁ Fr@'\ﬁngy ARdage ﬁ%@ W@) a6t l?e
nmechani sm fi@ed & &RftlveRBNERH fearesthggtborSof thitekeRf ore, a problemin handi ng
off a call using the air interface froma CDVA network to a GSM net wor K.

Furt hdPosi e, GSM awerhehfficolisiteationdn prssenied By rwveaeauelethe mprbilesigtiopano a
mechani sns cannot tr.ansfer e i i i .
Encryption i ngﬂﬁeldsb%?%? Seersté%%ongﬁ%rﬁ aflﬁtggﬂe‘%@?‘%/a%g y%%mlcﬁw&)%%@ﬁ?{}%% I n

anot her exadiiph Cintdriwté@n’ Barfiofs @DthaMbeeidhdbrihf esltulinSsystent ofied asndissimiirani sm
for handing SM5 and SMSC i nformation using the air interface from% CE%IhVA
e

neL vvlor k t Fharactsmsties isr iexamples adiacenireiulan sypempadll Qften epealgiat rdi
ile, th [ . .
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nmessage. nformat1 on cannot “be“trans red
because t hestighih. Fethanadjasent aclhdar systeanshay reghee diff aentagessagidg tsoudtared] e
GSM SMSC addr e ormatiQ Moreover, standard CDVA SMS nessage formats

s i nf )
(1S-637) caﬁYﬁB%OIb%mH%B’P%%Oth}?eséa%etsandar d GSM network, because GSM
mechanpgggs CcannofioldxaRie thd {LcARITIMGHNILM KR MPARE HanRhARAar@ft handoff.

There is, therefore, a problem in handing off a call using the air interface from a CDMA

network to a GSM network. Furthermore, GSM authentication cannot be done because
the CDMA 2000 mechanisms cannot transfer the data required to do GSM
authentication. Encryption in GSM is different than the encryption in CDMA 2000.

[0007] In another example, there is a problem in that there is currently no mechanism
for handing SMS and SMSC information using the air interface from a CDMA network
to a GSM network. That is, when an SMS message is sent from the mobile, the network
needs to know the SMSC address to send the SMS message. Similarly, standard GSM
SMSC information cannot be transferred because the CDMA mechanisms cannot
transfer the data required to handle GSM SMSC address information. Moreover,
standard CDMA SMS message formats (IS-637) cannot be handled by a standard GSM
network, because GSM mechanisms cannot transfer the data required to handle standard
CDMA SMS messaging.

[0008] One way of dealing with this problem would be to modify GSM to enable it to
effect handoff to a non-GSM system, e.g. a CDMA system. Another way of dealing
with this problem is to modify CDMA to handle traditional SMSC messaging.
However, both CDMA and GSM are well established systems, relatively speaking, and



CDVMA SMS nessagi ng. [0008] One way of dealing with this problemwould be to
nodify GSMto enable it to effect handoff to a non-GSM system e.g. a CDVA
system Anotobesossmy of dealing wth this problemis to mpdirfusoZDNM t O
handl e traditional SMSC nessagi ng. However, both CDVA and GSM are wel |
established systens, relatively speaking, and WO 03/090486 PCT/ US03/ 12194

3 operators and equi pnent providers are gel uctant to nake expensive

nodi fications to exi sti ng equi prent in drder to accommmodate a nei ghbouring
i nconpati bl e system new nessages are added to the air interface in
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support these new Ies exi sting IS 1S
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provi der. SUVWWARY OF THE | NVENT] ON [0009] . The inven ddr es th
above- di scUSTeHPHEHt Aifs? ddedde dhe piy 1%15@@?\?! HetWapPK, of %?Hﬁ’g%éﬂ@éls Onﬁ’r om a
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service cen 'S av from t I'M car froma previously

recei ved SNﬁr@w&ethunlgr tlmmamdemmlﬂe foronthehgerspeetive ohehe GB@ondat of the s
used by the GSM IVBC tQ.route the nessage to the appropriate SMSC. [0011]
There is, HERERRPEOYISH emin that there is currently no mechani sm for
handi ng SM5 and SMSC nessaging using the air interface froma CDVA network
to a GSM network. GSM SMSC nessagi ng cannot be done because the CDVA
mechani sms  cannot transfer the data required to handl e GSM SM5C nessagi ng.

Simlarly, standard CDVA S cannot be handl ed by
a standard GSM net wor Kk, W@Oﬁﬁmﬁgﬁﬁﬁ transfer the data
requi rggodjo handige ﬁ&&ﬁtﬂﬁiﬁd@@h&é thEMRDveRESuged Prodl&d.2] A solution to this
problemis to include SM5C addressing and appropriate translation of CDVA

SVS meld8HYi ng sulehe BAM nettorlcSIWS anassages pravt WioRka Mabile stadipy axe addkss sshis@
message in sﬁﬁﬁ{b%awls%é}‘lﬁg Pﬁ%’f ?ﬂ1 SIeHEL YE er thakihSie fidm 'ofe EirS%f't i Oent

to the GSMCoOre ne ori gl na nessage arrive ugh
the CDVA  card, from a previously received SMS message, or as an input from the user. The

SMSC address is used by the GSM MSC to route the message to the appropriate SMSC.

[0011] There is, however, a problem in that there is currently no mechanism for
handing SMS and SMSC messaging using the air interface from a CDMA network to a
GSM network. GSM SMSC messaging cannot be done because the CDMA mechanisms
cannot transfer the data required to handle GSM SMSC messaging. Similarly, standard
CDMA SMS message formats (IS-637) cannot be handled by a standard GSM network,
because GSM mechanisms cannot transfer the data required to handle standard CDMA
SMS messaging.

[0012] A solution to this problem is to include SMSC addressing and appropriate
translation of CDMA SMS messaging such that the GSM service network 140 receives
the SMSC message in a standard GSM format and structure. That is, it is transparent to
the GSM core network 120 that the original SMS message arrived through the CDMA
air interface and was modified by hybrid MSN 132. Similarly, a solution to the problem
further translates standard GSM SMSC messages into SMS messages as understood by
the CDMA air interface. As such, it is again transparent to the GSM core network 120
that the SMSC information is being converted into standard CDMA SMS messaging
and destined to a CDMA based mobile station.

[0013] According to one aspect of the invention there is provided a method of mapping

short message service (SMS) information from a first communications system to a



air interface and was nodified by hybrid MSN 132. Simlarly, a solution to
the problem further translates standard GSM SMSC nessages i nto SMS
nmessages WO ognoesst ood by the CDVA air interface. As suclrCTIUSod/s219gai n
transparent to the GSM core network 120 that the SMSC information i s being
converted into standard CDVA SM5 nessaging and destined to a CDVA based
nobi |l e station. [0013] According to one aspect of the invention there is
provi ded a net hod of mapping short mesé‘age service (SM5) information from
a first communications systemto a WO 03/090486 PCT/US03/12194 4
correspondi ng nes e in a.second, .di I T od
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by the second communi cation system and appendleﬁ% ddi tiopal inf or{mtl on,
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features of the invention are set forth with parti.cul @1\%} t he atggended
clai ns and embgétm?élﬁ thiet firsh #oRWAR GREMUAAHEES fYSIF™ K& b %‘e%?f's&e angf

consi der ation afc ffle: AbhANEAGASIAbhGda deatEimimon of an exempl ary

enbodi ment S Ion gl ve reference to the accoqr;asn yi ng
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FIG 1 ill trat h t t.at t
[0017] FI Gthe gspegfgﬁ‘ el Rt OB oV R RN tas ar Ep D T et ik B iR ST
toa GM3G gt@k?ﬁ ﬁ@xgﬁlg dePRit8laeEdriptioR df iaf eleiblvg Brabbdiidehtist that i ng

conver si on o sand SM5C nessage to a CDVA SM5 nessage; and

[ 0019] FI Gm\&nl;lsngwtahwth wiaegncaro SWRcapmPEVEE HBYEESi ng bet ween di f f erent
cel lular comuni cation systens. DETAILED DESCRI PTI ON OF AN EMBODI MENT OF
THE | NVENTI ON

BRIEF DESCRIPTION OF THE DRAWINGS

[0015] In the drawings:

[0016] FIG. 1 illustrates a schematic representation of a hybrid cellular system;

[0017] FIG. 2a is a flowchart illustrating conversion of a CDMA SMS message to a
GSM SMS and SMSC message;

[0018] FIG. 2b is a flowchart illustrating conversion of an GSM SMS sand SMSC

message to a CDMA SMS message; and
[0019] FIG. 3 is a block diagram SMS and SMSC messaging between different cellular

communication systems.

DETAILED DESCRIPTION OF AN EMBODIMENT OF THE INVENTION
[0020] FIG. 1 is a schematic illustration of an exemplary cellular telephone system 100.
The illustrated system may utilize any of various multiple access modulation techniques
for facilitating communications between a typically large number of system mobile
stations or mobile telephones, and the base stations. Such multiple access
communication system techniques include: time division multiple access (TDMA),
global system for mobile communications (GSM), General Packet Radio Service
(GPRS), High Speed Circuit Switched Data (iDEN), frequency division multiple access
(FDMA), code division multiple access (CDMA), TS code division multiple access



[0020] FIG 1 is a schematic illustration of an exenplary cellular

tel ephone system 100. The illustrated systemmy utilize any of various

mul ti pl e Womas4sodul ation techniques for facilitating cecwursoyaibons
between a typically |arge nunber of systemnobile stations or nobile

tel ephones, and the base stations. Such multiple access comunication
systemtechni ques include: tine division nultiple access (TDVA), gl obal
system for nobile comunications (GSM, Xeneral Packet Radi o Service
(GPRS), High Speed Circuit Switched Data (MEN), frequency division nmultiple

oo o RO et B0 B A PN R A e
frequency g&ﬁ@rﬁés%ﬁcma’ﬂlylﬂitﬁ‘d@é%ﬁa%mmgl@did%ﬁhm)dul ation schenes such as
anpl i tude conpanded singl e sideband. [0021], For purposes of illustration,

EI G le(lzé];cr i beafot merposemefillositations Figis 1 desgibes the SOMBINAICABANSTYSITTOAVA

ased system and .a M t I odyst t wo
comuni cat i°8 mgggngé%sa @%%\éﬁ%ﬁeg@%‘gﬁ %{&gﬁ ggﬂ?#gwaggﬁmﬁéurﬁi cgt ?fgﬁls@sl%st ens
di scussed aRaM8tool 0R22hnMaRbl eorshahicationkOdyseonesmidyt be eneplGBM GRES dethece,
having a subscriber identity nodule 106. Mbile station 108 exenplifies a
G"ESI\/{ CDMAZOSQMEX&'@QPS §§ﬁmsrféso&ss§ét?§€w-ber identity nodule 110. Mbile
stati ~may .2q i r K : i 3 he@NS
from E&Eé?t i onal &Eﬁ g{raa rr%%ql@%éggt ?gﬁgéb?es ng§1§%€ﬁf’ﬁ%@ge€%%gﬁ?dg
interface wilddtitp@hidtu@SOGNAVIEEIA iatibn ak8r excmplifies VESMETRVIAL0GH: device,

exenplifies a CDMA200Q1x devjce, i j.b Ld i .
O eainosm oSS o 138 MBHRY SefbEioh LA ey PR bR 12,
such as  mopi 4ol e 6’?@‘%}29&3?&6 pl’ﬁf)iéi?i'&@dioﬂ' gohltradftfongl TEM 60 QDN nawbilet her

W rel ess device ca W rel ess communi cati on of voice or data
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card that is operahle ipn a A | IV 005
reacting t&\’lgblg%aﬁaw 4821658@311%%%(@;@%%%?%%%%%? %r%%k gﬁgﬁé@é}e/l&glcdgq@gl ar
systens. Syghafe €BM SIM card 108 integrated with a CDMAl x handset is

di scussed in U S. Provisional Patent |ication No. 60/350,829 i
Januar[9oz3y, Mobile stations 104, 108 and léggre wireless communica‘gi’on ’devzlce’s, fSlll.ClhegS

mobile telephone, a personal digital assistant, computer or other wireless device capable

of wireless communication of voice or data information. The SIM cards 106, 110, and
114 may be a standard GSM SIM card that is operable in a CDMA 1x handset, capable
of receiving and reacting to signals from base stations within both CDMA and GSM
cellular systems. Such a GSM SIM card 108 integrated with a CDMAI1x handset is
discussed in U.S. Provisional Patent Application No. 60/350,829, filed January 17,
2002, and U.S. Provisional Patent Application No. 60/354,086, filed February 1, 2002,
both converted to U.S. Patent Application No. 10,076,831, filed February 14, 2002,
assigned to the same assignee as the present application, and is specifically enclosed by
reference herein. The SIM cards 106, 110, and 114 may also be a specialized SIM card
configured to operate in more than one wireless communication system.

[0024] Mobile station 104 is communicably coupled with radio access network (RAN)
116. In an embodiment, RAN 116 is a standard GSM or GSM/GPRS RAN, comprising
standard GSM based base transceiver sub-system(s) (BTS) and a standard GSM base
station controller (BSC) (not shown).

[0025] Mobile stations 108 and 112 are communicably coupled with radio access
network (RAN) 120. Mobile station 108 may be communicably coupled with both
RAN 116 and RAN 120. In an embodiment, RAN 120 is a CDMAIx RAN as described



2002, and U.S. Provisional Patent Application No. 60/354,086, filed
February 1, 2002, both converted to U S. Patent Application No.

10, 076, 83 oBiopwss February 14, 2002, assigned to the sanmPCagsogynaes as t he
present application, and is specifically enclosed by reference herein. The
SIM cards 106, 110, and 114 nmay al so be a specialized SIMcard configured
to operate in nore than one wrel ess com%mi cation system [0024] Mobile
station 104 is comruni cably coupled with Tadi o access network (RAN) 116.
In an enbodi nent, RAN 116 is a standard GSM or GSM GPRS RAN, conpri sing
standard GSM, baged Bas@nil PRBREIAYBlicaidA- R¥S %P?gg?]sﬁsgigéd FdeApet Fdapeh, CSM

base station controller (BSC) (not shown). Il e stations 108 'and
112 are comeonvartedity ES.Ustend ApplibatiendNo. HIFGESS56, fidgdiGabicudriRAN) 20 asshdisil| e
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filed Decenber 14, 2001, converted to U S. Patent Apg)l i cation No.
10/ 077, 556, stapflad FebtAdkpsedibpse 2005cei ves shbptiemtsy (BAS) sade stendagh 6DMA-t he

present apphicatii d idAcally enclosed by reference herein. RAN
120 is a Stgh%§r3&9%gﬂﬁ§b%g§rgﬁgm)g€% WRAN, conprising standard
CDVA- bgxed] base tGSNISRANVETS suboupkst o YSNIBINBSCASESH Bi4andar sh BDMferfdeased

base station _controller (BS%Qénot shown) . [0026] GSM RAN 116 is coupled to
a GSM SVEC/ $&8N The A3SMIVISEAS BON 2dris gewpled pga GAM seHvhBEEEHBEEN 322 85ing

coupled to ' ' : Lhg MAP, |SUP, and GIP

i nterfaces %‘?’gd}sg{pdtgg gﬂ@[@% éségﬁl/%%ﬁgﬁﬁ%o is coupled to a GSM x nobile
swi t ch{0§7hode (NMBENYIALRAN 120 és caupdddateda GEM BS4nabilt emfivhidgniodt MSN)LBR, MSN
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expected in formats and structures in one cellular communication systems to formats

and structures in a second cellular communication system. For example, if one
communication system is a GSM system, and the second communication system is a
CDMA2000-1x system, hybrid MSM 132 maps messages from formats and structures
| known in the GSM system to that known in a CDMA1x system, and vice-versa.

[0028] In a GSM network, SMS messages sent from a mobile station are addressed to a
destination SMS service center. This service center is available from the GSM SIM
. card, from a previously received SMS message, or as an input from the user. The
SMSC address is used by the GSM MSC to route the message to the appropriate SMSC.
[0029] There is, however, a problem in that there is currently no mechanism for
handing SMS and SMSC messaging using the air interface from a CDMA network to a
GSM network. GSM SMSC messaging cannot be done because the CDMA mechanisms
cannot transfer the data required to handle GSM SMSC messaging. Similarly, standard
CDMA SMS message formats (IS-637) cannot be handled by a standard GSM network,
because GSM mechanisms cannot transfer the data required to handle standard CDMA

SMS messaging.
[0030] For example, when a mobile originated SMS message is sent from a mobile

station to the infrastructure network, the network needs to know which SMSC to send



comuni cation systemis a GSM system and the second communi cation system
is a CDVA2000-1x system hybrid MSM 132 maps nessages from formats and
struct ur e§0 okooasé i n t he GSM systemto that known in a CDWBTRSSysiiedm and
vice-versa. [0028] In a GSM network, SMS nessages sent froma nobile
station are addressed to a destination SVS5 service center. This service
center is available fromthe GSM SI M car,fl, froma previously received SMS
nmessage, or as an input fromthe user. The SMSC address is used by the GSM
MSC to route the nmessage to the appropriate SMSC. [0029] There is, however,
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nmessagi ng using the air interface froma CDVA network to a GSM network.
GSM SMBC neseasspgeg theansivorbaceiisnte beevadbke SMRC coiashte vdnidls e adamowdddge

t fer th i handl e. GSM SVSC i imlarly,
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handl e standard CDMA SMS nessagi ng. [0030] For exanple, when a nobile
ori gi nat ed S\Eh#HeEgdncludesbgtSNISEraddrassin SMS messagem Therefoze,ithe MSE di6t ur e

network, th I"W ' nd WO 03/090486

PCT/ US03/ 12 ‘%ﬁ tfgé&@ggr%%g%g% @Wgr? Y, S\%aed'r?]l%s%e nobi | e station sends
an SMVS[@Bknow ed@enewramssages ort sy fuzinatrdte Bédedso te dinavertlee iSMppoadtidagls t o
whi ch the acknowl edge should be forwarded. This information i S present in
the GSM SI MREPANAUE SatioRe g modiicatioRiamustive Tade tp SRRROTBESS MR BESEETDVA
20001x SM5 frafgtehgdldgamet provide a nmechanismto include the SMSC address
in SM5 nessages. Therefore, the MSC 116 nust nodify the SM5 nessages to

i ncl ud®0BRhle SMSCAadeluties .to[ B33 ptobldm rigvo nesledg SMSE xidvestiag naids apprepiatel ed

to the air interface i t of dual - d ile stations, then .
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addressing and appropriate translation of nmessagi ng su
GSM ser vi cethedghih ¢ore aotwask di20dhat theeriSBCS MiSsmesyegd arriaed thanughr theGINMAr nat

and structu b 'int&qgt}e and ’wz{stm(')cﬁfiéé g}r) ﬁ%rﬁ(? IQ/ESI\} P32, Similarly, a solution to the problem

further translates standard GSM SMSC messages into SMS messages as understood by
the CDMA air interface. As such, it is again transparent to the GSM core network 120
that the SMSC information is being converted into standard CDMA SMS messaging
and destined to a CDMA based mobile station.

[0033] Fig. 2a illustrates the process 200 undergone to convert CDMA SMS messaging
to GSM SMSC messaging. A CDMA SMS messaging is received 204, by the MSN'
132 from a mobile station. The CDMA SMS information is then mapped 208 into a
format recognized by GSM systems, that is, GSM SMS information. This may be
insufficient, however, as GSM systems may require an additional SMSC address field.
Thus, the additional SMSC address is appended 212 by the MSN 132. Then, the
mapped GSM SMS information, with the additional SMSC address information (as
necessary), and is transmitted 216.

[0034] In embedding the SMSC address into an SMS address field, the SMSC address
is preserved and transparently extended. Accordingly, CDMA base stations may
transparently route SMS messages without requiring any modifications. Further, the
presence or absence of the SMSC address allows the mobile station 104 and the MSC

116 to determine from where the message originated.



the GSM core network 120 that the original SM5 nmessage arrived through the
CDMA air interface and was nodified by hybrid MSN 132. Simlarly, a

sol uti on wo oBlogn4ps obl em further translates standard GSM S8EBOTSi®sdages into
SM5 nessages as understood by the CDVA air interface. As such, it is again
transparent to the GSM core network 120 that the SMSC information i s being
converted into standard CDMA SMS nessagin and destined to a CDVA based
nobile station. [0033] Fig. 2a illustrat t he process 200 undergone to
convert CDVMA SMS nessaging to GSM SMSC nessagi ng. A CDVA SMS nessaging i s

receiv 04, bygth I ' .
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address fi ek, afidicoBVSSEMSd raddsess iis gorippedr 262 affibert, r thasmappatt ICDM¥ SMBd.

Accordi ngly, .CDVA base statigng may transparently route SMS nessages
wi t hout r eqiRfPiORR}ICRAY U #ed20%-ons. Further, the presence or absence of

the S dr ess \adiRWSri diRge NS EmedsaddsOfcihé (RO debliRitiMPaddieh that is th
ot e masBfldl o mﬁgﬂéﬁmélﬁggsage or giﬁénast ed. WD 03/ 000486 PCI/ US03/ 12164 8

[ 0035] Fi g. addressl ofuthe reatitysta Wwhichrthe $3S 258sagade diresied.t dheodesinatioGSMISNEC

messagi ng t.o SMS nessagi.ng i nfar i.on. i s receimed 254, The
GSM SMBC PR ﬁu$‘§e‘itﬁ‘gﬁ“ﬁhﬁ‘6%§¥%§ﬁets8 Eifm Qe SEEMS oS s 1 <
excessive, BewpyRints 360, COME SVISt @BFagiag ROMpoREHH tompRSesSMVphiaameraaentifice! d.
Thus, the additional SMSC address is stripped 262. Then, the mapped CDVA

SMB i nf or méieldo04, 9 parameter tlenath Jsbl 3PS 0@6PrigippineobeinAbetaddras perdieRges
(1ol e e sLRLAMRCA gk 0, a0 ess of Lhe entyfy o wnon
augnenied7wi t h t g iBYBCs pdleln agidizedh GSM badeld MAPdhesfatd1profdds].mas sage SMS
messages may be translated, or mapped, in much the same manner described above.
[0038] In an embodiment, the parameter identifier 304 may be a message sent from the
mobile station.  The parameter length 308 is the size (in bytes) of all the fields that
follow. In an embodiment, the destination address 312 is on the transport layer and the
SMSC address portion 316 is on the relay layer. The destination address 312 comprises
a number of fields, including the digit mode 320, number mode 322, number type 324,
number plan 326, number fields 328, Chari 330, and reserved field 332.
[0039] The SMSC address portion 316 is conditional, and comprises an SMSC address
length field 334, an extension field 336, a nature of address field 338, a numbering plan
field 340, a BCD field 342, and BCD2N field 344, a OxF field 346.
[0040] Based on the digit mode 320, number mode 322, number type 324, number plan
326, the size of each Chari 330 is determined. The number fields 328 indicates the
number of Chari fields 330. Therefore, the size of the conventional destination address
field may be determined by the mobile station. If the size is less than the parameter
length 308, the mobile station determines that there is an SMS address attached to the
destination address parameter. The mobile station may then proceed to process the
remainder of the destination address parameter and determine the SMSC address.
[0041] In an embodiment, if there is no SMSC address present in the SIM at the mobile

station, or if there is no SMSC address available to be inserted into the SMS message,



conponents 300. The SMS nessagi ng conponents conprises a paraneter
identifier field 304, a paraneter length field 308, an originating or
dest i nat iwp oadeess portion 312, and the SMSC address poPCirarso31894 [ 0037]
An i DEN systemutilizes a GSM based MAP interface protocol. As such, SMS
nmessages may be translated, or mapped, in nuch the sane manner descri bed
above. [0038] In an enbodi nent, the parageter identifier 304 nmay be a
nmessage sent fromthe nobile station. The”paraneter length 308 is the size
(in bytes) of all the fields that follow. In an enbodi nent, the

destinati on RABHE s?ﬁ%l%n 1ﬁse Ma&lfl_@ﬂﬁgoiiith%%gﬁ RBYvid% s e?sq ¢ ith
portion 316 is on the relay layer he destination address rises a
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by the second communication system.

[0043] Thus, a novel and improved method and apparatus for the interoperability of
SMS messaging between communications systems has been described. Those of
skill in the art would understand that information and signals may be represented
using any of a variety of different technologies and techniques. For example,
data, instructions, commands, information, signals, bits, symbols, and chips that
may be referenced throughout the above description may be represented by
voltages, currents, electromagnetic waves, magnetic fields or particles, optical
fields or particles, or any combination thereof.

[0044] Those of skill would further appreciate that the various illustrative logical
blocks, modules, circuits, and algorithm steps described in connection with the
embodiments disclosed herein may be implemented as electronic hardware,
computer software, or combinations of both. To clearly illustrate this
interchangeability of hardware and software, various illustrative components,
blocks, modules, circuits, and steps have been described above generally in
terms of their functionality. Whether such functionality is implemented as

hardware or software depends upon the particular application and design



however, the NMSN considers the SM5 nessage to be a CDVA SM5S nessage
(1'S-637) and process it accordingly. [0042] An apparatus for converting
short nmesweg@ae/sEswi ce (SM5) information froma first conPomiuSay/iams system
to a correspondi ng nessage in a second, different cellular systemis also
descri bed. The apparatus nmay be a part of the MSN. The apparatus conprises
an i nput configured to receive SMS inforqation having a format required by
the first communi cation system a napper ‘toupled to the input to nmap the
SM5 information into a format required by the second comruni cati on system

and an_appender | Leanyal 8L&IRY, GOUILEH Aok SITRRPElisafANL! BHORRCh e

append additi onal i'ntorm , necessary, renove extrane
information, if deseidbsdfynctidfalitgdnivigthg Wyyd foe eadcpadcdanapplicatidn, bot Syt em
[ 0043] Thus, a novel and jnproved nethod and,appar&gus for th(f

i nt er oper abi | i t y i@plemspiationdegisions shatdaghbe BYFOmIchy THINg A RAEIS &P een

descri bed. Thoseﬂgé‘scoégb“ eip'?esﬁaﬁkqn%rﬁio\‘i’om d understand that infornation and
signals may be represente using any of a variety of different
t echnol ogi e$0GEsH The ¢ hariapsedlustativee kapiqal ehlocldatmodules t ande cirowits, dessnirechds,

information, signals, bits, synbols,. and chips at . may be referenced
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el ectromagnetic YWeMBSmed WERGdefierhi 8 RALdr £ URStal QA dorebdp),ah
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appreci ate that twhplisstionspecifit linfsgnatedi cirsuit (diSEQ), a Geldaxegrammenblegate array

circuits, and al iLthm steps described.in connect.ion Wth the .enbodipents
i 5ol osed herei n tRETAMAT G nEEREILLE el BRORE cindPadad of Mt B
software, or configesid BRGwake EsthfonedR, 61 &8 Eombihhtis thefedf Ubdigned to perform

i nterchangeability of hardware and software, varjious illustrative

conponents, bl odlkes fungsiams edescibad dietedn. add Sspeisl MERBCHRISCHRS dAdbHAE Above
oo " Pkl S0, SRRl (O LA
application and gesdegiorVordidl188 GdiSfocORifdIldB0M skt Gdachihk. cAnmbeaasot may ajdosed
on the overall s (Satignglemselgte!dl z?sda c%rngl;ir?ﬁi%% or%%%miplqgrllg e\pigest Q.?g., a combination of a
DSP and a microprocessor, a plurality of microprocessors, one or more
microprocessors in conjunction with a DSP core, or any other such
configuration.
[0046] The steps of a method or algorithm described in connection with the
embodiments disclosed herein may be embodied directly in hardware, in a
software module executed by a processor, or in a combination of the two. A
software module may reside in RAM memory, flash memory, ROM memory,
EPROM memory, EEPROM memory, registers, hard disk, a removable disk, a
CD-ROM, or any other form of storage medium known in the art. An
exemplary storage medium is coupled to the processor such the processor can
read information from, and write information to, the storage medium. In the
alternative, the storage medium may be integral to the processor. The processor
and the storage medium may reside in an ASIC. The ASIC may reside in a
subscriber unit. In the alternative, the processor and the storage medium may
reside as discrete components in a user terminal.
[0047] The previous description of the disclosed embodiments is provided to enable any

person skilled in the art to make or use the present invention. Various

modifications to these embodiments will be readily apparent to those skilled in



described functionality in varying ways for each particular application,

but such inplenentation decisions should not be interpreted as causing a
depart ur ewDrostovo48he scope of the present invention. [0045PCThsSova1dHUS
illustrative |ogical blocks, nodules, and circuits described in connection
wi th the enbodi nents discl osed herein nay be inplenented or perforned with
a general purpose processor, a digital 2nal processor (DSP), an
application specific integrated circuit ((ASIC), a field programuabl e gate
array (FPGA) or other programmbl e | ogic device, discrete gate or

transi stor |ogic,the dirg Cdrt ﬁleh?érféﬁ@r SrfeBIRORBHESE hBfeif MYayC BEDY Pﬁ&d Q9 Jeher eof
designed to perform the funcfions descri bed herein. A generg pur pose
processor may be enbadimenpmibevsdapartingtfram thengpizt orscope of the invrtionodhes,or

may be any convenii onal Gessar | er,..m cr ntro or . state
machi ne. A procegéopﬁﬁgy QW?b“”‘%‘Fﬁﬂﬁ@%&ﬁ‘82’aEH%E%E%EW%QPkaﬁnﬁPméﬁﬂﬁat.ng
devices, e.g., aHegARibaals 0rbeQiccérde@ER WMstcBHE EQRIBERSHN sheq)rﬁbfpuéldnhy of
nlcroprocessors one or nore _mcroprocessors In conjunction with

core, or any othéKW§h@Wﬂﬁédﬁﬁh§9¢b@ﬁ@h [0046] The steps of a nethod or

al gorithm described in connection with the enbodinments disclosed herein
may be enbodied directly in hardware, in a software nodul e executed by a
processor, or in a conbination of the two. A software nodule nay reside in
RAM nmenory, flash nenory, ROM nenory, EPROM nenory, EEPROM nenory,

regi sters, hard disk, a renovable disk, a CD-ROVM or any other form of
storage nediumknown in the art. An exenplary storage nediumis coupled to
t he processor such the processor can read information from and wite
information to, the storage nedium In the alternative, the storage nedi um
may be integral to the processor. The processor and the storage nmedi um may
reside in an ASIC. The ASIC nay reside in a subscriber unit. In the
alternative, the processor and the storage nediummy reside as discrete
conponents in a user termnal. [0047] The previous description of the

di scl osed enbodi nents is provided to enable any person skilled in the art
to make or use the present invention. Various



nodi fications to these enbodinents will be readily apparent to those
skilled in WD 03/090486 PCT/US03/12194 11 the art, and the generic

pri nci pl es¥odabaaeel herein may be applied to other enbodi memttsosm2ibout
departing fromthe spirit or scope of the invention. Thus, the present
invention is not intended to be limted to the enbodi nents shown herein
but is to be accorded the w dest scope cggsistent with the principles and
novel features disclosed herein. WD 03/090486 PCT/US03/12194 12 CLAIMS 1
A met hod of mapping a short nessage service (SM5) information froma first
comuni cations systemto a correspondi ggATRgsage in a second, different
cellular system the nmethod conprising: receiving SMS |nfornat|on havi ng a
format required by the first communication system mapping the SMS

append ng_ada 11 oaFAolRE B Mo R M DR PR o Bomd Bte.
i nf or mat i on coininuneaEEsEIEtent® 4 cﬁﬂtﬂspcﬁﬂn%: me&8eS BCORE o) TRl 1013y SYSt em

2. The nethod as set forth in claim1 erein said first cellular
communi cat i SHECMgE MEHqdCOMMINE: syst em 3. The nethod as set forth in

Syglt (ranm2 4\,\“‘?{12' Reé:c%i‘gn%s seg1 f(?%rt |ﬂ£Vl M%lt ?eiﬂh QEXW#ér%g]%Oé%lﬂﬂmgﬁql?%I ar

comuni cat i oystersy st em is a iDEN system 5. An apparatus for converting
short nessage serV|ce (S inforpation froma first communications system
to a correspondi fY" ség‘s SMS, 1mkoEmalion gintg o3 cformak| teapizad by ghe nsecond
appar at us cg@mmugicagon gﬁténglpdﬁg configured to receive SMS i nformation having
a format required by t

appendlng additional information, if necessary, or removing extraneous

information, if necessary, as required by the second communication system.

2. The method as set forth in claim 1, wherein said first cellular communications
system is a CDMA system.
3. The method as set forth in Claim 2, wherein said second cellular

communications system is a GSM system.

4. The method as set forth in Claim 2, wherein the second cellular communication

system is a iDEN system.

5. An apparatus for converting short message service (SMS) information from a
first communications system to a corresponding message in a second, different cellular
system, the apparatus comprising:

an input configured to receive SMS information having a format required by the
first communication system;

a processor coupled to the input configured to map the SMS information into a
format required by the second communication system; and

an appender/remover element coupled to the mapper, configured to append
additional information, if necessary, or remove extraneous information, if necessary,

into a format as required by the second communication system.



first conmunication system a processor coupled to the input configured to
map the SMS information into a format required by the second comruni cation
systen awo oanv@ppender/ renmover el ement coupl ed to the mapperusoym@idd gur ed
to append additional information, if necessary, or renpbve extraneous
information, if necessary, into a format as required by the second

comuni cation system WD 03/090486 PCT/ U§83/ 12194 13 6. The apparatus as
set forth in claim5, wherein said first-“cellular comrunications systemis
a CDVA system 7. The apparatus as set forth in claim®6, wherein said

second cel |l @l ar gﬁyﬂ ' j ; ThenARRasRS as
set forth i F}k d aiT‘rﬁqu X V\,l%tggtg% %&?%IZHZ%(?%}%gbng%Mafﬂ&%%%ﬁp%ra% on s@i?’tél% IS
a i DEN syst emteris AGDMpaysems for mapping a short nmessage service (SMS)

information froma first comunications systemto a correspondi ng nessage

in a second, different cellular system the nethod conprising: nmeans for

receiving SKB infigg rr;ﬁlséfagﬂu@aé@ NGt aedr@ MR clBAYI6r ednbéid NGid 1 de8bnd cellular

comuni cati on syste ans for mapping the SMs information into a formt
requi red by comsmus@atoms sysemigni @Vl systesy st emm and neans for appendi ng
additional information, if necessary, or renoving extraneous information,
if necessary, as required by the second comuni cation system 10. The

apparat us ag. set Ther kfpdritu¢! & Me?, romerial 1giah dof i wisdreifielihel REond  cellular
communi cations systemis a CDVA system 11. The apparatus as set forth in
cl ai m 10, weemgiuniogtprisystarpisch BN gysem. conmuni cati ons systemis a GSM
system 12. The apparatus as set forth in Caim10, wherein the second
cellular conmunication systemis a i DEN system 13. In a systemhaving a

first cellubar coprappaealsiformaysihgshol niessepedhice (SMS) information from a
first communications system to a corresponding message in a second, different cellular
system, the method comprising:

means for receiving SMS information having a format required by the first
communication system;

means for mapping the SMS information into a format required by the second
communication system; and

means for appending additional information, if necessary, or removing

extraneous information, if necessary, as required by the second communication system.

10.  The apparatus as set forth in claim 9, wherein said first cellular communications

system is a CDMA system.

11.  The apparatus as set forth in claim 10, wherein said second cellular

communications system is a GSM system.

12.  The apparatus as set forth in Claim 10, wherein the second cellular

communication system is a iDEN system.

13.  In asystem having a first cellular communication system and a second
communication system, a method of determining the resident communication system of
a mobile station, the method comprising:

detecting a SMS message having a SMSC address field.



comuni cation system a nmethod of determ ning the resident comunication
systemof a nobile station, the nethod conprising: detecting a SM5 nessage
havi ng a \8v®B®ogdes ess fiel d. WO 03/ 090486 PCT/ US03/ 12194 PT4/UB43/12A94ret hod
of determ ning the presence of an SM5 nessage, the nethod conprising:
determ ning the size of a conventional destination address field,

determ ning the size of a paraneter Iengtlg; and conparing the size of the
convention destination address field with'the paraneter |length. 15. The
met hod as set forth in Caim14, further conprising determning that an
SM5 address field is appended to the destination address field. 16. The
nmet hod set forth in Caim15, wherein the presence of an SM5 nessage i s
det er mi ned ilf t hé detthehtafofeiPrmaiaing thet poseratdobsm SMS dnéssagepsthe tinathotl he
par anet er Icglgg{iﬂn A17. An apparatus for determ ning the presence of an SM5
nmessage, the od conprising: neans for determning the size of a

conventional desteteahindiy thdgizes$ alosldtiondRRRatioh 18@LQHID NY the size of
a paraneter |ength; and neans for conparing the size of the convention
destinati on addr 8&ming|gthgsiza of o paragiterdengsh; andngt h. 18. The apparatus as

set forth in d aj . risi ns. f.or. detern ni t.hat . an
SM5 addresls fiel g%é%npgpg{l}%e % g)?t eel g(lt)arg%flna]?i %er%&g%]&negé F?Sel?ljﬁﬂp ng’ the
parameter length.

15.  The method as set forth in Claim 14, further comprising determining that an
SMS address field is appended to the destination address field.

16. The method set forth in Claim 15, wherein the presence of an SMS message is
determined if the conventional destination address field is less than the parameter

length,

17.  An apparatus for determining the presence of an SMS message, the method
comprising:
means for determining the size of a conventional destination address field;
means for determining the size of a parameter length; and
means for comparing the size of the convention destination address field with

the parameter length.

18.  The apparatus as set forth in Claim 16, further comprising means for

determining that an SMS address field is appended to the destination address field.



