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present invention relates generally to wireless nessaging conmuni i <o,
and nore speghhifiRhdyst 0 techniques for converting short messages between
different formats used by different wirel ess conmuni cati on systens (e.g., C
GSM and CDMA). Background [1002] Short Message Service (SM5) is a service
that supports the exchange of SMS or shorf messages between nobile stations
and a wirel ess comruni cati on system These short nessages may be
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mul ti pl e access (TDVA) syst QMW&%%MWM to inplenent
one or nore standards such as cdna2000, WCDVA, |S-95, and so on. A TDVA
network may al so be designed to inplement one or nore standards such as
d obal System for Mbile Comuni cat BACKGROUNRCh network typically

further inplenment a particular nobile networking protocol that allows for
roam ng and Elthnced services, with ANSI-41 bei ng commonly used for CDVA
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di fferent network technol ogi es support different inplenmentations of SMs.
Each SVB i npl Ritertradiifrendomnterused ity dfraent wireless eefamupication, systemms (egent
nmessage typesGaRfadadidRis) for sending short nessages. Each SM5

i npl\enentation may allow for different processing on short nessages. For
exanpl e, for ' '

Background
{1002] Short Message Service (SMS) is a service that supports the exchange of
SMS or short messages between mobile stations and a wireless communication system,
These short messages may be user-specific meésages intended for specific recipient
mobile stations or broadcast messages intended for muitiple mobile stations. '
[1003] SMS may be implemented by various types of wireless communication
systems, two of which are code division multiple access (CDMA) systems and time
division multiple access (TDMA) systems. A CDMA network may be designed to
implement one or more standards such as cdma2000, W-CDMA, 1S-95, and so on. A
_ TDMA network may also be designed to implement one or more standards such as
C' Global System for Mobile Communications (GSM). Each network typically further
implement a particular mobile networking protocol that allows for roaming and
advanced services, with ANSI-41 being commonly used for CDMA networks (except
for W-CDMA) and GSM Mobile Application Part (GSM-MAP) being used for GSM
and W-CDMA networks.
[1004] Since SMS is network technology dependent (ANSI-41 or MAP), CDMA
and GSM networks that implement different network technologics support different
ifnpl_emenlations of SMS. Each SMS implementation has different capabilities and
utilizes diffefenl message types and formats for sending short messages. Each SMS
implementation rﬁay allow for different processing on short messages. For example, for
the SMS implementation in GSM-MAP, the user data in a short message may be sent in

a compressed or uncompressed form, with the compression algorithm being defined by



the SMS inplenentation in GSM MAP, the user data in a short nmessage may be
sent in a conpressed or unconpressed form w th the-conpression algorithm
bei ng defined by WD 2004/006595 0 9 JAN 2007 2 a standard. For diIngiNi #0%y,
t he SVS i mpicervent@sdison i n GSM MAP based' networks is referred to as GSM SV,
and the SMS inplenentation in ANSI-41 based networks is referred to as. CDVA
SMB. [1005] Although CDMA and GSM are cliite different in design, an
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user nay r’@%ﬁdﬁ%’ésf:m%-age area of a CDVA network and can continue to
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ot her network prior to forwarding the rressagﬁ‘eto t he ot her network.
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exanpl e, since GSM SMS supports both conpressed and unconpressed user data
and CDVA SVEBMAaetvarkand canyontinga e TeeiysreEEek ane Vigaersthe | |1 F woul d need to

deconpress us AN U (ﬁpﬁ S s§ge nverts
it to a CDRWQ\/S ?estg%g’g? l\/greover, %ﬁgﬂiﬁs l\g{%ﬁeggsage’ﬁgé}pg{&%fdgi {rillgot her

fields thafundtionsodf the T isite chrhert cBEMBhdsVnesxgs agiginafeloth ohib @ervork ither ef or.e
a need in é{%e art for technhgues to convert GSM %IVB messages to CDVA SIVB\“)

messages, BIPORE dorpat deguired by the ofnes pRIVBHOBIUE Tamwding dhe mstsage toythe
sages. . . . y
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comuni cat ieohnalygee saepped. differeBSibidvBentativchs GINIMSIVE) mayuobt bepossibde thdmrnt
control i nIh%rcnu%[eirit() Qtalgdsarése o?idbeI&AV\gt Oellefd (Sgﬁp gi\/&gto convert a short message for
one system into the specific format required by the other system. For example, since.
GSM SMS supports both cempressed and uncoropressed user data and CDMA SMS
does not support the compressed format, the IIF would need to decompress the user data
in a compressed GSM SMS message and then converts it to a CDMA SMS message.
Moreover, the GSM SMS message may contain other fields that do not exist in the
CDMA SMS message. |
[1007]  There is therefore a need in the ait for techniques to convert GSM SMS
messages to CDMA SMS messages, and vicé versa, such that the problems described Q

above are ameliorated.

SUMMARY
[1008]  Techniques are provided herein for converting short messages between
different formats used by different wireless communication systems (e.g., GSM SMS
aﬁd CDMA SMS) such that pertinent control information is retained without changing
the fundamental structure of these message formats. In an aspect, improved support for
GSM SMS in a CDMA network can be achieved by defining a new value for a first
designated field in a CDMA SMS message to indicate that the content of the CDMA

SMS message is an encapsulated GSM SMS message. A second designated field in the



the fundanental structure of these nessage formats. In an aspect, inproved
support for GSM SM5 in a.CDVA network can be , achieved by defini Bg @ new
value for a first designated field in a COMA SMB message to indi eadt-&Nt2BHt
t he content ] QQMA SM5 nmessage is an encapsul ated GSM SM5 nessage. A
second desi Qﬁéﬁé@ﬁ?ﬁem inthe 0 9 JAN 2007 WD 2004/ 006595 3 CDNMA SMG
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encapsul at ed %MI\/B message. The first and second designated fields my
respect i vel yC NERPSsaRe SRy wre ficahighe Hataedinggehempmionmatign for thee

User Data s A S Sag ] Lpent, a
nmethod is pr%&g éugé'{?%fé%ﬁn% in%gy%ef :V?E‘?EZ‘E% &d %é%glgggéslfg?%%%f ﬁ?@? d];n%? mat
(e.g., a GCSMespistinelysaghy N Enseimnfleldhodtthediseage_Typedicld ée dirdUiearDah
(e.g., a CDVA SMS ness %1e). | n accordance with the method, a first field in
t he second nﬁ?@%‘@@efeé.og. ,BQHMEEH%E&%Q field) is set to a value

| ndicative 0f1003) SNdh! oftPe5BGGnlofk, ! Endthdc s LOSVIRI RS %‘ﬂ’wjeﬂﬁllgu%egrs{ Anddpe

second nessage. A secon lel'd I'n the second nmessage (e.g., -the

Message- Typemessaga jn b firsieforhat (a.gyal GBM BMIScabisage)ab acsetdial dmitamessdgain schene

used for the fir nessage q., Which is_.indicated in the TP- .

Dat a- Codi ng- %’éﬂ’é‘fréoqqaé?% + ﬁ(cﬁ%@wsﬂﬁssﬁ%@s éﬁéf?ofﬂa{tfét"ﬁﬂ? ﬁ'@l §e¢ﬂd,t%@% econd

message (e. gfieldtiﬁ'?nc%@@éi Enb&h@()a.sg.ﬁhé 3 t]@néohﬁlgdf?ethg ik 849Gk En&?agwta:p? st
(e.d., I el ds

nmessage. A length fie in the $8con ssage the Num el d
in the User Dahat neskaparianbe drst fommt desy feluded it thesevaldumessagi.c &t sacendf t he
|l ength of th ata included in the fjirst sa e.g., which.is indicgated
by The TP- Us BPIAaR g, BEomst Herpen (& &ine MEStast Dovack0ds ity B Vo itfeaie ot her
embodi nent, ﬁieréﬁ&h&ﬂﬁﬁé sdHeR¥l H8d fdrOthe HrRGR&RAdE0(e.  Fhifh Yefhardardatin (RETPRJE.

In cordance with the method, a value in a first"field in the received
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[1010]  In another embodiment, a method is provided for processing a received shoit
message. In accordance with the method, a value in a first field in the received short
message (e.g., the Msg_Encoding field in a CDMA SMS message) is obtained and used
to determine whether or not the received short message includes an encapsulated
i message {(e.g., a GSM SMS message). If the received short message includes an
C- encapsulated message, then a value indicative of the data coding scheme used for the
encapsulated message is obtained from a second field in the received short message
(e.g., the Message_Type field), and the data in the received short message is then
processed based on the data coding scheme. This processing may include
decompressing the data in the received short message if the data coding scheme
indicates that the data has been compressed. Alternatively, if the received short
message does not include an encapsulated message, then the data in the received short

message may be processed based on the value obtained from the first field.
[1011] Various aspects and embodiments of the invention are described in further
detail below. The invention further provides methods, program codes, digital signal

processors, mobile stations, base stations, systems, and other apparatuses and elements



processed based on the data coding schenme. This processing may include
deconpressing the data in the received short nessage if the data qad '@@ﬂ
scheme indicates that the data has been conpressed. Alternatively, H%
recei ved swWwordpoy/emessage does not include an encapsul at ed nmessage, then the
data in the received short nessage nmay be processed based on the val ue
obtained fromthe first field. [1011] VAri ous aspects and enbodi nents of the
i nvention ed,.| r W, I pvent t her

pr ovi des. mibadunenert Cerds Hphi1E! cxBolfleins, Bt realilEs 0RE' bYBgotl' &
stations, besebsd mtfichar, desaSheddrs., and ot her apparatuses and elenents 0 9 JAN
2007 MD 2004/ 006595 4 that inplenent various aspects, enbodi nents, and
features of the invention, as described in further detail below BRIEF

DESCRI PTI ON OF THE S t advant ages of
the present inventio i umﬁmw ﬂméggt ailed
descriptiomegyey f offdrgQw o] 0, ot gs in
which i keTll grence cehgirr%ctn\é“rﬁg@la g% ?ﬂ %r@e@g%#%ﬁt n%ﬁhr‘gglgﬁ ou é;nd
wherein: | iIﬁ)i@}lp{E’h’@t fﬂomﬂ;headaﬂmkgrchmrqmoa seofortnbelew ivhenriatendn lcohjeattiomncl udes
a CDVA net\y a. GSM net wor k FIGS. 2A and 2B are di agraps

i 11 ustrati Mgt SV SFe Uk aYRich OIJIFFatreéﬁ"lc]‘cﬁ charpgRia S%’B §B§b§§§§§3qﬁg

respecti veIﬂ* H@%ﬂdﬁ Gein3 1S a diagramillustrating the conversion of a
GSM SMS massgu gDI\/A SMS nessage; (1016] FIG 4 is a diagram
illustrati lhl;mISﬂ\e sFIgha]I if h alvagram dmwdd)mgmamaﬁmsnmhghat ifwlodest &€ THAM
network to a reI((:&l[i) b|Ie user in the CDVA network; [1017] FIG 5 is a
fl ow di agr&ﬁ’i C!)?J e'fﬂ"é’lﬂf’orrred for a received short nessage by a

mobi | e stayjgya)in e, %d“ﬁ WRTdfaprand illvsdi@he & @M@M§nﬁs£k@%ﬁt &gl am of.

an enbodi ment of a nessage/ service Center and ca nobile Statfon. DETA LED( _,')
DESCRI PTI Or JDBIFeSMS| igessage formatdicapactivelyf a communi cati on network 100 t hat

includes a [ﬁﬂ% FIG. 3 is a diagram illustrating the conversion of a GSM SMS méssage toa
CDMA SMS message;

{1016]  FIG. 4 is a diagram illustrating the signal flow for sending an SMS message

from the GSM network to a recipient mobile user in the CDMA network;
- [1017]  FIG. 5 is a flow diagram of a process performed for a received short message
by a mobile station in the CDMA network; and

[1018] FIG. 6 is a block diagram of an embodiment of a message/service center and

a mobile station.

DETAILED DESCRIPTION
11019] FIG.1lisa diagrani of a communication network 100 that includes a CDMA
network 110 and a GSM network 120. An inter-working and interoperability function
(IIF) supports communication between the CDMA and GSM networks.
[1020] The CDMA network may be designed to conform to ANSI-41, entitled

QO

“Cellular Radiotelecommunications Intersystem Operations”, which is a mobile
networking protocol that allows for roaming and advanced services. Roaming refers to
the use of a mobile station away from the home area. The CDMA network includes a
number of entities that collectively support communication for mobile stations 140
within the network. For simplicity, FIG. 1 only shows the CDMA network entities thaf.
support Short Messagc Service (SMS). In particular, message centers (MCs) 112 are

responsible for storing, relaying, and forwarding short messages for mobile stations, and



network 110 and a GSM network 120. An inter-working and interoperability
function (Il1F) supports comruni cati on between the CDVA and GSMWHA’W%@?

[ 1020] The CDMA network may be designed to conformto ANSI-41, entit

" Cel lul ar Radi ot el ecomruni cations Intersystem Qperations”, which is a nobile
net wor ki ng pYBt¥EPePhat all ows for roam ng and advanced services. Roani ng
refers to the use of a nobile station awgy fromthe honme area. The CDVA
network includes a nunber of entities that collectively support '
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storing, rel@yy B sepitble RIMAF ditBea@RGTth MRISBASS Haok niIBiE lsBiidh 3 k@9&d pand D
9-JAN 2007 WD 2004/006595 5 nobile switching centers (MSCs) 114 perform
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at any gi venequidit (GBY drRbse Mber tefmimeicfyt ed to as the nobile station's
serving MSC. A nobile station is also referred to as a renote station, a
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entities that _ collectively support communication for the nobile stations
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SM5 are showqqi . a&q (SR r )

resplonsi bl emgt;hcw ﬁé{gﬁcﬁé}ﬂre ayl ng?rig({?glhg{goﬁ\%gérlgia%%gs orﬁhﬁfe(gggggs%ﬁﬁ&%obi |l e
st a';] | Ons.h GSMWGCscehftds (ESMSMS-BEs)E Vi2Rc htengespbiwiblei fopsstbdng,nedlaying,stadi ons
wi thin their_coverage areas. M SMB. gat eway NMSC. ( GSM SM5- GVBC) 126 is a
function of iOR¥AINRE @Qﬁéﬁ‘l’séa?&gqfé&%l?ﬂﬁ Heflosso ﬁsl\%‘@éﬁfg@ parfosm the, gwitching
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information and SMS information for each short message, and delivering the short
messages to the proper serving nodes (or base stations) for the mobilga stations which are
the intended recipient of these messages. GSM SMS interworking MSC (GSM-SMS-
TWMSC) 128 is a function of the MSC capable of receiving short messagéé and
submitting them to the GSM-SMS-SC.

[1022] For W-CDMA, the lower layers are based on CDMA technologies, the upper
C: layer protocols are similar to those for GSM, and the core network is based on GSM-
MAP. As used herein, “CDMA” refers to a CDMA-based system or network that
implements ANSE-41. |
[1023] The interface Q between the entities in the CDMA network and the interface
E between the entities in the GSM network are defined by ANSI-41 and GSM-MAP,
respectively. , o
[1024]  To support mobile networking in accordance with ANSI-41 and GSM-MAP,
each network maintains home location registers (HLRS) and visiting location registers

(VLRs). The HLRs and VLRs are databases used to store information about the mobile

stations in the network. For example, as the mobile stations move about and between

the networks, their locations are continually updated in these databases so that the

networks know their whereabouts at all times. These databases may then be consulied



| WWBC) 128 is a function of the MSC capable of receiving short nessages and
submtting themto the GSM SM5-SC. [1022] For W CDMVA, the |ower |pyefs @y e
based on CDMA technol ogi es, the upper |ayer protocols are simlar to ghose
for GSM amh tdagosese network i s based on GSM MAP. As used herein, "CDVA"
refers to a CDVA-based system or network that inplements ANSI-41. [1023]
The interface Q between the entities inBthe CDMA network and the interface
E between the entities.in.the GSM network are .defined by ANSI-41 and

Gomk b, (PR BEROBER by 15 RGREK SIEY o D SoHBE RIS (O BPHance
Wi th ANSI -ghdssaped. GSM MAP,  each network maintains home |ocation registers
(I-1LRs) and visiting |ocation registers (VLRs). The HLRs and VLRs are
dat abases 11988l t o st votedi mbovarathicorCaMBut andh GSibinevorks aguppers  dififerdue

net wor k. For_.exanpl e phi,l.e.statio nove. ab and between .the
et vor ks, e aBics of SVl RS i Rinen Aph P88 el aBtufESand 5ot ha
the net woutiszek BFRdit Qhdrt WREHESRPES gnPlordhts. L1 mes. These dat abases may then
be consulted 0 9 JAN 2007 WD 2004/006595 6 (or interrogated) by the

net wor k enti02pks tHdGeBAaism dagrainnidlustrdtiogrreGENhSMSr message formets sAtaShoft 10251

As not ed , t.wor k t diff i npl tati
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diagramillustrating a GSM SM5 nessage . At a Short Message Transfer
Layer (SM theye, DHELIYER BPUtik astdiperend ashort meesSigs fromo thecetviest cepter i n

GSM six djfferent, protocol. d | are defi.ned for SMS nessages.
G these. e aRpRlBbRERe i Es I PRl Bt ool R o
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a short nessage from the nobile station to the service center. The ot her()
PDUs are ub®grteprappvbyndecingywladgmsat., conmand, and acknow edgnent. O :

[ 1027] Theﬁ%ﬁDE I@f{&dD- /B ngJg_ ral [ wn in
FIG 2A E<[;1c f {1?1%5% V\oﬁgﬁﬁkji %4& § €s Qﬁmgﬁégﬁ%ﬁeﬁﬁé@%ﬁ@%‘%@ t hree
shown in FIG. 2A. Each of these two PDUs includes a number of fields, but only three
fields of particular interest in the present description are shown in FIG. 2A. Table 1

lists these three fields and their short descriptions, where TP denotes Transfer Protocol.

Table 1

Abbr. ~ Full Name Length Description

TP-DCS | TP-Data-Coding-Scheme | 8bits | 2ameter identifying the coding

scheme within the TP-User-Data.
. Parameter indicating the length of
TP-UDL | TP-User-Data-Length . 8 bits the TP-User-Data. . | C)
TP-UD | TP-User-Data variable | User data for the short message. )

The TP-User-Data field contains the user data for the short message. This user data is
typically an alpha-numeric message generated based on a particular character set or
coding scheme. However, if User Data Headers are included in the TP-User-Data field,
then the contents of the message may also be multimedia and other enhanced formats in
addition to alpha—_numeﬁé content. The length of the TP-User-Data field is defined by
the value in the TP-User-Data-Length field and is given in units co;responding to the
length of each character for the selected character set, which may be 7, 8, or 16 bits.
The TP-Data-Coding-Scheme field describes various attributes of the data in the TP-
User-Data field and is described below.
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[ 1028] Tabl g Z TisSTjs,The, % ni@ ol _The TP-Data-Ccodi ng- Sschemnme firetd. |Table
2 Bits Descriptdon Sﬁté‘)gfﬂ fis 4-9dave B MEARBEa| Data Codi ng i ndi cation,| Set
to "0" for unconpr e3P datihPithl-Oree ysdie denatmthg mgsege.class, Set to "1" flor
conpressed data. 4 Sgbict@ thdchadordisbhelid s@&‘f@rtﬁé’%ﬁgﬂmh@%-ﬁ Dafa fidid |1
bits 1-0 arfe used tjo«@enqh g]ﬁ' @f@?‘gﬁ CLasSS. I'ndicate the character get
bei ng used [ or tzhe d%rla_i%%e ]'i’ - er-@a afield "00" = GSM 7-bit, default
al phabet 3 = 8-bit data o
é " “10” = UCS2 (16-bit)

“11” = reserved. ‘

Indicate the message class (if'enabled by bit 4)

“00” = class 0 ‘

“01” =class 1, default meaning: ME-specific

“10” = class 2, (U)SIM specific message
“11” = class 3, default meaning: TE-specific.

" compressed using a specified compression scheme. Bit 4 is used to “enable” bits 1-0.

The TP-Data-Coding-Scheme field has a length of 8 bits. Bits 6 and 7 are set to “00”

for the General Data Coding indication and to some other values for other indications.

Bit 5 is used to indicate whether the data in the TP-User-Data field is uncompressed or

Bits 2 and 3 are used to indicate the character set or coding scheme used for the data,

with the default character set being GSM 7-bit. Bits 0 and 1 are used to indicate the

message class for the short message.

[1029]

The GSM SMS message format is described in further detail in documents

3GPP TS 23.038 V5.0.0 and TS 23.040 V4.7.0, which are publicly available and

incorporated herein by reference.

[1030]

FIG. 2B is a diagram illustrating a CDMA SMS message format. At an

SMS Teleservice Layer, which is one of the layers for the SMS protocol stack in

CDMA, an SMS Deliver Message is used to send a short message to a mobile station

and an SMS Sub;\nit Message is used to send a short message from the mobile station.

These messages have the general format shown in FIG. 2B, which includes a number of

subparameters. Table 3 lists the first two subparameters for these messages and their

short descriptions.



3-2 "01" = 8-hit data "10" = UCS2 (16-bit) "11" = reserved. Indicate the
nmessage class (if "enabled by bit 4) "00" = class 0 1-0 "01" = cI gﬂ&
defaul t meaning: ME-specific "10" = class 2; (U SIMspecific nessag 203 -
= cl ass 3, wofoatiossaseani ng: TE—specific. The TP- Dat a- Codi ng- Schene field has
a length of 8 bits. Bits 6 and 7 are set, to "00" for the General Data
Codi ng indication and to sone other val #es for other indications. Bit 5is
used to indicate whether the data in thgBP-User-Data field is unconpressed
or conpressed using a speC|f|ed conpr essi on schene. Blt 4 |s used to

"enabl e" I;é 1T-0. Bt ang—§are used—to i ndicate—the—ctaracter—sqt or
codi ng schendRpasametsr t|hdengtha | with the def escriphgRact er set beind GSM

7-bit. Bitls O and 1 are fused to|i ort.
message. [|ldesspeeriiendBm S@Y@ssa{ga &glﬁéggaﬁg%é Eg@gﬁﬁg‘?ld&ﬁtﬁ CQﬁ%ﬁtail in
docunents |-3GRPP_TS 23, 038 \/5 0 _( SHt'eh _are publ ijcly
avai | abl e land ééb@% porat ed. ara% rellnclbgle yasious aidlutes fog 2103 user dita fiBhe shart di agr am
illustratijng a 3 froesnage. as Atelloas theShdsr datadtselfvi ce Layer, jwhich
is one of Thé Tayers Tor tne SNVBprotocol  stack 1T COVE—am SMSDetiver
Message is used to send a short nmessage to a nobile station and an SMS
Subnit Mes§#M]i s Tatdel4 fistsslentlelds sfthe Userd3aagebrfaranatéhe nobil e stati on.

These nessages have the general format shown in FIG 2B, which includes a

.—y._)

nunber of subparaneters. Table 3 lis he first two subparaneters for

t hese nessages and their short descri ns. D 9 JAN 2007 WD 2004/ 006595 8

Table 3 S scripti nn I\/hccagp ldentifier 5 hytes lnclude

t he messaae t yp&ieldd a mpsEemggthi dentificati on Degdriptioh be used for

acknow ed : N
rT'Ii]rllﬁjpm"ametar_]]) 8bits | Set to “00000001” for the User Data subparameter. (J

' “{ Indicate the length of the User Data subparameter,
Subparam_Len 8bits | not including the Subparameter_ID and

Subparam_Len fields.

5 i)i ts Indicate the coding scheme used for the user data in

Msg_Encoding the short message.

Oor8

Message_Type bits

Indicate the message type for the short message.

Indicate the number of occurrences of the CHARI
Num_Fields 3 bits field, which typically corresponds to the number of
characters in the user data.

Num_Fields occurrences of the following field:

Contain one character for the user data in either the
CHARI variable | CDMA SMS short message or an encapsulated GSM
' SMS TP-User-Data. C,)

The User Data subparameter ends with the following field:

Include sufficient number of bits to make the User
Padding 0-7 bits | Data subparameter an integer number of octets in

length.

As shown in Table 4, the user data for the CDMA SMS message is contained in the
CHARI fields, one occurrence of this field for each character, with the total namber of
occurrences being indicated by the value in the Num_Fields field. The Msg_Encoding
field indicates the specific coding scheme used for the characters in the CHARi field.
Since different coding schemes can have different character lengths, the length of the
CHARI field is determined by the coding scheme used for the user data in the short

message.



User Data variable Include various attributes for the user data in the short
message as well as the user data itself. [1031] Table 4 lists the fjehgs of
the User Data subparaneter. Table 4 Field Length Description Subparaneter
ID 8 bits Sedol@04/609890001" for the User Data subparaneter. C Indicate the
| ength of the User Data subparaneter, SubparamLlLen 8 bits not including the
Subpar aneter | D and Subparam Len fields. g _Encoding 5 bits Indicate the

codi ng scheng, df u i t he ont .nmessage. SS pe O
or 8 Indi ca?gl d?’%@ ne@é%%%@fsf%rg&? f’eﬂ)s %trllS dsﬁgcéjsbggér}%u get'f}j{ﬁ&? ?%fg he
nunmber of oce68T-Beatitied (Shod ddskHNRI SeredTor Veldgband Sire $petrém SWRiesR “t YRECal |y
corresponds to the nunber of <characters in the user data. Num Fi el ds

occurrences B8PiEnRENE of thepargnaterayaipes doiihgiMspoFaceding fieldsis desnribed dn {isther dat a
[ ith th . ' @bl e : C t GSM
S TP User - EEift Byl 3RS o Aol EDERANGP Al ARIRMESE

I ncl ude suf f cdha2000 Sprehe Spedtrum SentiadstkBoth bethesedocuRadeti angpibliélyaivhBatlat a

subpar anet er apn i nteger,_nunber of octets in length. As shown in Table 4,
the user dat &G HForpprat IERISTE{IE8%ge is contained in the CHART fields,

one occurren t hy k ehk £.Q ] t H}%&%— of
occurrences E@?% i nmdlé}gg)t[ ehﬁby %Sﬁg@@g?' Elg@clf %G%eﬁ%mﬁl}éfﬁ%ﬁoez?ggﬁ\ﬁ g?v[dg] eée
Msg_Encodi ngforfyagbus sihdiiosd. eFot bansple cthé intessagdi cogvesivanmay be diedded whea a
characters i e R field.. Si i fferent coding schenes can have
i 11 or ent - chbShb EEIP Qs Toeims it 1 CHNA BV PRt IRV FORGT TeeoSRe R APed by
the coding SERMIR kERsH O whitta CTNIATRBEIA fsek B aSIOKA nERRAEReIvEs 9 HAR 2007
C ‘ message from a GSM mobile vser. An inter-working and interoperability function (IIF)
7 would then perform the conversion of the GSM SMS message to the CDMA SMS

message.

[1034]  From the above description, a “basic” uncompressed GSM SMS message
may be converted into a CDMA SMS message by simply mapping the fields in the
GSM SMS message to corresponding fields in the CDMA SMS message. In particular,
the GSM to CDMA message conversion may be achieved by (1) mapping the data in
the TP-User-Data field in the GSM SMS message to the CHARi fields in the User Data
subparameter of the CDMA SMS message, and (2) setting the Msg_Encoding field in
the User Data subparameter to “01001” for the GSM 7-bit defauit alphabet.
[1035] However, if the GSM SMS message has been compressed using the
- compression algorithm defined in 3GPP TS 23.042 V4.0.1, then the IIF would need to
C’- decompress the user data to obtain uncompressed data, which may then be included in
the CHAR fields of the CDMA SMS message. This would be necessary since there are
currenily no fields in the CDMA SMS mess'age format to indicate to the récipient
mobile station whether the user data is compressed or uncoinpresscd. In addition, as
shown in Table 2 and FIG. 24, the GSM SMS message format includes 2 message class
and some other indications in the TP-Data-Coding-Scheme field. There are currently no
corresponding fields in the CDMA SMS message format for these elements, which
would also need to be mapped to more fully support GSM SMS in the CDMA network.
[1036] In an aspect, improved support for GSM SMS in the CDMA network can be
achieved by defining a new value for the Msg Encoding field in the User Data
subparameter to indicate that the content of the CDMA SMS message is an
encapsulated GSM SMS message. The Msg_Encoding field includes 5 bits for 32



WO 2004/ 006595 9 [1032] The CDVA SM5 nessage format is described in further,
detail in TIAE A 637-B, entitled "Short Message Service for Wdiéb#n\dmlgl?
Spread Spectrum Systens." The assignnment of the paraneter values for t

Msg. Encodwagobi/élsshsi s described in further detail in TSB-58-E, entitled
"Adm ni stration of Paraneter Val ue Assigpnents for c¢dnma2000 Spread Spectrum
Standards.” Both of these docunents are publicly available and incorporated

herein by pedpiiedfifes, b @BRh 16 LSMmMEyRERSYBy TRB-5LEdof Rn REFEHIBAKEd to a
CDVA SMS nessage for various situations. For exanpl e, the nessage

conver si onsqmylewlﬁéléé@dﬂs%@ﬂﬂ eluasok/f ORISION shngugh “Q108KS fartboMag dbivndingt wor k

and receiv the el en nohi | e
user in a gﬂ@%%@f ?‘(}’8 Vglu WIQ@N@E@DP ihm tﬁ%ﬁ?%se ser.

i nt er - wor KideafS 4 lliblvﬁ r:@cuﬁg adhehietfyr e GINMIBMSE |ﬂ1tﬁkage\/\qtﬂlsjnévh@cﬁﬂlﬂ%§dch@ﬁi@ t he
conversi on of the GSM SIVB rressagse; to the CDVA SMS rressage 034] Fromthe

above descmidtbeodencied pasEEM §NeD MskeEneatimSv SvB: mpesifigex the vebevert ed
into a " e [ t eflelds h
mssage. o D dEaS B ek 1BL sty TR Dl ifapia S Whith e HBlRe

the GSM tOséHéM%s@ﬁﬁ@Dﬁyr(ﬁgmm&béwg_Eﬁw mbloewﬁduibxﬂalés ame@rh{a@ dat a
in the TP-User-Data field in the GSM S nessage to the Ri fields in the

User Data b§@B%¢%ff@¥’éheéﬂﬂﬁnh@1mﬁ§Wé3ﬁ@§§%fé@S sgyen {2Yableet-t i ng t he

Msg Encoding field in the User Data subparaneter to "01001" for the GSM
7-bit default al phabet. [1035] Howevekyj.fs the GSM SM5 nessage has been
conpressed using the corrpressi on al gorl hm def i ned in 3GPP TS 23. 042

V4.0. 1, t hen '([.j ttHe-reed—t+o ucuurrpé&;go_lﬁ{;lcduocl tata—to—oht ai n
unconpr essed ata L\F::ﬁg eﬁg}ge indlu COHRE i L@l dg of the
CDVA SM5 nessdg I's would %‘g cessarly si ncBiddhere ar eRLglfl rﬁently no (J
fields in the CL)|VA SNVE missage format td 1 ndlcaf,e to theg I’eCIl\pl enff nobile
station whether_the user Mata is conpredsed or dhconpredsed. Y n additi on, as

shown in Tabl ¢ @Smglﬁtagﬁodh@e@%j\ﬂ SNB nessgggof or mat| i r}qjtélgles a nmessage

cl ass and sone-ether—adt-catt-ors—+hR—it-hg—TFPbat-a—Coding-(Sehere—+H¢l' d. There
are currently il otbervabusseredesegved el ds i|n t he CDMA SMB nessage format for
these el ements,” which  woul'd al'So need t6 be napped to nore fully support

GSM SMS i n Nidie 2CPWN R8I dach CHAR: field is determined by the character set indicated in
the TP-Data-Coding-Scheme field, which will be included in the Message_Type field of
the CDMA SMS message.

[1037] FIG. 3 is a diagram illustrating an embodiment of the conversion of a GSM

SMS message to a CDMA SMS message such that pertinent control information is

retained. The GSM-to-CDMA message conversion may be performed as follows:

1) Set the Msg_Encoding field _in the User Data subparameter of the CDMA SMS ()
message to the value assigned to “GSM SMS Data Coding”- (e.g., “01010” for
the above example parameter value assignment);

2) Set the Message_Type field in the User Data subparameter to the value in the
TP-Data-Coding-Scheme (TP-DCS) field of the GSM SMS message;

3) Set the Num_Fields field in the User Data subparameter to the value in the TP-
User-Data-Length (TP-UDL) field; and

4) Set the CHARI fields in the User Data subparameter to the data in the TP-User-
Data (TP-UD) field.

[1038] CDMA SMS inessages may also be sent to mobile users in a GSM network
using the features supported by GSM SMS. To achieve this, the CDMA network can



[ 1036]- In an aspect, inproved support for GSM SMS in the CDVA network can be
achi eved by defining a new value for the Msg_Encoding field in thgg %f@rmﬂl})ata
subparaneter to indicate that the content of the CDMA SM5 nessage is an
encapsul at edwgShsx9gessage. The Msgj Encoding field includes 5 bits for 32
0 9 JAN 2007 WO 2004/006595 10 possible values, of which 10 are currently
defined by TSB-58-E for ten different coti ng schenes, which are assigned
val ues of "00000" t%&f& "glOOl" for the Msg _Encaoding field. Any one of
the reserved"e2Ples M2 aegsage Hhaugrlndes; 3 TOM HMS mstagp encapawfated gs

dent Ty @ newad BGaC B IEOhoHe YR SR RS SAERem ke COMARYIRASCere

may be denoted as "GSM SMs Data Enco the val ue
"01010" nmy npesags ednyapsion GEMISRE tiva CIONEACSMSngessagentowh GEM EEemedrags adi ng
schenes defi 0 d for use in the Msg Encoding field of the User Data

subpar am&*teffo be updated fromthe current TIA El A-637-B standard as
shown in Table 5. Table 5 CHART Encodi ng Type Msg-Encodi ng Length Field U

I\ AA GSMS @@ﬁﬁe@ﬁ%a%ﬁﬂ?%héﬁ@%fbdﬁ??ﬁldzoﬂhk CENISMY 3hdd€eab e
reserved Note 2: The length of each CHART field is determ ned by the
character set i n#ficcaslae in the Messape- Dypea ficksldim ¢heStisemPatai sibgaramisiee rofuihe| be

included in the Qﬁ?ag - field of the CDMA SMS nessage. [1037] FIG 3
is a diagramillus rat%ﬁ\rdlg%geﬁsagﬁbodi ment of the conversion of a GSM SMs

nmessage to a CDMBeiSile TtsadPaislehgthh@P-UBIL) iMgdto @46 id HeQUuB! Fielsi S
retai ned. The GSMto- CDVA nessage conversion may be perfornmed as follows: 1)

Set the Msg_EncoielignthcclseriData ybpasgmetennd subpar aneter of the CDVA SMS (3

nmessage to thegv mj € . [ "F'?%i:- F M%%IQ v for
t he q:"bove exare?gl glegtgl?arre %??%ﬁ@“e as iﬂg%;lmné)%%;%a%ggg?c e %glsdssélge- yspeé field
in the User DataDatyubpaameter. to the value in the TP-Data- Codi ng- Scheme
(TP-DCS) field of the GSM SM5 nessage;

{10391  FIG. 3 shows a specific message conversion scheme for mapping a GSM
SMS message to a CDMA SMS message such that pertinent control information is
retained without altering the CDMA SMS message format. Other schemes may also be
irﬁplémented based on the teachings described herein and would be within the scope of
the invention. As one example, a value (e.g., “01117) not currently used for the
Message Type field in the Message Identifier subparameter may be used to indicate
“GSM SMS Data Coding”. Other fields in other subparameters of the CDMA SMS
message may also be used to indicate ‘fGSM SMS Data Coding” and to carry the TP-
DCS field, and this is within the scope of the invention. '
C ‘ [1040]  The message conversion schemes described above can map the SMS data
coding scheme defined by GSM/UMTS to a CDMA SMS message without changing
the fundamental structure of the CDMA SMS message format. By using these message
conversion schemes, the IIF can perform direct mapping of the user data in GSM SMS
messages to CDMA SMS messages even if compression is used for the user data and/or
some other indications are included in the GSM SMS messages. These 1message
conversion schemes can be advantageously used for various situations including: (1) a
GSM mobile user roaming into a CDMA network and receiving an SMS message
originated from the GSM network, (2) a GSM mobile user sending an SMS message to
a CDMA mobile user, (3) a CDMA mobile user roaming into a GSM network and
receiving an SMS message originated from the CDMA network, (4) a CDMA mobile

user sending an SMS message to a GSM mobile ﬁser, and (5) a GSM mobile user in a



3) Set the NumFields field in the User Data subparaneter to the value in ‘
the TP- User-Data-Length (TP-UDL) field; and 4) Set the CHARi fielﬂdﬁfé/i?@z[ﬂ}}?e
User Data subparanmeter to the data in the TP-User- Data (TP-UD) field.

[ 1035] CDMkoM/omemsages may al so be sent to nobile users in a GSM network
using the features supported by GSM SIVB To achieve this, the CDVA network
can D9 JAN 2007 WD 2004/ 006595 11 ori nate a CDMA SMS nessage t hat

i ncl udes aéﬁmyﬁ%ﬁms&gavssnw gkgﬁfe% négeasrtﬁm ahOYBerfabRE F fpevoul d

t hen perform a conpl enentary sage conversion to convert the
CDVA SM5 neEsSMie neovak GEKISSIBIAR setgak iasverlad lovwsthe I)Dm atrhisterface and

he Veasage PP TBREREe, arent KertbesTiMA Bp Iaee & BT PR CoMA SMS
nmessage; 2)m§§5%eghe TP- User - Dat a- Lengt h (TP— UDL) field to the val ue in the

Num Fields field in the User Data subparaneter; and 3) Set the TP-User-Data
(TP-UD) fidlltMko t REGdisa dmgraimellmofth@mgmllﬂmvxtfmesdzﬂEMg aiDAMES message

sub t 1 FIG .3 sh f f
PP g 5 SR SRR M SRS o A BB e LUl RETOPr SCRRRE for
i nformati 0rlnés§a erlﬁwbaganwytaf@sm Abbits b9 of RETIIMPNSHE: H&'ém%is%ﬁﬁéd Q her

schemes may al so be” inplemented based on the teachings described herein and
woul d be wiinteithe G5M petwpnek.oThe whesagavesipiénd mayls aPMk amptike, user arad GEM €. g.

"0111") not rentl sed fo h e field in the Message
denti1i o BabjsaranubePETRemEling fiy CFRLETERE" » M S8 Data Codig”
Qther fiel dgodz) ot Befialby RPESKINEIST Serdite tORIIINS I redBprRaGESIBY mBssh

used to indicate "GSM SV Dat a Codi ng" and to carry the TP- DCS field, and

this is witieraspastficmebite wermhe is mfened torps t{lqmualenrn@bﬂ@ ygqg@am@ﬁm ®+ on ( )
SEheres oot S0 SORE BRI BaVES S SRR FEIRE S,
of the COVEnfMmaties fadhohQiemige BYthe SV HIFesEthBBESEE® mobile user to request
for a routing address for this mobile user (transaction b). This routing address will be
used to deliver the short message to the recipient mobile user. If the recipient mobile
user has a current and valid location stored in the GSM HLR, then the HLR returns it to
the SMS-GMSC via a Send Routing Information for Short Message Result message
(transaction ¢). The SMS-GMSC then sends a Forward Short Message to the IIF
(transaction d). | )
[1043] In general, the IIF provides an intetface from the CDMA SMS (ANSI-41)
message center (MC) and the GSM SMS service center (SMS-SC) to a serving MSC
that uses a foreign network signaling protocol (i.e., foreign to the message center and
service center). The functionality provided by the IIF is described in detail in J-STD- ()
038-A, entitled “Network Interworking Between GSM Map and TIA/EIA-41-Map -
Revision A - GPRS Support,” which is publicly available and incorporated herein by
reference. ‘ 7
[1044) For this SMS message, the IIF is seen by the GSM network entities as the
serving GSM MSC/VLR. Upen receiving the Forward Short Message from the SMS-
GMSC, the IIF converts the SMS message using the GSM-to-CDMA message
conversion scheme described above. The result of the conversion is 2 CDMA SMS
message in the proper CDMA SMS message format and including an encapsulated
message. At this point, the TIF would then be acting as an ANSI-41 message center.
The IIF then originates a Short Message Delivery Point to Point message to send the
converted CDMA SMS message to the serving CDMA MSC and VLR (transaction e).



conversjon schenes, the OF can performdirect mapping of the user data in
GSM SM5 nessages to CDVA SMS nessages even if conpression is usgd jﬁg‘rzgﬁﬁe
user data and/or sonme other indications are included in the GSM SMS
messages. TRe§S.IIRsSsde conversion schenes can be advantageously used for
various situations including: (1) a GSMnobile user roamng into a CDVA
networ k and receiving an SM5 nessage originated fromthe GSM network, (2) a

GSM nobi | e uE@r sendi ng an SM5 nessage to a CDVA nobile user, (3) a CDVA
mobi | e user HO4M ng haservmecdiMaeMadr ML rgcelyesthe wepyeadrosnvbe s agpends

originated f %]@ (%%- . | : [
nmessage to a{h%gﬁl\;lﬁpn%bl e us%trag@ g&'(ngj E=( 1pgen rlrlog%'?mgﬁu%ﬂé{ﬁ&%%&g?g E&J%&%l
WD 2004100658ped 20f CSMBX medsugs, k theecadrviag CIHEM SMS @RS Iagmayi acsDA &i r

interface. In.the, GSM x network, .a GSM MAP network .is overl aid over the
CDMA air i nt@:lk?’ﬁ\;"?dé‘ﬁae”tcﬁk‘ﬂ‘% TREBICHY SWODHP cstalimy Whigh t"F@E & rPAInPlr f ace

in the form COMA ' : | xscdvi i ' rat i ng
t he signal fﬁlg%]v%/ for iésgﬁdt?ﬁgﬁiﬁq@%%ﬂk%@g%@ ﬁsom a{a&ﬁq r?gl?jvv%oatﬁh%sguz}ftﬁé
reci pi ent nobidreMessage DaliverCBhikt nePoiyr tessipe backNG theHE(agsaction $e ThedIF by a

GSM nobi | e ugser or bi|.e user, who has roane It GSM net wor k.
The message.%@EF@%%P%%&#W%W%SWEP@FC%wg‘@ggpe user who
has roaned ' floact he FEEMANeHYR Ghagram b Mt &hbddiinkh@df YorofesESHo ?é%r&fé&%:c@ _
center (SMs5-SC) receives an SMs nmessage for a specific nobile user, who is
referred to wmseivebshosiohgssegetbynimiobide station ita GRVEE petovork,) ThisTiveceSMBsBGes hen

communi cates,w L h M SM5- GVBC t o, qQri.gi nate a Sen tin |.nformation
for Short oL Patrie i rpermisten i Spadgy b LB DMA Phiines
for & routi nge@iRschdmst ddkbiedm®bid. e user (transaction b). This routing
addriess will be used to deliver the short nessage to the recipient nobile

user. |f thellPdd pi dwitiallp he dJsegslasta habpearamater et thgntecoiapd shpdcaessage % or ed

in the GSM . h LR+ et 4t toa,cth - Viea d uting
I nf or mat i on%ngg(?&eb Ivﬁlggaggr eg%lﬁ‘? lhetshgag‘[esg—%(?’gﬁl&%%nﬁcsh% @%ge} E%% GvBC
then sends asubpiramiettr Bhed otvkiasd et HIHN A ddtérmindionris askd Maletyhethet@43bt | n

general, the IIlLF provides an interface fromthe CDMA SMS (ANSI-41) .
the Msg_Encoding value is equal to the value assigned to “GSM SMS Data Encoding”

{step 516). If the answer is no, then this received message is either a CDMA SMS
message or one that does not require handling for an encapsulated GSM SMS message.
In that case, the user data in the CHARI fields of the User Data subparameter are

processed in the normal manner based on the Msg_Encoding value (step 522). |
[1048] However, if the Msg Encoding value is equal to the “GSM SMS Data
'Encoding” value, as determined in step 516, then the 1eceived short message includes an
| C encapsulated GSM SMS message. In that case, the TP-Data-Coding-Scheme for the
' SMS message is obtained from the Message_Type field in the User Data subparameter
(step 518). The user data in the CHAR; fields of the User Data subparameter, which
contain the TP-User-Data for the short message, is then processed based on the TP-
Data-Coding-Scheme (step 520). As part of this processing, the user data may be
decompressed if the TP-Data-Coding-Scheme indicates that the data has been
compressed prior to transmission. The processing of the user data in the short message
may be performed as described in 3GPP TS 23.038 V5.0.0. * After steps 520 and 522,

the process terminates.

[1049]  FIG. 6 is a block diagram of an embodiment of a message/service center 600
and a mobile station 140x.. Message/service center 600 provides interworking and
interoperability function (IIF) for SMS and may be implemented, for example, in either

an ANSI-41 message center or a GSM SMS service center.



nmessage center (MC) and the GSM SMS service center (SMS— SC) to a serving MC
t hat uses a foreign network:signaling protocol (i.e., foreign to th@g nﬁﬁ%ﬁﬁe
center and service center). The functionality provided by the IIF i

descri bed WO 2d@t0@6395i n J- STD- 038-A, entitled "Network Interworking Bet ween
GSM Map and TI A/ El A-41-Map - Revision A - GPRS Support,” which is publicly
avail abl e and incorporated herein by 14t er ence. [ 1044] For this SMS

nmessage, ol F t t GSM
VEG VIR Db e e b AR Bl (i CRVIAISGR 281 Yt

| 1 F converGIsMAhBISERE 1dde degentufsdm doteimn 1@BNb1iks- memwaajpeﬁ m@aa@s |ieon
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center. The IMthen originates a Short Message Delivery Point to Point
message t dogkmpropirdorns@ni aeeesgargDVA pSIBUIan shar endssagemonyestarioldg pedvinsvsC and

i

nessage t ghé NEDMEC i debwotl, TRAI CEMA%J@W%@BQ@%Q&S{Q}; foTOCDABAL BMB  types
of SM5 nmessage, the serving COMA MSC/ VLR nmay receive an = acknow edgenent

from t he r@essgges e beisnsraitied Ardm the (ﬁﬁl\/bhetwgck d Thé epesager@nversibn mayabsact i on

f. In that S8l CDVA MSC/ VLR then sends the result of the A
Shor t NEsspage%&c}%SC‘%rs 'ﬁgvet’o Poi nt message back to the Il1? (transaction

g) . The |If051]henTheBekpvettoe shes whdssaples laeetheR pi8vide SO kérviBSCBREA MSChe GSM
SV5- GVBC. #104 FIG 5 is a flow diagram of an enbodi nent of a process 500

per f or med Flgrangd/or GSMiM3Qs d&bpf th?é@?é@b“%?"”é(srrﬂ'ﬂﬁl S@r@@aM%ﬂlﬁn )
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necessary, usling t nessage version sc
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Th he
User Data SCEIBHAPERIC S"rssthi’lﬁ W&Bt Pﬁé@sfasgﬁ%ﬁ“‘%iﬂﬂlucgeﬁ%f‘é{'éﬁ‘m {38¢ i s next
made whet Sgﬁaﬁﬁﬁtteéﬁ%@/ﬁ]%@%&%zﬂﬁﬁH?cb\%ré‘g&%éatO the val ue assigned

to "GSM S Encodi ng
[1052] ~ Within center 600, a controller 620 directs the flow of the short messages
through the center and further controls the conversion of the short messages, as
appropriate. This can be achieved by determining the source and recipient of each short
message received by center 600. A memory unit 622 provides storage for program
codes and data used by controller 620. :
[1053] FHG. 6 also shows an embodiment of mobile station 140%x. The modulated
signal transmitted from the serving node of the mobile station is received by an antenna
- 652 and provided to a receiver unit (RCVR).654. Receiver unit 654 conditions (e.g., O

filters, amplifies, and downconverts) the received signal and further digitizes the
conditioned signal to provide samples.

[1054) A demodulator (Demod)/decoder 656 then demodulates the samples in a
particular manner determined by the specific network (CDMA or G_S'M) from which the
modulated signal was received. The demodulated data is then decoded to provide
decoded data, which.includes short messages sent in the modulated signal. A short
message processor 658 then processes the received short meséages (e.g., as described
above in FIG. 5) to provide the user data included in these short messages. For
example, short message processor 658 may perform message conversion and possibly

decompression of the user data in the CHARI fields of the User Data subparameter, if



(step 516). If the answer is no, then this received nessage is either a CDVA
SM5 nessage or one that does not require handling for an encapsulfatfed; M
SMS nessage. In that case, the user data in the CHAR fields of the User
-Dat a subpar@g%gmgrgg processed in the nornmal manner based on the
Msg_Encodi ng val ue ?step 522). [1048] However, if the Msg_Encoding value is
equal to the "GSM SM5 Data Encodi ng" vakue, as determned in step 516, then
the received short nessage includes an c¢ encapsul ated GSM SMS nessage. In

that case, thadPrPapdiodimndchegesindiaies fthat eamprewsd rags isgmciwled e dhaelbrf r om
t he %ssag%fiel d in the User Data subparaneter (step 518). The user
data in the fields of the User Data subparanmeter, which contain the

TP- User - Dat[d0351r t Aecafiller 566 sii@ets the dpBefioRrdChsSatisbartid @obild etatdh
Dat a- Codi ng- Schene (ste{) 520) .. As Bart of this processing, the user data may
be deconpr¥&8edqriexgmpler porisalier G6H Y- SEerd FRONE HBTSSECRIOFPRIPT TRetoide? has

been conpr L ar r L SSI p si.n h ain
Che shor " rcang ¢oiglschmb AR ok ol BRESI U op bt o3 o0 § o)
After stepsmé&2fpeainttnBaPfor théenopilecmsion tterprovidé esredt 1049¢atk| & mbmbsy @nibl ock
di agram of(&n emhodi nent of a nessage/service center 600 and a nobile
station 140%% PREeesFEras (or PEEan codes 608 dpfp Hse s conitadend®di ng and

| nteroperabubsd)y ! RS Qi d fkciiRenPBhA oty ifecdd B LB G di fggRX APl €,

in either NSI - 41 nessage cente service cen JAN
2007 WO 200té0e6b@hmedts 4rd @EO]potEihkeemd62e withieithwe scop®inhs smgadoor Fgt nat ed

from GSM M5 124 and/or CDVMA MSCs 114 to, be sent from forei gn networks. .
The recei ve‘gg?ﬁg?q’ Sﬂ%‘g LegEse genve "eﬂjgl)ﬂ'o‘i“é)’ _F‘]Isg}%%ﬂ‘BP B’ePWWdVIFFEQ §‘gﬁ@qlﬁﬁﬂcbr_ 612.
Th eée—ss hor to R#ER 6 He Biter ?ﬂﬁé%?fg i ('Sl nBYaH. Fo RIS e Jiiffy, ranHlopiioVi ded

to hort message converter or conversioén to the proper format, if
necessary. satiopdrd0x.chbdmessigeproatews e may e emplmeadictl within comteolleGBM 00- CDVA

Tess20° CoMRE R bR IR ARG oM L, S
transm tted193gm tiRe SR RRENRE onTéSioARRE 3REcEANY QEGnihei R scRBed Reffr Med
as descri bed above. [1051] The converted short nessages are then provided to
serving covpayvibesimplemented by various means. For example, these techniques may be
implemented in hardware, software, or a combination thereof. FYor a hardware
implementation, the elements used to implement any one or a combination of the
techniques described herein (e.g., the message conversion at center 606, the message
processing at mobile station 140, and so on) may be implemented within one or more
application specific integrated circuits (ASICs), digital signal processors (DSPs), digital
signal processing devices (DSPDs), p;ogrammable logic devices (PLDs), field
(. . programmable gate arrays (FPGAs), processors, controllers, micro—cgntrollers,
microprocessors, other electronic units designed to perform the functions described
herein, or 2 combination thereof.
[1058]  For a software implementation, the short message conversion and processing
techniques may be implemented with modules (e.g., procedures, functions, and so on)
that perform the functions described herein, The software codes may be stored in a
memory unit (e.g., memory units 622 and 662 in FIG. 6) and executed by a processor
(e.g., controllers 620 and 660). The memory unit may be implemented within the
processor or external to the processor, in which case it can be communicatively coupled
to the processor via various means as is known in the art.
[1059]  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 the art,



114 and/or GSM MSCs 124 of the foreign networks. The serving MSCs then
forward the converted short nessages to the serving nodes (or bagdg gfejppens)’
130 currently E. ~ serving the nobile stations which are the intended

reci pi ent swof2bdiRs®sessages. Each serving node processes the received short
messages and includes themin a nodulated signal transmitted to the nobile
stations within its coverage area. [10%58] Wthin center 600, a controller

620 direct et : §ggg§ X rther
controls fﬂghgﬁﬁ%gggkghm% Efﬁgﬂéﬁ%ggﬁne séﬁgg@egggQ%%g%%%&?%%@E%@ﬁ¥éycan be
achi eved higpatdhg fronnitrgspitieoss@upe of tiednvationi eTluspfhegreRnSOERtion e S1BAJE
recei ved hy center 600. A Hgnnr%xynit 622 provi des storage for_ program

o

codes and 1Btghded fodg ligyitedda igergs shomybaqreip bt isgo be sgcosdrslife gpdest

enbodi nent ' L.on. , j -transmtted from

t he serviﬁﬁ eg%@@% ﬁ%ﬁgﬁ?%ﬁ?Féﬁg%EPﬁgﬁvggggg%%?&gggﬁgﬂgﬁmantenna 652 and
provided to a receiver unit (RCVR) 654. Receiver unit 654 conditions (e.g.,
Q filters, anplifies, and downconverts) the received signal and further
digitizeslﬂﬂ@M coﬁﬂﬂ@ﬂﬁﬁ%&LéﬂBHQ@T$b provi de sanpl es. [1054] A denodul at or
(Denod) / decoder 656 then denodul ates the sanples in a particular manner
determ ned by the specific network (COVMA or GSM from whi ch the nodul ated
signal was received. The denodul ated data is then decoded to provide
decoded data, which includes short nmessages sent in the nodul ated signal. A
short message processor 658 then processes the received short nessages
(e.g., as described above in FIG 5) to provide the user data included in
t hese short nessages. For exanple, short nessage processor 658 may perform
message conversion and possibly deconpression of the user data in the CHARi
fields of the User Data subparameter, if 0 9 JAN 2007 WO 2004/ 006545 15( )
t he TP- Dat a- Codi ng- Schene i ndi cates that conpressed data is included in tHhe
short nmessage. [1055] A controller 660 directs the operation of the units
within nobile station 140x. For exanple, controller 660 may direct short
nmessage processor 658 to use a specific coding schene, perform
deconpression, and so on, for each received short nessage intended for the
nobil e station, to provide correct user data. A nmenory unit

O



662 provides storage for program codes and data used by controller 660.
[1056] FIG 6 shows a specific enbodi nent of center 600 and nobile s@gtion
140x. O her enbodi ments are al so possible and are within the scope JEngonr
i nvention. For center 600, short nessage converter 614 may al so be

i npl emented within controller 620 ¢ or within sone other processing unit
(e.g., a nessage formatter). Simlarly,1for nobile station 140x, short
nmessage processor 658 nay be inplenmented within controller 660 or wthin
sone ot her processing unit (e.g., denodul ator/decoder 656). [1057] The short
message conversion and processing tecBbhAlM8s descri bed herein nmay be

i npl enented by various neans. For exanple, these techniques may be

i npl emented, in hardware, software, or a conhination thereaf. For a hardware
ol enment atlon, Th RSB SHERRLOCEE S ERof BRI T mSETGF L5 Sbiibi nat  on o
the technigegsscdR et P6ehad &) £idotEsh@rt mdsbie RS SROBI ERMUELEMPAsiAE: center

600, the nmessage processing at nobile station 140, and so on) may be

i npl enented within one or nore application specific integrated circuits
(ASI Cs), digit alseingndirstgrcbtiogbosesofdBRs3ge tdiagiahelindisitiynaf a phatmsssigeg

devi DSPDs bl e, Logic. deyi PL field C bl
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m croprocessors, other electronic units designed to performthe functions

descri bed her eigyin@h séeon@ %iﬂﬁ&ﬁ&é@c&ﬂﬁh@éﬁige th AQaBL ifcRbatiRe PF UMRE&Iing
i npl enentation, the short nmessage conversion and processing techniques may

be i npl enenscbemewset forgbieifiess meesage;, procedures, functions, and so on) that
performthe functions described herein. The software codes may be stored in

it (e.q., _upits 622 and 662 i.n FlG. d ted b
processor (e, o " BeRdP Y o Botanineanse e Ml th EmsEe o 7

i npl ementedypyyi thin the processor or external to the processor, in which
case it can be comrunicatively coupled to the processor via various neans
as is known in the art. [1059] The previous description of the disclosed
enbodi ments i s plefuingemetovabirdbt srid Grsyfigdrwiomeis kaid Ined vahietindicaigsta tatuenake or
use the pres

nt . i ion. Vari wnodi fi [ . . di il
bo.roadi |y AppHeR apbot RssdCt e Rl T iatlorPte g holfPSaB I Gt *

2004/ 006595xd8a0cand t he generic principles defined herein may be applied to
ot her enbodi nents w t hout

2. The method of claim 1, further comprising:

setting a length field in the second message to a value indicative of the length of

the data included in the first message.

3. The method of claim 1, wherein the first short message is a GSM SMS message

and the second short message is a CDMA SMS message.

4. The method of claim 3, wherein the first field is a Msg_Encoding field and the
data field is a CHARI field in a User Data subparameter of the CDMA SMS message.

5. The method of claim 3, wherein the second field is a Message-Type field in a
User Data subparameter of the CDMA SMS message.

6. The method of claim 5, wherein the Message Type field is set to the data coding

scheme indicated in a TP-Data-Coding-Scheme field of the first message.



departing fromthe spirit or scope of the invention. Thus, the present
invention is not intended to be l[imted to the enbodi nents shown herein but
is to be accorded the wi dest scope consistent with the principles %n noveI
features disclosed herein. [1060] WHAT IS CLAIMED IS: 0 9 JAN 2007

CLAIMS 1. In a wireless communication system a method for converting a
first short nessage in a first format to a second short message in a second
format, conprising: setting a first fiel@ in the second nessage to a val ue

i ndi cative of a short message originally in the first format being included

in the sec gg | setting a. second field |n t he second nessage to a
val ue i ndi cat iv 15 eﬁ%l?‘ﬁ“’@B‘&fFﬁ{f“ S¥eiFBreMERed [ senygsang § £HM ge;

setting a qmagsgac%felt@g@gmgmnggg@ﬁ ApSsage to data included in the first
nmessage; and fining a new value for said first field, wherein said new

val ue indicates a value indicative of a short nessage orlglnally in the
first format beisegng adPuded Godingkiehsae fiald in th(SWGSMQmeﬁage red gk iafa cl ai m

1, further et th fi , econd nessage to a
val ue i ndi éfﬁf'g&é ‘gfliquﬁbt?‘ 8%{‘}‘%@4& MeRReet 4t i WEW‘YHQ.& aH’l orEersehene igdsage.
3. The net heckh@GSEH 8MY dessiftergd N the first short nessage is a GSM SMS
message and the second shoff nmessage is a CDVA SM5 nessage. 4. The net hod

of claim3, wherein the first field is a Msg Encoding field and the data
field is a CHARietfingh dPHlisca-DdgefielDat the Sishp EMsmetBagead datadn CEMRiSMEIsRSSage.

5. The net hpd idn 3, wherein the second field is a Message-Type field
ina Userq&?ﬁwg'%n@ﬁ%?% of the CDMA SMS nessage. 6. The nethod of claim

5, wherein the Message Type field is set to the data coding schene

'288'7(3 aagd g a TiRe hRlRGTdiatd 796R&eR: the &sthnafed faR1 it L MdssdfRS P ARGl @inh JAN

User Data subparameter of the CDMA SMS message.
9. The method of claim 7, further comprising:

detecting for a value in a MsgEncoding field in the User Data subparameter of the
CDMA SMS message; and

performing the converting from the CDMA SMS message to the GSM SMS
message if the detected value indicates that the CDMA SMS message includes an
encapsulated GSM SMS message.

10. A method for processing a received short message in a wireless communication

system, comprising:
obtaining a value in a first field in the received short message;

determining whether or not the received short message includes an encapsulated

message based on the value obtained from the first field; and
if the received short message includes an encapsulated message,

obtaining from a second field in the received short message a value

indicative of a data coding scheme used for the encapsulated message, and



7. In a wireless comuni cation system a nethod for converting a CDVA SNS
nessage to a GSM SMS nessage, conprising: setting a TP-Dat a- Codi ngﬁ§cgﬁ@%
field in. the GSM SM5 nessage to a value in a designated field in hJ

SM5 nmessage and indicative of a data coding schene used for the GSM SMS
message; and setting a TP-User-Data field in the GSM SM5 nessage to data in
CHARI fields in the CDVA SM5 nessage. 8 The nethod of claim7, wherein the
designated field is a Message Type field in a User Data subparaneter of the
CDVA SM5 nessage. 9. The nethod of claim 7, further conprising: detecting
for a value in a MsgEmsesingglatd ig|thp jepeivadrhotyseassapabased wb ks dateeatindf t he
CDVA SMS nessageqpand performng the converting fromthe CDVA SM5 nessage to
the GSM SM5 nessage if the detected value indicates that the CDVA SMS
nmessage i ncludes an encapsul ated GSM SM5 nessage. 10. A nethod for

processi ng 1d. r e Wesh®ihdlclaie 9 s@B&einth@probdssih g afeliglegmuni cat i on  system
conprising: obtaining a value in a first field in the received short

message; determ ning whether or not the received short nessage includes an
encapsul ated malsemjEessiadbe data irhbe vegkived disrtaneseaefif tmdataeotlingsehefiee| d;  and
if the recel Vv r e_.includ an encapsul ated nessage, obtai ning
froma secéiﬁaé&}q?seﬁﬁtﬁ% %gf%?oéag}éfc\’/né%reg C(1)'rt nessage a value indicative of a
data codi ng schene used for the encapsul ated nessage, and 0 9 JAN 2007 19
processi ng igat a Tihe Mdied Feaimad, fhaetcompsismge based on the data coding
schene. It. The nmethod of claim 1.0, wherein the processing includes
deconpressing the data in the received short nessage if the data coding
schene i ndi cat ékthe hativehshotiamesshgesddeeert icdner amsmethsulb@d ridseageet hod of cl ai m
10, further conprising: if the received short nessage does not include an

encapsul at ed nessage, . . .
P g processing the data in the received short message based on the value

obtained from the first field.

13. The method of claim 10, wherein the received short message is a CDMA SMS

message and the encapsulated message is a GSM SMS message.

14.  The method of claim 13, wherein the first field is a Msg_Encoding field and the
second field is a Message Type field in a User Data subparameter of the CDMA SMS

message.

15.  An apparatus in a wireless communication system and operable to convert a first

short message in a first format to a second short message in a second format, comprising:

means for setting a first field in the second message to a value indicative of a

short message originally in the first format being included in the second message;

means for setting a second field in the second message to a value indicative of'a

data coding scheme used for the first message;

means for setting a data field in the second message to data included in the first

message; and



processing the data in the received short nessage based on the val ue
obtained fromthe first field. 13. The nethod of claim 10, wherejh jihey;
recei ved short nessage is a CDMA SM5 nessage and the encapsul at ed nessage
is a GSM SM5 nessage. 14. The nethod of claim 13, wherein the first field is
a Msg_Encoding field and the second field is a Message _Type field in a User
Dat a subparaneter of the CDVMA SM5 nes&8ge. 15. An apparatus in a wireless
comuni cati on system and operable to convert a first short nessage in a
first format to a second short nmessage in_a second fornmat, conprising:

means for setti®epns feidesipingjagiew yahnetfaesaikihticldeshaga spid ngwraluge i ndi cati ve
of @ shor t; ARSRAASalBE LAIARL ¥t d tohMesldok Shichali T mPBHAGrhiihyfled 10 the
second message; neans for setting a s cond Fie I'n the second nessage to a
val ue i ndi malidekinaghe secothinassagei ng schene used for the first nessage; neans
for setting a data field in the second nessage to data included in the first
nmessage; and 0 9 JAN 2007 = 20 neans for defining a new value for said first
field, whet@in bigappraaiyseirigen 17.{8itheica®PEsiosl ue i ndicative of a short
nmessage originally in the first format being included in the second
message. 16. T a L. r I LS].0G: r
setting a | engt e%@@@é’ Rﬁﬁﬁé¥§%§§ﬁ3&§%§§§3§qﬁﬁﬁﬁgggﬁE%h?ﬁgﬁﬁg |®%£%f t he

| engt h of Ilehghadtie dadcheidés inmhd fret hessade. message. 17. The apparatus of claim
15, wherein the first short nmessage is a GSM SM5 nessage and the second

short nessage is a CDVA SMS nessage. 18. An apparatus in _a wreless

communi cat { bn sk appraig obpleimbf.evheseip tedigishart messwap ietG8 Mo Snessage,
conpri si ng; f Ml j ! ield in the received
short nessgﬁgggﬂ%géﬁé$¥§é£%£¥2gﬁ$%¥§%y§%%@%g?j%éé%%%éthe recei ved short
message i ncludes an encapsul ated nessage based on the val ue obtained from
the first {g.el dan Hﬁﬁ&’@:uﬁc 1ara wibéladsRbiguhlcativrasysRE0ad dpk@bld tb Prdcbs o ecei ved
short nmessage a value indicative of a data coding schenme used for the
encapsul at BECHeEkRRYdnessFee: ¢ENITIG ved

means for obtaining a value in a first field in the received short message;

means for determining whether or not the received short message includes an

encapsulated message based on the value obtained from the first field;

means for obtaining from a second field in the received short message a value
indicative of a data coding scheme used for the encapsulated message, if the received

short message includes an encapsulated message; and

means for processing data in the received short message based on the data coding

scheme, if the received short message includes an encapsulated message.
19.  The apparatus of claim 18, further comprising:

means for decompressing the data in the received short message if the data coding

scheme indicates that the data has been compressed.

20.  The apparatus of claim 18, further comprising:



short nessage includes an encapsul ated nessage; and neans for processing
data in the received short nessage based on the data coding schene, if the
recei ved short message includes an encapsul at ed nessage. 19. The agddatfdt 1087
of claim 18, further conprising: nmeans for deconpressing the data in the
recei ved short nmessage if the data coding schene indicates that the data
has been conpressed. 20. The apparatus Bf claim 18, further conprising: 0 9
JAN 2007 21 nmeans for processing the.data in the received short nessage
based on the value obtained fromthe first field, if the received short
nmessage does notMdapgfaygeocarsingdhe dys i he sveived shagemessage bped aiptbaivalves of
clal m 18, VAGHEIT il thelHEHAP PO AL SRR S oMY iR fIESSa0E and the
encapsul at ed nessage 1's a nmessage

encapsulated message.

21.  The apparatus of claim 18, wherein the received short message is a CDMA SMS

message and the encapsulated message is a GSM SMS message



