WO 2004/ 006595 1 SHORT MESSAGE CONVERSI ON BETWEEN DI FFERENT FORVATS FOR

W RELESS COVMUNI CATI ON SYSTEMS BACKGROUND Field [1001] The present
invention relates generally-to wireless messagi ng conmunication, and nore
specifically to techniques for converting short nessages between different
f'or mat s usedwiy2edibdesysent wirel ess conmuni cation systens (e.g., C GSM and
CDWVRA) . Background [10021 Short Message Service (SMS) is a service that
supports the exchange of SMS or short nmessages between nobile stations and
a W reless comunication system These shott nessages may be user-specific
nmessages i ntended for specific recipient nobile stations or broadcast
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i npl enented by vari ous two of
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mul tiple access (TOMY syst GONMDMICATIONSYSTBNGed to iml erent
one or nore standards such as cdma2000, WCDMA, |1S-95, and so on. A TDVA

network nay al so be designed to inplenent one or nore standards such as

d obal System for Mbile Comruni catigns %U@Sh network typically

further inplenment a particular nobi protocol that allows for
roam ng and ggygnced services, with ANSI-41 being comonly used for CDVA
net wor ks (excep for WCDMA) and GSM Mobil e Application Part (GSM MAP)

being used fofl@EY amfbe Wpcddbft naiventidss. rflaR94] pebbmlle SHE wirelRSd Waddssaging
t echnol ogy dependent gANSI -41 or I\/AP} CDVA and GSM networ ks that inpl enent
different net WSPEUNSaHAB) Al &wore sperifitally 15 dscbmiaves 1)) eRPYATIRET HRE BIESSARAS
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nessage types and formats sendi ng”short nessages.

i npl gnent at i o5 pndIOBMAh.or - di f f erent processing on short nessages. For
exanpte, for the SM5 inplenentation in GSM MAP, the user data in a short
nmessage nmay he sent in

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 messages intended for specific recipient
mobile stations or broadcast messages intended for multiple 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, IS-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 ANS1-41 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 (ANS1-41 or MAP), CDMA
and GSM networks that implement different network tcchnologies support different
implementations of SMS. Each SMS implementation has different capabilities and
utilizes diffefent message types and formats for sending short messages. Each SMS
implementation may 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



a conpressed or unconpressed form wth the conpression al gorithm being
defined by WD 2004/ 006595 2 a standard. For sinplicity, the SM5

i npl enentation in GSM MAP based networks is referred to as GSM SM5, and the -
SMVB i npl eneWOa20046395 ANSI - 41 based netvvor ks is referred to as CDVA SMS.

[ 1005] Al though CDVA and GSM are quite djfferent in design, an interworking
and interoperability function (fF) has en defined to allow for
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user may ro ge area of a CDMA network and can continue to
recei ve serr\?fng@att%ﬁﬁaﬁp@g\ésg [1006] If the CDMA and GSM networ ks both

support SMg1p04)en AMofdh UWAfdﬁHCGspﬁﬁreotiudeh&fﬂei‘éﬁt I dEé?g&%Vﬁﬁérw%ﬁ& shor t
nmessage originated fronione network into proper forfmat required by the
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one systeminto the specific format required by the other system For

exanpl e, S|Wulm@@@dﬂb@r(ﬁﬁmmhﬂﬁemrm%mmo(ﬂrecmmr@gm ofser data
and CDVA SI\@R&ESGS‘ nglté o tuth rqS)ressed format, the | IF would need to
deconpr ess FES r?oﬁ s VEFTCLS MEVIBYE e and then converts
It to a COMA0BHE W%WGDMM)EIQDYEM HdtR oMot SsupBeS 3MS MebenC B A the't her

fields that do not,exist in the CDVA SM5 nessage. [1007] There is therefore

a need in tiwactigns ofdhe IEGR A et each shoremessagnpEpBateddnm gos nety LD SVS )
oot or at ede SRR FpBRe Ry i oo B A b SESARIRE e e BRER B BED, |

short ness a@ﬁsr fivoge nHoﬁlebfzérgb@ﬁﬁsef ODVA Sind BSMbyetabikh erh&n ﬂlffﬁd?dhe lnetswork
conmuni cati on st ens GSM SM5 and CDWVA SMS) such that pertinent
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one system into the specific format required by the other system. For example, since
GSM SMS supports both compressed and uncompressed user data and CDMA SMS

does not support the compressed format, the ITF would need to decompress the user data
in a compressed GSM SMS message and then converts it to a CDMA SMS roessage.
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 art for techniques to convert GSM SMS (\)

messages to CDMA SMS messages, and vice versa, such that the problems described

above are ameliorated.

SUMMARY
[1008]  Techmiques are provided herein for converting short messages between
different formats nsed by different wireless communication systems (e.g., GSM SMS
and 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 10 indicate that the content of the CDMA
SMS message is an encapsulated GSM SMS message. A second designated field in the



GSM SM5 in a CDVA network can be achieved by defining a new value for a
first designated field in-a COMA SM5 nessage to indicate that the content
of the CDMA SMS nessage i s an encapsul ated GSM SM5 nmessage. A second

desi gnat ed fiwhdodifpodshe WO 2004/ 006595 3 CDVA SMBS nessage may be used to
carry the data coding schene information for the encapsul ated GSM SMS
message. The first and second designated f3elds may respectively be the
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[1010] In another embodiment, a method is provided for processing a received short
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
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
| éncapsulated 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
decormpressing 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 inciude an éncapsulated 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



I ndicates that the data has been conpressed. Alternatively, if the received-
short nessage does not include an encapsul ated nessage, then the data in ]
the received short nessage nay be processed based on the val ue obtai ned
fromthe fiwobedsoeésds [ 1011] Vari ous aspects and enbodi nents of the

i nvention are described in further detail below The invention further
provi des net hods, program codes, digi tal4si gnal processors, nobile .

stations, bage @E%%ﬂeﬁﬂsuaﬁauss LRPR s, %ﬁﬁ%@%ﬁ&;@%ﬁé&s ofNe %%fg{ezshs 20

2004/ 006595 4 I npl ement Vvarious aspects, e I mrents, and atures of
t he invent i dascrilest in dertlearidbiad belowf.ur t her detail bel ow. BRI EF DESCRI PTI ON OF
THE DRAW NGS [ 1012] The features, nature, and advantages of the present

i nvention will become nore apparent fromthe detailed description set forth

bel ow when taken in CBW‘B%SC P:f%gﬁ(g?armi) WiN@S' i ke reference
n roughout an

characters identify correspondrngly efein’ [1013] FIG 1

i s a diagrameed] a GheeRfR! habreN8hdaitarkdbatk df iRé YEREnEntdaMOn WiBlt MRbkeand a
GSM network; [1014) FIGS. 2A and 2B are diagrams illustrating a GSM SM5
message f ormate appgrent fropivie Sesilad dewgiptipe setdiorth hebpye wihew edkgn 111 coBictORG. 3

i di j | J th i f GSM. SMs. . SNVS
22 29T W R SRR b R SR o R
an SMS nessagsughbhimdtvigrégM network to a recipient nobile user in the CDVA

net wor k; [1017; FIG 5 is a flow diagramof a process perforned for a
recei ved shB0i3hesdige 1 b5ya diagein ok aseampmuricatipn hetwopiieh dacheder;2 6HBMA1018]

FIG 6 is i 1 enbodi nrent of a nmessage/service center and
a nobile s%@#@ﬁ&a%?% | PTION [1019] FIG1 is a diagramof a
communi cat i 014kt WHIGS108 @b 2B drd diageess dluSivihg DESMDSMSIhéssagedfopm&iSivid g)

network 120. An inter-working and interogperability function (IIF) support
cormmuni cat i 8FIBIARNR MeseaseiRmTESRES A%t wor ks. [ 1020] The CDMVA network may

be desi gnedyp9sf ONfEMLQ 2 ANkard HiusGHind 18 Gonversion of a GSM SMS message to a
CDMA SMS message: | |
[1016] FIG. 4 is a diagram illustrating the signal flow for sending an SMS message
from the GSM network fo a recipient mobile user in the CDMA network;
- [1017]1  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 ‘ C)

[1019]  FIG. 1 is a diagram 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
“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 that
support Short Message Service (SMS). In particular, message centers (MCs) 112 are-

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



"Cel | ul ar Radi ot el ecommuni cations Intersystem Operations”, which is a nobile
net wor ki ng protocol that allows for roam ng and advanced servi ces. Roam ng
refers to the use of a nobile station away fromthe hone area. The CDVA
net wor k i ncl mber of entities that collectively support
comuni cat i 0#94?500%0%91 e stations 140 wthin the network. For sinplicity,
FIG | only shows the CDVA network entities that support Short Message

Servi ce (SM5 n partjcular e nters are responsible for
storing, rel 2’;1&? %‘Se Hahlflsr%%ﬁwﬁ\?gégbﬁfﬁégfg%(e%vm@ F‘F@Ss@ét»r)r@ﬁgng hd wWo
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station is al ggyinehesced, hRbAs sBtd L& &Tﬁ%éd% as feRb falon, H3GMinAdHdepTENT
(UE), or sone other termnology. [1021] The GSM network may be desighed to

conform to GSMuigshit UEpmsirisome par tepainolqagsv I\/AP) whi ch is another nobile

net wor ki n r ol a |l ows for roa dvan C GSM
net wor k i gclou@(i-}gﬁ ﬁ)ﬁ CRTf P?aé’sbetci?é‘tggeq: %3@ Rpphcatlon
conmuni cat i Oan{rP(giSMEMMI WEicl {senbies mdbild h&woﬂ@n%ﬁde&fohhapmm o0 réangig Y

t he functi onal M network entities for SMS are shown in FIG 1. GSM S

servi ce cent el pdEMcSl/SeadRs- 121216a@MeEq§Wﬁ1§<i tihadudesr a gruwptien gof ﬁetlfaﬁ;& flept and

swi toning. T uRBEPDRD FapomsarriRLpiP Brdhe, PR TRk gy G B R i,
SM5 gateway Maly thehivicBbiz @ Cnetsiki chtitied ERCINIO Nr® khdwieinVBIG. CRP &SN SMS
receiying short nessages fromthe GSM SM5-SC, interrogating a hone | ocation

regi ster (HZRIerYigR fieﬁ AGSM-SMST-RES) JR2aAt SWBOPHblSr fAit StoFng.ofelaving SR t

: d Shst o
base. ot at | ons) Vil Ber s RR0 K maBRSARRRS' NI O pa R B0 SRR O
tpescﬁ mes s agefimnciismy! fﬁw&obﬂﬂbestamnkm@lrwﬂﬁn( éﬁ&ka’@k/&redsxl\m{ S gaeway MEEi on
of t MSC d t1 th to th
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the core netwo on GSM
information and SMS information for each short message, and delivering the short

»—4

messages to the proper serving nodes (or base stations) for the mobile;_ stations which are
the intended recipient of these messages. GSM SMS interworking MSC (GSM-SMS-
ITWMSC) 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 ANSI-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. | .
[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 ab_out 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 consulted



MAP. As used herein, "CDVA" refers to a CDVA-based system or network that

I npl ements ANSI -41. [1023] The interface Q between the entities in the CDVA
network and the interface E between the entities in the GSM network are
defi ned by WNSte#msmad GSM MAP, respectively. [1024] To support nobile
networking in accordance with ANSI-41 and GSM MAP, each network maintains
home | ocation registers (HLRs) and vi si {9 ng location registers (VLRs). The
HLRs and V ;. 0.Sk0r e ] 3 ' e |
tati ons | 0% Aaceoblid) B Hhe UBRMAP eRiieqld BbRTpLAR, MOMbalACAIPHAE, g
bet ween t heessggesor ks, their |ocations are continually updated in these

dat abases é]at Ahe net wor ks know t heir whereabouts at all tipes. These
dat abases iggi hen Ben%‘is%@’éd He SEMA0EEE05SE1 peivorkst éPPEPé%lt‘g%?reﬁty t he
net wor kK ent;jqi Nyl ' ' ' : 025
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As not ed above, the and GSM net ent "I nplenentations
of SMS. EactuligdSliffeehesiertatssape tppasvinddernditd.f er ent capabiliti es and

Gi agr am i | IEIET FECoARiAF vetimn SiRGan o e SIS i bt G P s er
Layer (SM ﬂ{%ssaml%ﬂsféﬂ.%f(ﬂﬁ-’ﬁ)‘?%%ﬁ% E%{g thg?@egg@ ﬂ&%ﬁ\@@?}ot&b%tﬁck In

GSM six different protocol data’units I ned fof SM5 nessages.
O these, inrGBNSsiDELMER RiDWcok datrenhits (PP&IsY ae ddiined foreSkiSgeedsagan tOR

service center t | ation, and, an SM5-SUBM.T PDU i s, used to send
2thort modbsgeat SYSDEREVAR BIG b0 fOHLT Pt Berpre ot stk REnet er
PDUs ar e usgqhd MobiMeiors hAd 4 SMERSUBMEOPIING uséd RAKAQWbE ARERBE froln )
[1027] The SMs5-DELIVER and SMS-SUBM T PDUs have the general fornmat shown in
FI G 2A. Edbé nebilerséaiiont tacheBeryidenesntate sThe nibeh @DUsf ark jused| 9 conMeyosdtys t hree.

fields of part&% | ar i.n.the present description are shown in. FIG )
S

l,Nt gr est
2A. Tabl e 1P} gmiaﬁ‘g’saél 4 %Wlﬁi%?]ﬁg' and their short descriptions, where TP

denotes TrgmedAr PThé MS-DEFHRE ahd ANIS-STRMIT NADE; kangtiie [Pesdsl Ririnan
TP- DCS TP- Dat a- Codi ng- Schene 8 bits Paraneter identifying the coding
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

Parameter identifying the coding
scheme within the TP-User-Data.

TP-DCS | TP-Data-Coding-Scheme 8 bits -

Parameter indicating the length of
the TP-User-Data. ‘ . C)

TP-UD | TP-User-Data variable | User data for the short nieSsage.

TP-UDL | TP-User-Data-Length 8 bits

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-numeric 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 cor_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 describéd below.



scheme within the TP-User-Data. TP-UDL TP-User-Data-Length 8 bits Paraneter
I ndicating the length of the TP-User-Data. CJ TP-UD TP-User-Data vari abl e
User data for the short nessage. The TP-User-Data field contains the user
data for the short nessage. This user data is typically an al pha-nuneric
message genewas sWsmsed on a particular character set or caoding schene.
However, if User Data Headers are included in the TP-User-Data field, then
the contents of the nessage nay al so be mfi ti medi a and ot her enhanced

formats in @2d] ontiKle 2hRRIROU t Eﬁg'd he

TP- User - Dat aqgl eI]d IS deegllnegﬁg[; %E%g& t}gﬁ%)ﬁtat #%@%g O%a?a Length field
and is given in units correspondlng to the |length of each character for t he
sel ected character set, which may be 7, Tpled¥ 16 bits. The

TP- Dat a- Codi ng- Schene field describes various attributes of the data in the
TP- User-Dath fjgd d Jand is described bel ovg,\0 3894/ 006595 7 [1028] Table 2
lists the el paents—gi—the TP Table 2. Bits

Descri ption | 7-%6Set| Jabtd' " fbxﬁcxfﬁeﬂ@ﬂhCMgnmchmg i ndication. 5 Set fo
"0" for uncoffpresse The TP-Use —Settg“tfor
conpressed data.5 4 yefetf(b“a %“’W‘?"OH}PE%SS? @atﬁﬁb@eﬁg ﬁ%‘t@%ﬁdget to "1" if
bits 1-0 arel used td ik ff’h‘émﬁﬁfﬁ%sﬁéé‘afé{ ass. Indicate the character sg¢t .
bei ng used flor the dajgd aytf "'ﬁ'lt - fLeld "00" = GSM 7-bit, dejault
al phabet 3-2/ "0¥ = Qiould.; tslg %1@65%2?066 bi t 5 1iL = reserved.

| ndi cat e t helnessage el pnah S . 4tlhem tfectid 255 0 1-0 "Al" =

class 1, defjault nequna.gatemrédﬂmte‘rlsab 1Iﬂg(1'1'se&‘f<§‘r|tﬁ€$§at21n TPl Dhes PREI fidla

nmessage “00” = GSM 7-bit, default alphabet
_ _ 3-2 “01” = 8-bit data
( ‘ “10” = UCS2 (16-bit)

“11” = reserved.

Indicate the message class (if enabled by bit 4)
“00” =class 0 .
1-0 “01” = class 1, default meaning: ME-specific

: “10” = class 2, (U)SIM specific message

“11” = class 3, default meaning: TE-specific.

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 ficld is uncompressed or
compressed using a specified compression scheme. Bit 4 is used to “enable” bits 1-0.
Bits 2 and 3 are used to indicate the chafacter set or coding scheme used for the data,
C with the default character set being GSM 7-bit. Bits O and 1 are used to indicafe 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.
{10301 FIG. 2B is a diagram illustrating a CDMA SMS messége 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:



"11" =class 3, default neaning: 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 some other values for other indications. Bit 5is
used to indicate whether the data in the TP-User-Data field is unconpressed
or conpre¥eUIMHRYSa specified conpression schene. Bit 4 is used to
"enable" bits 1-0. Bits 2 and 3 are used to indicate the character set or
codi ng schenme used for the data, wth the default character set being GSM
7-bit. Bits 0 and 1 are used to indicalaebieBe nessage class for the short
message. [1029] The GSM SM5 nessage format is described in further detail in
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These nmessdges have the deneral fjdRa#eiRS eé‘ﬁ&ﬁlaﬁ apser datgitselhi ch i ncl udeg a
nunber of subparaneters. Table 3 lists the first two subparaneters for

t hese nessa fs and their_ short descriptions. WO 2004/ 006595 8 Table 3
Subpar anet ef1@8hgt nl'abied Bsts thedieldwafdhe Ussrdiate sybperanseteryt es | ncl ude t he
nmessage type and a nmessage identification that may be used for

acknow edgnent. Include various attrib for the user data in the short
User Data vari abl e nessage as wel | as the user data itself [ 10311 Table 4

lists the fj Pat-arstbparanreter——Fabte—4—++etd—tength

. . H
Descri pti or]_Subpdfeidet er Lengiht 4 Set to "00000Beserigtion t he User Data )
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Subpar am Lgn el uding. parane
| Indicate the length of the User Data subparameter,
Subparam_JLen 8 bits | notincluding the Subparameter_ID and

Subparam_Len fields.

Msg_Encoding S bits Indicate the coding scheme used for the user data in
the short message.

Oor8

Message_Type bits

Indicate the message type for the short message.

Indicate the nuinber of occurrences of the CHARA
Num_Fields 8bits | field, which typically corresponds to the number of
characters in the nser data.

Num_Fields occurrences of the following field:

Contain one character for the user data in either the
CHARIi variable | CDMA SMS short message or an encapsulated GSM :
: SMS TP-User-Data. Q

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
Iength.

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 number 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
CHAR!I field is determined by the coding scheme used for the user data in the short

message.



Subparam Len fields. Msg_Encoding 5 bits Indicate the coding scheme used for
the user data in the short nessage. Message-Type, O or 8 Indicate the
nmessage type for the short nmessage. bits Indicate the nunber of occurrences
of the CHARi,n0sNdERoEi €l ds 8 bits field, which typically corresponds to the
nunber of %aracters in the user data. Num Fi el ds occurrences of 'the
followng field: Contain one charactergfor the user data in either the
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SMVB \qgl?ﬁatgen perform the conversion of the GSM SMS message to the CDMA SMS
<messagev. '
[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 default 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
currently no fields in the CDMA SMS mes;age format to indicate to the recipient
mobile station whether the user data is compressed or uncompressed. In addition, as
shown in Table 2 and FIG. 2A, the GSM SMS message format includes a message class
and some other indications in the TP-Data-Coding-Scheme field. There are currently no
comresponding 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 'o_f the CDMA SMS message is an
encapsulated GSM SMS message. The Msg_Encoding field includes 5 bits for 32



for various situations. For exanple, the message conversion nay be needed
when a GSM nobile user roans into a COVMA network and receives a short
nmessage in the CDVA network, or when a CDVA nobile user in a CDVA.network
receives a short C nessage froma GSM nobile user. An inter-working and

i nt er opeMdbIO0#P459Suncti on (UP) would then performthe conversion of the GSM-

SM5 nessage to the CDVA SMS message.1é1034] From t he above description, a
"basi c" unconpressed GSM SM5 nessage nay be converted into a CDVA SMS
message lpys&i;ﬁlerwhbaesrmﬁ pibidh Ithare cinedndly defintdéy mﬁlﬁﬁoﬁmmﬁcﬂﬂmmng
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field intoidestifysencbabding stiparefve therG$M SMB0Adssageo rTiihrevcEddiig bmltem]hef aul t

al phabet 1 Ve GSM S ssage has,. been res ed usin
t hg cor’rﬁ?%’ g‘? gﬁ“‘ﬁ?‘gﬁ? ?pﬁﬁ# @éﬁlﬁ@b‘l M‘? w g% spepaiis/gragnpie n%ﬁe‘ﬁ‘ Yhe |1 Fg
woul d need;d @ H8F PIPLEASLor h%smeSMéaDQtatEn&ﬂﬁx%””1#%96@&%%5159 whi ch

may then be included in the CHAR fields of message. This
woul d be splsmessifined foraee inhide Msgr Encaging Beddllof thoUsdrddais subpataiveteThidy SVS

nmessage for gt icate i ile,s i on whet her the user
data is &’8&%3@‘5@%8% Bﬁ%ﬂﬁéﬁ‘é@%ﬂ&’eﬁh ﬁa&a?ﬁa&ﬁ ‘ﬁ%mi‘ﬁ% in Table 2 and
FIG 2A, the GSM SM5 nessage format includes a nessage class and sone ot her

i ndications in the TP-Dat a- Codi ng- Sqhges field. There are currently no
corresponding fields in the COMA SMS rressage format for these el enents,

whi ch  woul d[alr'so need 10 be mapped 10 1 sup 5 in the
CDVA net wor k. (wmilm@ﬂi,géspﬁﬁt, i nNp l‘g'ugﬁ flor 1EeeMhSMVG i n the(’SI})I\AA
network can pe achieved by defining a new vEMle for the %QEncodi ng frefd"

in the User pata subpehramater to indijcate th the c nt enty of tihe CDMA SMS

nmessage i s ap——encapsulated GSM SMNS nel i Hel d i ncl udes
5 bits for SZGmmﬁ@EE&ﬁlﬂ@(newg)sm bl e v&O1HS, of i QMotdQ arle currently
defi ned by for—temdrf Sachl codimg—schenes, Twhth—arg assi gned

val ues of "0 b e‘f'}‘ﬂl'b‘i?d‘FFmBﬁI@ for_fthe Msg Encoding field. Anyone of the
reserved values from"01010" through "11111" may then be used
Note 2: The length of each CHARI field is determined by the character sef 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 Q
message to the value assignéd 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 messages 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



to identify a new coding schene for the GSM SM5 nessage. This new codi ng
schenme nmay be denoted as "GSM SMs Data Encodi ng". As a specific exanple,
the value "01010" nay be'used for "GSM SMs Data Encodi ng", in which case

t he codi NgwSGh X sdefined for use in the Msg_Encoding field of the User
Dat a subparaneter may be updated fromthe current TIAIElIA-637-B standard as
shown in Table 5. Table 5 nd ding Lengifh CHART Encoding Type Msg-E Fiel A
A A GSM SMS Data Encodi ng (new) "01010" Note 2 all other values are
reserved Kogsae a CRMASHYS mesfagebit iQENER 4 iGSM SMS detsgrioneapsiptetiing

character . adi ed.in he .TP--Data Codi ng- Schene fie i i1l be
i ncl uded idﬁﬁt”%@ﬁ%@%@%ge-%ﬁ WBpIg 31 Perfrgy W@%emsgwi" FIG 3
is a di agmisdgelcestersibh e ceiveR ThOEDMAL SIS hbRasORVE GSM BME masdasias SMS
nmessage to a SM5 nmessage such that pertinent control information is
ret ai ned. fqHVI5SM t o- CDVA nmessage conversion nmay be perfornmed as follows 1)
Set the Ms g Encoding field in the User Data subparaneter of the CDVA SMS
nmessage to the 15,5 TR gy 05 Males N " for

t he above ex rrg;égh%?r‘fg%{tag?&@nﬁt %%heg@\éﬂ gnrre(%?;ﬂ;%hg?fj@gg} %%‘%E%%g%#gpe field
in the User Datle ssibpdn ahedessige_Thee fialditn itite LUser Dt Siparafied ng- thehene
(TP-DCS) field qf the GSM SMS nessage; 3) Set the NumFields field in the
User Data subpgﬁg%%\qsﬂ’éﬁsﬁ?}%; value in the TP- User-Data-Length (TP-UDL)
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sent to nobi | e fiukknghe Usea DEBMubpirameter; ansli ng t he features supported by GSM
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Data subparameter.

[1039]  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
implemented based on the teachings described herein and would be within the scope of
the invention. As one example, a value {e.g,, “0111”) 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 “GSM 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 ¢an 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
mességes 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 message
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 sehding an SMS messagé to a2 GSM mobile user, and (5) a GSM mobile user in a



descri bed above. The 17F woul d then perform a conpl enentary CDVA-to- GSM
message conversion to convert the CDVMA SM5 nessage to a GSM SMS nessage, ds
follows: 1) Set the TP-Dat a- Codi ng- Schene (TP-DCS) field of the GSM SMVMS

message wowooilagssyal ue in the Message _Type field in the User Data
subparaneter of the CDVA SMS nessage; 2) Set the TP-User-Data-Length
(TP-UDL) field to the value in the 13@n _ Fields field in the User Data

subpar a .. and Set the - -Data_ ( TP- field to.the data in the
R §GRR R iivet A RN DS, BRistet Viy ORGP i cntedanio 8 b8 peci 11 ¢
nessage GEMIS 5dt@Bris GhESR-{1AP ARRRHNE vt oV TEDMA it PutdfdebMid SVE
nmessage such that pertinent control information is retained wthout

al t er i ngGShe SEivmesgenas serjevid tren@PMADahdntesfetremsbe foyn of CBMA SMbpl enent ed
based on teg% éseachi ngs descri bed herein and would be within the scope of ’
the invelitT6R" As one exanple, a value (e.g., "0111") not currently used for

the Messrge]l TYJAd. 148k d didgrdch AlVBSSAOSe DAL f1bWebr @uaﬂ%raﬁms&ndmgebe used
to indicate "GSM SMS Data Coding". O her fields in other subparaneters of

t he CDVAfiSWS2 GEMsagiworaip alrseipisat owbiletuset mdiacGPMA asiwaks ThisaSM8di ng" and

to carry_the TP- fiel d this s Wthin,the.scope of the invention. C
+° Toa0] MigedBeytsaorbf  ptf indeledik ot LENt bR OROARE i eBISIE at
codi ng sghemre st medolky TESMidMS C%%ﬁﬁnﬁﬁ%b&@ﬂﬂ%ﬂﬁﬂﬂ%éeh@ﬁh_mngl ng
t he fundanental structure of the SM5 nessage format. By using these

nessage MOBHE 8pive has reamed intorthe CDMAa8tWREKS or m di rect nappi ng ef the user

data in VS a | ] ' I s used -
for the TO2T o nlERYS SN NS WA AT TSRRSSEY Rbetvin SR IMAE BBl ° o7 S
messages forbdspeeifiomschilg lemse(:jrpwh& &.Emi).’mdsc hethesecipieni@okbithnset Ggmeattion alsed for
various sjtuations including: (1), a M. nmobil e user, roamng into, a CDIdA

net wor k Zﬂha Sﬁ’é%ép\;hﬁg‘:%mm%whg&s INpriaMel toosiginatied &M Rettiigrk, (2) a
GSM nobi | ' mﬁﬂfﬂ : | # CDVA
nobi | e ug ?Hé%%%gﬁgg?ﬂ?g&gs ﬂ%tsé wor ané) f%rlece v‘%ﬁﬁgi"lé’ﬁegﬁt%@g%@

ori gi nat dat £ roming hdd€EMRr e wbkle vser) (tandEliién bpbThie routiey adklessdiwil]l ten  SMVS

essage tugeda to%%vgp t?nielsﬁor% ?Jgss’agg Qg l;lga5 CC&)ieCI;l%I}/IHO 1 eiulsgr. he irerg;ip?en\{\lr)ngtg{%41006595
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 Resulf message
(transaction ¢). The SMS-GMSC then sends a Forward Short Message to the 1IF
(transaction d). | '
[1043] In general, the IIF provides an interface 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 TIF is described in detail in J-STD- U
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. Upon 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 resuit of the conversion is a COMA SMS
message in the proper CDMA SMS message format and including an encapsulated
message. At this point, the IIF would then be acting as an ANSI-41 message center.
The IIF then originates a Short Message Delivery Point to Point message 10 send the
converted CDMA SMS message to the serving CDMA MSC and VLR (transaction e).



12 GSMLx network receives a GSM SMS nessage via CDVA air interface. In the
GSMLx network, a GSM MAP network is overlaid over the CDMA air interface and
GSM SMS nessages are sent via the COVA air interface in the formof CDVA SMS
messages. 1041 FI G 4 is a diagramillustrating the signal flow for
sending a sage froma GSM network to a recipient nobile user in a
CDMA network. This SM5 nessage may beég;sf;ﬂent by a GSM nobil e user or a CDVA
nobi | e user who has roanmed into the networ'k. The nessage reci pi ent may
be a CDOVA[MYH] e Theserndng GOSNV MSCHVLR racsdies Weanémasge fromeble [TRtaad témis COVA
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The result the conversion | nessage 1 n proper SMS
nessage f ehieMsgalftotiing lvalte igequal enthepaldeaisdgned to “GSM SMS Data Encodlng”

(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 received 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 Déta.subparameter
(step 518). The user data in the CHARI 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.descﬁbed 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.



1~ message. At this point, the IIF would then be -acting-as-an ANSI-41 = _
message center. The ]JIF then originates a Short Message Delivery Point to

Poi nt nessage to send the converted CDVA SMS nessage to the serving CDVA
MSC and VLR (transaction e). WD 2004/ 006595 13 [1045] The servi ng CDVA

M5C/ VLR r@oensmmsiohe nessage fromthe OF and sends the CDVA SMS nessage to
the recipient nobile station (transactlon f). For certain types of SM5
nmessage, the serving CDVA MSC/ VLR may14ecei ve an acknow edgement fromthe

recipi entyq il tar;
t hat case, ‘Tﬁ]\e g(é‘?‘%/tl ngwf%@%&g?%g %Rl % emg%hglxlg&???%w%ort
Message B%IDMAeMSGaolwtoth@ sExi Mmrfafesggm\baﬂds tlthetrh&ﬂ’ddFShbﬁﬁﬂEkS@éﬁlam g). The

IIF then sends, the result of th F T?hort Message to the GSM SMs- GVBSC.
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process assunes that the shdrt nessages are converte I f "nhecessary, using
t he GSM tto-tigDMbperepsngeif necsysaysiln tpaﬁmhbnmhdﬂsmss@cboam 614 Peddims

Initiall Dat a bararreter recei ved short nessage i
oblt a: nedy((}gfi (ﬁ%& mFFF@D?S/;P wrsien forG g&ﬂgél\%]g@éﬁa:gés 8 gﬁf Ha’éﬁmft%iﬁ%ﬁélr SDat a
subpar angher chird h&ﬁwéﬁ&t %aegmm@ ) meéag@tc%%fa '8 CHoMEXSMvRde

whet her or not the Msg’ Encoding value is eqtia val ue assigned to
" GSM SMVS DaisageRe bditragdmittied tiepn HE6GSM hettvoek. aﬂ“hmmnessgermnvﬁrlslen uidyi e r ecei ved

nmessage is gith message or one that does not require handling

for an erﬁ?ﬁﬁgﬂ?‘g‘?sé% %%gg)%"%ssage In that case, the user data in the

CHARI fi of mal
egsi) m@cbﬁ%&e@%gnng Bl gérx?é &en P ldga 9‘{9 38 EPMAREES

manner based on the Msg Enco (step 522 However, 1f the
Msg Encodl Hgpndir (SN MbQs 224 ob theHforel ot ShvEksDakle seBriogn MSCE thom Ifcnrelanhs

deternn 51 en the.recei.ved short SScl des a
encapsul at?%&o%ﬂe@l\% ﬁE@g - {] thFh%?wa%sné’ﬁeﬁ ¥ %h(’“@i;giliﬁé’ugew for
the SMS r@%ﬁﬁgﬁlelxﬁolﬁiét@ﬂlﬁg WHiGMehBe hﬁéﬁaaee&y@ﬁtsfdf%ae Ixﬁbs.&ztg@s Upgén Dat a
subparanmeter ~(step 518). The user data in the CHAR fields of the User Data

subpar aresesving whdecprocesenst the neceiied Fhottigeassanss and ancledes thdmrin ameeddated i s t hen
processed Eﬁ?ﬁgnsﬁj@%%&%at{wmﬁgﬁt g‘& ons'\{}%léftscgﬁar Gseta% a.520) | As part of this

processi 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] FIG. 6 also shows an embodiment of mobile station 140x. The modulated

signal transmitied 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 GSM) 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 mesé.ages (e.g., as described N
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



deconpressed if the TP-Dat a- Codi ng- Schene i ndicates that the data has been
conpressed prior to transm ssion. The processing of the user data in the
short nmessage may be performed as described in 3GPP TS 23.038 V5.0.0. After
steps 520 and 522, the process ternm nates. [1049] FIG 6 is a block diagram
of an enb%%%oﬁ%%. a nessage/ service center 600 and a nobile station 140x.
Message/ service ce it er 600 provi des interworking and interoperability
function (11 F) for SM5 and may be inplggented, for exanple, in either an
ANSI - 41 nmessage center or a GSM SM5 service center. WO 20041006595 14

[ 1050] CeteeFP-Ebta-Cediaphshersnindietietathas comprsissash dafa fis dnel@BNM) ivSBs short and/ or
CDVA MBCs L0 be sent fromforeign networks. The received short nessages
are tenporartrly stored in a nmessage buffer 612. These short nessages are

t her eaf t ef1058pt r i o \vedirbli@nadohgirkuid R opurstidy oF itlte dnitd wathsh afobileBasiage
converter 614 for conversion_ to the proper format, if necessary. In

parti cul ard0%hEpE expaaplerongelercptomag tirepleshiost PMESSagSIPrecssDIRS e ¥8age
| - t i t.t ed K,
ond con sl RSN 8065 (Bl T & o A cal 5o B BT o

fromthe GishMagetmended fohehemasiRggativnn e piivitie doRiecbaser petal o4 ietndg vdigscri bed

above. [1051] The converted short nessages are then 1Eﬂrovi ded to serving CDVA
MSCs 114 68nBrogideesipragader progragy codpea wisdbyteppirRlder 66e servi ng MSCs t hen

forward t gpnv e Iggc}% : [ . : tations)
130 curre tISyPC q:ggf\g/isﬁg% hé? no ?%gﬁ%%lael}lgﬁs&%?égﬁggﬁgqf@ggg{rr‘\‘%lgﬁggodé
reci pi ent Otlefr einftedienenes s@gdso possiile asd prei wghmotthe soomc ef gesintdigionedirved
short massa%es %‘I;]\ﬁ i ncludes themin a nodul ated signal transmtfed 60 t he

a

mobi | e st E7FIHD i TACYSREe GoRyeHel Pd4 say plso hegennlerpgnied i atrolies 2

control | e, G2BindonRCliE doki he 2085 agenter
azg, furt he? co]rl1lt rol ?tt%ﬁeﬂ}g%ﬁ%}ggg?%r@ %f aﬁﬁgiﬁﬁﬁﬁmssagggaﬂgg&rgﬁﬁlgpri at e.
Thi s can betier My etbrbmestegepiocessmpp Bhrvaybaimpemented aathpi emtrolér @faln short
nmessage r b center. 600, A

pr ogr am g"g@é’g&gﬁ RRFPIOSSIRE B’i}t@%’[&g&{d@ag%%cg%%égéfvwgs gt glr gg_esl;lg\r/vs an

embodi men{103f7] MobiHeeshoktak@hgel #0hversidte ald Bicaishfl teehAifass ddsavised Rdr&@d from

t he serving node of the nobi %e station is received by an antenna
may be implemented by various means. For example, these techniques may be
implemented in hardware, software, or a combination thereof. For 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), programmable logic devices (PLDs), field

C . programmable gate amays (FPGAs), processors, controllers, micro-controllers,

microprocessors, other electronic upits designed to perform the functions described
herein, or a 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. Vadous

modifications to these embodiments will be readily appafent to those skilled in the att,



652 and provided to a receiver unit (RCVR) 654. Receiver unit 654 conditions
(e.g., C filters, anplifies, and downconverts) the received signal and
further digitizes the conditioned signal to provide sanples. [1054] A
denodul at gy ¢feg/ihdsd decoder 656 then denpdul ates the sanples in a

particul ar manner determ ned by the specific network (CDVA or GSM from

whi ch the nodul ated signal was receiVvidd. The denodul ated data is then

decoded to ovi de. decoded t whi ch i_ncl.udes short ssages, sent in
the modul k8 geifin BETR R neli By by B S Ao R R SRR e
recei ved §$ﬁ%ﬁing”fﬁ§§@ﬂ§%ﬁﬁﬁ o seoRS0fABS iveRg6h, TRAY ehd Prefidbinvehtib® iPhavi de the
user data included in these short nessages. For exanple, short nessage

pr ocessor ikgledigbplimited ta the sawgdimenissbowndereimbiutds tsbboporddd denipidesisi on of
the user data in.the i f.ields of th er a subparameter, if WO.
2004/ 006585P% §°nst1%‘né§f&@? 89%‘81%% agcg%%vgﬁge%?%ﬁ% ‘ggélgsfa?’ﬁ%fn' conpressed data is
included in the short nessage. [1055] A controller 660 directs the
operation of the units within nobile station 140x. For exanple, controller
660 may diHe0l shOHARISSIAIMEDSssor 658 to use a  specific coding schene,
perform deconpression, and so on, for each received short nessage intended
for the nobile station, to provide correct user data. A nenory unit 662
provi des storage for program codes and data used by controller 660. [1056]
FIG 6 shows a specific enbodi ment of center 600 and nobile station 140x.

O her enbodi ments are al so possible and are within the scope of the

i nvention. For center 600, short nessage converter 614 may al so be

i npl enented within controller 620 or within sone other processing unit
(e.g., a nessage formatter). Simlarly, for nobile station 140x, short
message processor 658 may be inplenmented within controller 660 or mﬁthi@ )
sone other processing unit. (e.g., denodul ator/decoder 656). [1057] The ™
short message conversi on and processing techni ques described herein nay be
i npl enented by various neans. For exanple, these techni ques nay be

i npl emented in hardware, software, or.a conbination thereof. For a hardware
i npl ementation, the elenents used to inplenent any one or a conbi nation of
the techniques described herein (e.g., the nmessage conversion at center
600, the nessage processing at nobile station 140, and so on) may be

i npl emented within one or nore



application specific integrated circuits (ASICs), digital signal processors
(DSPs), digital signal processing devices (DSPDs), progranmmable |ogic
devices (PLDs), field C programmabl e gate arrays (FPGAs), processors,
controllers, mcro-controllers, mcroprocessors, other electronic units
designed to performthe functions described herein, or a conbination
thereof. [1058] For a software inplenentatidn, the short nessage conversion
and processing techniques nay be inplenmented with nodules (e.g.,

procedures, functions, and so on) that performthe functions described
herein. The software codes may be storec&JMMS nmenory unit (e.g., nmenory
units 622 and 662 in FIG 6) and executed by a processor (e.g., controllers
620 and 660). The lnehussthathior conyertieg & fisstentrern traetsagetihianfitsh ormpt teesswndor
external to the. processor, i ich case.it can be comrunicatively coupl ed
to the pr oces?g%rﬁg’l\e/’?ségevgralggﬁ%n%rsé\glﬁ%’ FEHE ™ hown in the art. [ 1059] The

previ ous descri pt s@tin®h fikd €iclli iahOsREnEMbAAEMBN WlieSin@icOWeAFt dhortealige any
person skilled in the art to nake or use the present invention. Various

modi fi cat i ond® g firsidaranat heipainetided inghe seqsad shosmessagihpar ent to those skill ed

inthe art, WO 209&69%?%&&ﬁald%ﬂw@%@aﬁ%ﬁ&ﬁ'h%sPJHtfé %lﬁf'xﬁ?cfah{?ee&'fitﬂ%&h“ may
be applied to other efnbodi nents w t hout eparti ﬁg f O t he spirit ‘or scope
of the inventbding sthieoms us¢chfor gredwetrshoit message;on is not intended to be limted

to the enbodi nents shown herejn. byt is to be accorded the w.dest . sc
consistent with t ﬁ@alﬂﬁ Erdata figld i fiesoud Pt W%@gﬂit%é%g@a 1ﬂetf““eidt"’}t.a {@360]
WHAT |'S CLAI Meide®in thé fir§tlshbVedsagd Met hod for converting a first short
nessage in a first format to a second short nmessage in a second fornat,

conprising: setti Agtiag #ilength figld|ig therseeand messagedo megbiggadicetive afghelength of

i ndi cative of | e first format being included in the
second short ﬂﬁ%@%@é@é@%ﬁ?ﬁgmg&gseségeﬁ3};(1'1i eld in the second short nessage to

a val ue indi cati vdefafing haewakhe (610G GrssHila M thdSecbntiGhort ARsdaige, Sthesdif hid
nmessage; setting data field_ in the second short nessage to the data in the

data field iPg¥ ofs iinfligatize of the dath epdingridigmgaised for an encapsulated message in
the first format,

wherein the first short message is a GSM SMS message, the second short message
is a CDMA SMS message, said first field in the second short message is a Msg_Encoding

field, said second field in the second short message is a Message Type field.

2. The method for converting a first short message in a first format to a second
short message in a second format according to claim 1, wherein:

the data coding scheme used for the first short message is indicated in the TP-
Data_Coding-Scheme field in the first short message, the data field in the second short
message is the CHARI fields in a user data subparameter, the data field in the first short
message is a TP-User-Data field, the length field in the second message is a Num_Fields
field in the user data subparameter, and the length of the data included in the first
message is indicated by the TP-User-Data-Length field in the first short message.

3. The method for converting a first short message in a first format to a second

short message in a second format according to claim 1, further comprising:



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

|l ength of the data included in the first nessage; and defining a new val ue
for said first field in the second short nessage, wherein said new value is
i ndi cative of the data codi ng schene used for an encapsul ated nessage in
the first format, wherein the first short nessage is a GSM SM5 nessage, the
second short nessage is a CDVA SM5 nessag#8 said first field in the second
short nmessage is a Msg_ Encoding field, said second field in the second
short nessage is 3 Nbssa e field é@ The neth d for convertlng a first
short nessage in e?ﬂ?@t arECehved SR, NCSEARH iRC W%@@Bﬁ@cﬂﬁuémééﬁﬁﬁﬁe
format accor @foﬂgsaﬁd)vﬂh@inﬁlc&nvé’mﬁ@ﬂﬁa c&d?ﬁﬁaéiﬁfsﬁe G frs? BORNE tl‘;b%%@or{d&ho& he
first short nmessage is indicated In ta_Codl ng- Schene fie In the
first short mnssagﬂmdthe data field in the second short nessage is the

CHARi fields in a user.dat par ter f e first short
nessage is a TP- Uggqpe%;{géaﬁrg?ea %tﬁgl% g&tg'ﬁg‘fseg a]rfjaf%cé’dglgc% edm'r‘ressage is a
Num Fields field in the user dat a subparaneter, and the length of the data
included in the first nessage is indicated by the TP-User-Data-Length field
in the first short mMéwgagbod of comyertingtantigt short @ewogs i h§rsh formag to 3isepond
nmessage in a rd t S

according to £s§a§E ﬁ% %%@F@o%%@?@ Q?Eﬁ]tn ?%er%ﬂnsﬁer? @Pﬁéﬁ%ﬂg&g@\k
recei ved shomhlurdssagdirstfedldiohethe momdmiﬂmsnésaagctompsmge fromsaid val ue

i ndi cative of the data codi ng sche jn said first field in.the second short
message; and procé%?%&‘egg[l?%—%rnéﬁ‘gpgﬁalds’i‘?& psepgata sybpasarnelar %&‘Fﬁéccﬁ‘gt % odi ng
schenme. 4. The.silt o8l valie sQ1MEH td BN S Eﬁtamﬁﬂg”r‘ﬁﬁe%@&eat i in@ichtbd &at fher Mat
to a second nessa%e in a second format according to claim1l, wherein said
step of defi wonignteottiEsecaral shertisssagaischnfaneapsulaiedifstishort meswgeond short
nmessage conprises: setting the Msg Encoding field in a user data

subpar aneter of the second short nessage to a value assigned to "GSM SMS
Data Coding", whersebphel theth6d bhedmhRitRg 4 Rat sidremegagd BNd fid fordei $€aaBebnghor t
nmessage is an encapsul ated first short message. 5. The nethod of converting
a first shortmesEagedya seeend format aor:ferﬁ%wt%aua Lerhsigin saidodenyef defininga agwd

format accor diyfyg o Qafd i Tekd in¥AESELRY SRIInSHER, Simgigbini ng a new

setting the Msg Encoding field in a user data subparameter of the second short

message to “01001” for a GSM 7-bit default alphabet of said first format,

whereby an encapsulated first short message is indicated.

6. The method according to claim 3, wherein said processing includes

decompressing said data.

7. A method of converting a CDMA SMS message to a GSM SMS message,
comprising:

setting a TP-Data-Coding-Scheme field of the GSM SMS message to a value in a
designated field of the CDMA SMS message;

setting a TP-User Data field of the GSM SMS message to data in CHARi fields
of the CDMA SMS message; and

setting the TP-User-Data-Length field of the GSM SMS message to the value in
the Num_Fields field of the CODMA SMS message.



value for said first field in the second short nessage, conprises: setting
the Msg_Encoding field in a user data subparaneter of the second short
nessage to "01001" for a GSM 7-bit default al phabet of said first format,
wher eby an encapsul ated first short nessage is indicated. 6. The net hod
according to claim3, wherein said processing includes deconpressing said
data. 7. A nethod of converting a CODVA SMB nessage to a GSM SM5 nessage,
conprising: setting a TP-Dat a-Codi ng- Schene field of the GSM SM5 nessage to
a value in a designated field of the CDMA SM5 nessage; setting a TP-User
Data field of thé& Gl BNEodessayerting adaDMA SMHARTsae & d<GSMSMEiencSihE. SVS
nessage; and_se

Ay t.he, TR- User -.Dat a- L h,.field of the SM5 nessage to
the value | Aectisiut REGHIRL 2 ReryR o718 Qo e o e hess D & 2 Bher e
nmet hod of ceamRdmdig oF thkAVDMAVEME sieige bl i SEMANNEIdIRSHRANRIPNGA Fielg t 0
claim7, wherein said designated field is a Message-Type field in a user

data subpadEnBsad ugdr dafgesu apiths SRYEA SMP messagecHAR fiel ds and said
Num Fields are in said user data subparanmeter of the CDVA SM5 nessage: 9. A
nmessage service center for processing short nessages, conprising: at |east
one nessage buff ér A mbsaglrerdtrotehtemis pagessiey shortenasegsa gespasiagr ecei ved and
stored; at |east one short nes e converter operably, connected to said
message buffer, 2N 8RYMESSAST briferovhasehyshe &ieéwgﬁé@ég?g@gesaqgss UERFEMCRd; at
| east one cqpjk@idger operably connected to said nessage buffer and said
short message converter, whereby a flow of short nessages are directed, and
at | east one nemetlgasirnt sheré mebsage comveeet epbrably serngeted e saitl Inegssagathuffey
program codes are stored. .10. The nmessage seryvice center for processing
short nessadvgjsefe%ggé\gmtﬁ Sﬁ'%ggfegﬂﬁssa@?“ EPLHSai d short nmessages nay be
origi nated from gSMustak |cOnGaiicr ©perablycRnhdtsl toaalll EhgsBlTfdrans whidchbig
centers. 11. The nessage service center for processing short nessages,
accor di ng t dnassage gpnverter, whereby a flow of short messages are directed, and

at least one memory unit operably connected to said controller, whereby program

codes are stored.

10. The message service center for processing short messages, according to claim
9, wherein said short messages may be originated from GSM mobile switching centers

and CDMA mobile switching centers.

11. The message service center for processing short messages, according to claim
9, wherein said program code comprises software for converting a first short message in a
first format to a second short message in a second format, comprising:

setting a first field in the second message to a value indicative of a short message
in the first format being included in the second short message;

setting a second field in the second short message to a value indicative of the data
coding scheme used for the first short message;

setting a data field in the second short message to the data in the data field
included in the first short message;

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

the data included in the first message; and



9, wherein said program code conprises software for converting a first short
nmessage in a first format to a second short nessage in a second format,
conprising: setting a first field in the second nessage to a val ue

i ndicative of a short nessage in the first format being included in the
second short nessage; setting a second field in the second short nessage to
a value indicative of the data coding sch2de used for the first short
nessage; setting a data field in the second short nessage to the data in the
data field included in the first short nmessage; setting a length field in

t he second messagéefimnga pawyelveder i finselield in e speongtshobmessage whereiniszid| uded
in the first . : f bl . I id fir jel.d in
t he second sﬁg% ts‘ﬁd ﬁc%?g é‘gdg‘?“‘“\%gé’?g%nda@a?(gj“%v%%ygﬁé&?f&f‘%h&ﬁ gﬁg}l@eed%#lesgéf% 1gat a
codi ng schenehafirsdfofiost, an encapsul ated nmessage in the first format, wherein

the first short nmessage.is a GSM SMS ness , e second shori nessage is a
CDVA SM5 nessage, WOFiCH 1F 5t SROrEmgssage vaﬁﬁéﬁ%@%ﬁﬁﬁ% hpg l%ésgage
Msg_Encodi ng s { ol SR fei8s0B4d figlidid iR i \@cSRIGABA nfi @Ik im%é_@ﬁacbéing
Message Type field. 12. The message service center for processing short data

messages, acdishddpaidsacond Heldiimile seqund shomtmsstiage israddesaagec dulpe Gedpri ses
software for converting a first short nessage in a first format to a second
short nmessage in a second format, conprising: setting a

TP- Dat a- Codi ng- Schgnirhé infkehgobervite c6iM BVprotesiadBok Yafh MeksaiRs] dtcdeding to
designated field of the CDMA SMS nessage; setting a TP-User Data field of
the GSM SMVB st evheseigatald prpgrguamiods jcamgeises ofofipgee EmvponsmEnges §isgy eshodng

setting the - ;= £ g?@ g - & val ue in
the Num Fi el E%Sﬁﬁg%gg}&?tf@g%e%@g%ﬁg@g{gg%g X edﬁeﬁégégoerﬁ@les&%?ce center
accordi ng to cl ai sstidg a Rdpaa-CodingeScana fickddif g GEMeSMMSuseadagedo atvialiefin ast
short nessage, i.s i ndi cat in.th - Data Codi ng-Schene field in the first
short rrpssagél?SlE%Edo%@ioftg‘S@Mﬁwgmfé%gﬁd short nessage is the CHAR
fields in a user g@eﬁag[gqipp@gea@ét%emtmhéi@tsm 13 ;S ﬂ_eésﬁ%é Redakd [SCHARY Helds

message is a TP-User-Data fielfd, the length field in the second nessage is a
Num Fi el ds  fol 8ledCDPMA $dSmaespaggaardd subpar ameter, and the length of the data

i ncl uded i n the f 'sétﬁltxg the TP-User-Data-Length field of the GSM SMS message to the value in
the Num_Fields field of the CDMA SMS message.

13. The message service center according to claim 11, wherein:

the data coding scheme used for the first short message is indicated in the TP-
Data_Coding-Scheme field in the first short message, the data field in the second short
message is the CHARI fields in a user data subparameter, the data field in the first short
message is a TP-User-Data field, the length field in the second message is a Num_Ficlds
field in the user data subparameter, and the length of the data included in the first
message is indicated by the TP-User-Data-Length field in the first short message.

14. The message service center according to claim 11, wherein the software
further comprises:

determining whether a received short message includes an encapsulated message
from said value indicative of the data coding scheme in said first field in the second short
message; and

processing said received short message based on the data coding scheme.



nmessage is indicated by the TP-User-Data-Length field in the first short
nmessage. 14. The nessage service center according to claim1l, wherein the
software further conprises: determ ning whether a received short nessage

i ncl udes an encapsul ated nessage fromsaid value indicative of the data
coding schene in said first field in the second short nessage; and
processi ng said received short nessage bas#d on the data codi ng schene. 21
15. The nessage service center according to claim1l, wherein said software
for defining a new value for said first field in the second short nessage
conpri ses: setting the Msg _Encoding field in a user data subparaneter of the

second short If?g?lin{‘]%e % f@geﬁﬂ%rﬁ%&raﬁ (()?ﬁgLng rIY? D A moste] é&%are%?r eby

it is indicated t & Lect nessage i's
encapsul at eddéfinisg aﬁmmluerﬁﬁsageirstmld ihhiee seessbgiertseisvige @omPrikesr accor di ng

to claim1ll, wherein s definin new val for s first
field in the secofffit¥h F Egﬁ'é“g %@Hﬂ?.%‘&&f d@%t’@?ﬂ?&f@% %Btﬁe EFC8 | Ftfield
in a user dahpsaHbRal @dl'i?etﬁél Rdd tbh‘@SWSMSjDétQ@fon ”‘%ﬁﬁ&ﬁfﬁﬁmcﬁé&%haﬁtﬁé a

GSM 7-bit def auIF phabet of said first format, whereby an encapsul at ed
first short mgﬁgéthe§e¢md|5h@tmssagﬂlsamhecmdsfagﬁr%elmnmesse@mt er according
to claim12, wherein said designated field is a Message-Type field in a

user data subparaneter of the CDVA SM5 nessage and said CHAR fields and

said Num Fields alg@ The meisdgdisevicelaérdersibipaingn®tilim afl, WhaeinGaldsoSWare@ssage:
18. The nessage .service center, accordi ng% to claim15, wherein, said
processi ng ﬁ%ﬂlwége%ééﬁméé@lfﬁﬁ field @ thmyesondihort Meseage) @SS on f or

processing Shor . UESHARE s BRI} A in ABPEERpaarl REUMEE SORRE ALY

connected to said antenna; er oper y connected to said
recei ver; a shortmeesgage wﬂmlé?sﬁmra dNiabbiy dedaniie elpbsbet oofssiid first format,

O oo ooy S P RSB o D ooeosed: ot
at | east one nmenory unit operably connected to said controller, whereby
program 17. The message service center according to claim 12, wherein said designated

field is a Message-Type field in a user data subparameter of the CDMA SMS message

and said CHARI fields and said Num_Fields are in said user data subparameter of the

CDMA SMS message:

18. The message service center according to claim 15, wherein said processing

includes decompressing said data.

19, A mobile station for processing short messages, comprising:

an antenna;

a receiver operably connected to said antenna;

a demodulator/decoder operably connected to said receiver;

a short message processor operably connected to said demodulator/decoder,
wherein received short messages are processed;

at least one controller operably connected to said short message processor, and

at least one memory unit operably connected to said controller, whereby program

codes are stored.



codes are stored. 22 20. The nobile station for processing short nessages,
according to claim 19, wherein said program code conprises software for
converting a first short nessage in a first format to a second short
nmessage in a second format, conprising: setting a first field in the second
nmessage to a value indicative of a short nessage in the first format being
included in the second short nessage; settdng a second field in the second
short nmessage to a value indicative of the data coding schene used for the
first short msssa,ﬁghe; etting a data field in the second short nmessage to the
data in the data 41 elf8® “?q]i’r&]gd'é?é]&“i A PrRsesingsthodHBeagREsegting i tlpiny 18,

l ength fiel dyhdrein@; ; [WeTal [RY gt t.h, of
the data i ncl ude%]t%iﬁlr?%?ﬁ%a?li ér%’? %ﬁglgggﬁesﬁﬁﬁgﬁ%%ﬁg&; ﬁresf/)vghval ueegsﬁ}?‘ws.hai d
first field fintfonmatde e serdnd lshert messsgaige, seodndrioinmtsamprisingw val ue i s

i ndi cative of the data coding.schene ysed for an encapsul at ed nmessage in
the rrst formar craia bd if e SPo Seesded ke AalSP SREHRH R ARE RS " e
second shor t inBs §RURrmhtSet ZGEMAIME thPRsA@shod Aedsaloty St field in the second
short nmessage is a Msg Encodin field, said secong field in the second

short nessage is #itNESsserndlighbinthe segond shortmpesspgep laeyalitedpdipgtive of tgrdsttessi ng
short nessaggsin ﬁ;{}ﬂéﬂ&gg ﬁ?r.oché? Ak F]ﬂojr?mess erein said program code conprises
erti shor

software for co ng a firs nessage ina first format to a second
short nessage i n sitsgcoddiaf ieldath the ceqpnd shog: maseddei togtha data in the data field

TP- Dat a- Codi n -Scc{;ﬁnﬁ éi el.d of the GSM SM5 nessage to a value in a

desi gnat ed f {PEugeN the HrsEhOR f5er8Tessage: setting a TP-User Data field of

the GSM SM5 nessagfinbQ WR4R ficl HHhEsecbh@®hid§sag®io 4 DAuCMaBW RS 3818 oNd
setting the TP-User-Data-Length field of the GSM SM5 nessage to the value in

t he Num Fi el s datadnciudstl in the fTsivesSIge; andssage. 22. The nobile station
hort moasage i o uAMEARG T R e R A R b st
short messagfew vilge daindichiied 6f the dufacodingGokknsdiasell 88an encapsulated message in
the first format,
wherein the first short message is a GSM SMS message, the second short message
is a CDMA SMS message, said first field in the second short message is a Msg_Encoding

field, said second field in the second short message is a Message Type field.

21, The mobile station for processing short messages, according to claim 19,
wherein said program code comprises software for converting a first short message in a
first format to a second short message in a second format, comprising:

setting a TP-Data-Coding-Scheme field of the GSM SMS message to a value in a
designated field of the CDMA SMS message;

setting a TP-User_Data field of the GSM SMS message to data in CHARI fields
of the CDMA SMS message; and

setting the TP-User-Data-Length field of the GSM SMS message to the value in
the Num_Fields field of the CDMA SMS message.

22. The mobile station according to claim 20, wherein:
the data coding scheme used for the first short message is indicated in the TP-

Data_Coding-Scheme field in the first short message, the data field in the second short



nessage is the CHARI fields in a user data subparaneter, the data field in
the first short nessage is a TP-User-Data field, the length field in the
second nessage is a NumFields field in the user data subparaneter, and the
|l ength of the data included in the first nessage is indicated by the
TP-User-Data-Length field in the first short nessage. 23. The nobile station
according to claim 20, wherein the softwa3e further conprises: determ ning
whet her a received short nmessage includes an encapsul ated nmessage from said
val ue indicative of the data coding schene in said first field in the second
short  messagwsageain dhprHods Sichly is ajudenr datresubpatamkior, therdes fighd ibabefirsosharhe dat a

codi ng schepe. 24 t C aim 20, n,said
sof t war e forescvf%gellﬁf’ln U%ler% ﬁsl i‘ ﬁ)é’lg&' 133?% tﬁ}gg?cop 8}easagﬁlstang]§9e§lbeﬁ%s short
message Confulil S&she Sl@ért dag) shﬂs;fard»ﬁ@gEraﬁ@dhm Gnkihebd tHeNd@a Us@hdedanathe first
subpar anmeter of the second short to_a val ue assigned to "GSM SMS

Dat a Codi ngMesspgaf disljcatad hydhe EBTQ%’E Batatlfﬁ@gthtﬁf‘éd incthefiesh shast messagesecond short
nmessage is an encapsulated first short message. 25. The nobile station
according to claim 20, wherein said software for defining a new value for
said first fiel d®3n Tﬂlhenelﬁ'laostdti@hawordmgmgtajmcmmwlheseiﬁ the ebftvag fulnther
Msg_Encoding field in a user data subparaneter of the second short nessage
to 01001 f of°2P"E&M 7-bit default al phabet of said first format, whereby an

encapsul ated firgkersiiihs wRBHSPH RockiSed BEtirCAERAe HBudddéh éﬂlﬁpéuﬁn&i ﬁbésﬁr’gb
according to claim?21l, wherein said designated field is a Message- e

field in a ﬁslersalda@blesncbgdiwa@ﬁtmrdatﬁcwm scimre lsmdrfé‘stsﬁaﬁg@rdhq S@andishou%Ru
fields and sal d Nu Fields are in said user data subparameter of the CDVA
SV msssage Y% e nobile station accordi ng to claim23, wherein said

processi ng i ncl ustesessiflg sadnpiceived siprisaesdagiaiaged on the data coding scheme.

24. The mobile station according to claim 20, wherein said software for defining
a new value for said first field in the second short message comprises:

setting the Msg_Encoding field in a user data subparameter of the second short
message to a value assigned to “GSM SMS Data Coding”, whereby it is indicated that the

content of the second short message is an encapsulated first short message.

25. The mobile station according to claim 20, wherein said software for defining
a new value for said first field in the second short message, comprises:

setting the Msg_Encoding field in a user data subparameter of the second short

message to 01001 for a GSM 7-bit default alphabet of said first format, whereby

an encapsulated first short message is indicated.

26. The mobile station according to claim 21, wherein said designated field is a
Message-Type field in a user data subparameter of the CDMA SMS message and said
CHAR; fields and said Num Fields are in said user data subparameter of the CDMA
SMS message:

27. The mobile station according to claim 23, wherein said processing includes

decompressing said data.



