WO 2004/ 006596 1 METHOD AND APPARATUS FOR CONVEYI NG REPORTS FOR SMS
MESSAGES | N W RELESS COVMUNI CATI ON SYSTEMS BACKGROUND Field [1001] The
present invention relates generally to wireless nmessaging comrunication,
Fnd nore specifically to techniques for conveying reports for short

messages i n WOrZPEYE¥onmuni cati on systens. Background [1002] Short Message
’Berw ce (SM5) is a service that supports the exchange of SMS or short
massages bet ween nobil e stations and a wirefess conmuni cati on system These
short nmessages nmay be user-specific nmessages |ntended for specific recipient
Irmbl | e stations or broadcast rressages | nt ended_for | ti SI e nobil e stations.
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designed to inplenment one o&s DIGAJSION S XS EME®00, W covA

1595, and so on. A TDMA network may al so be designed to inplenent one or
nmere standards such as C d obal System for Mobil e Conmuni cations (GSM. Each
-(netvvork typically further inpl errentg@%‘ R m nobi | e net wor ki ng
lprotocol that allows for roam ng and advanced Services, with ANSI-41 being
icommonl y used fid COMA networ ks (except for W CDVA) and GSM Mobi | e

|Appl i cation Part 568!\/# MAP) being used for GSM and W CDVA networks. A

net wor k may al 4801 hpl é’lﬁlﬁntpr&SQ@bnﬂﬂmﬂD@n iolatedi f ganceatly tOech\nmﬂétsgl esessmmg

’exarrpl e, [ f wo k, t.hat uti
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MAP) , CDIVA anﬁc%&nﬁmuéggc@ﬁ@hmlcmr@%mmdl fferent network technol ogies
;support different inplenentations of S Each SMS i npl enent ati on has

Idiffefent capabilities and wutilizes different nessage types and formats for
'sendl ng short BRas q’}gﬁ For sinplicity, the SM5 inplenentation for GSM MAP
‘based networks 15 erred to as GSM SM5,

II [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 vser-specific messages intended for specific recipient
mobile stations or broadcast messages intended for multiple mobile stations.
[1003] SMS may be implefnentcd 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 (GSI\/I). Each network typically _further’
implements 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. A network may also implement a combination of different
technologies. For example, a GSM1x network is a GSM-MAP network that utilizes a
CDMA air interface.
[1004] Since SMS is network technology dependent (ANSI-41 or MAP), CDMA
¢ and GSM networks that implement different network technologies support different
implementations of SMS. Each SMS implementation has different capabilities and
utilizes different message types and formats for sending short messages. For simplicity,

the SMS implementation for GSM-MAP based networks is referred to as GSM SMS,



WD 2004/ 006596 2 and the SMS inplenentation for ANSI-41 based networks is
referred to as CDMA SMS. [1005] In certain instances, it is necessary to
convert GSM SMS nessages to CDMA SMS nessages and vice versa. This may be
the case, for exanple, in a GSM x network whereby GSM SMS nessages are
exchanged wennwenes8sM x nobil e stations and the network using CDVA SV
nmessages. The nessage conversion is also needed to support roam ng between
CDMA and GSM networks. [1006] Since GSM SIS and CDVA SMS support different
message types and formats, it may not_be possible under the current :
st andar ds_ f ornEtA SRS implgmeamiosNg AdVSekdbased tnatworky preseforred kif as FBRINIAN.
This is beca sone of the nessage types available in one SM5

i npl ementati on are not defined in the other SMS inplenentation. ES As an
exanpl e, whe[l005¢ G patawiikstaragsitan BEsEBSEAGenTet GSEENMMSMbishees to
station via the CDVA air ‘interface, the_network expects an )

SVB- Del i ver - REPEASNIBmuessaees apd vice versat dai mombathesase) ferexpapleein 2 GpMre
nobil e stati ' ' o) h . . fo the
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message was &Rd eievetwols ustiil CHMMA SIS efekiges. (‘Bhe Bagd t@ivelsydieis ald needed
applicable, and (3) user data. In the current standard for CDMA SM5, when
the nobile sibfynpAtreEaingdstwaen SNEMAcuKiHgeM nefwerks send a (Transport Layer)

SM5 Acknow ﬁﬂﬁ Mess: t n ngi%fga [

(Tel eservi cef ay«lr) §1§%@gré@§k%¥mﬁ%§en wi“£§§%te‘ﬁf}§43%‘?:€§e§%%8ﬁﬁ%ﬁs asnednder
of the recei Yathatlyit map seabeposkide Gier Aokaawne dgaddvis fr@EDRRNSNIS aar GFMUser
data and the SMS User. Acknow edgnment l\/ls\ssil_gfs can carry user data but

requires a mantRlo S RSIPEGYRTHe! Infyrmahan. dBjs is prepuse sdrae of the rpessage PSS no
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techni ques to convey reports for shor nmessages such_t hat the_probl ens
descri bed ab8@EoRVE R léalter%smﬁxﬁwwggwcwa 1vgF-BepRTb P e
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networ ks that utilize alr 1nt ace
report for the SMS message sent to the mobile station. The report may contain

information such as (1) whether the message was received correctly or in error, (2) the
error type, if applicable, and (3) user data. In the current standard for CDMA SMS,
when the mobile station receives an SMS message, it can send a (Transport Layer) SMS
Acknowledge Message to the network and may optionally send a (Teleservice Layer)
SMS User Acknowledgment Message to the original sender of the received SMS
message. The SMS Acknowledge Message cannot carry user data and the SMS User
Acknowledgment Message can carry user data but requires a manual acknowledgment O
by the user. Thus, there is currently no mechanism in CDMA SMS for automatically
sending information similar to that included in the GSM SMS-Deliver-Report TPDU,
especially if the TPDU is supposed to carry user data.

[1007] There is therefore a need in the art for techniques to convey reports for short

messages such that the problems described above are ameliorated.

SUMMARY

[1008]  Techniques are provided herein for conveying reports for lSMS messages in
wireless communication networks that utiize CDMA air interface (e.g., GSM1x and
CDMA networks). In an aspect, two new messages SMS Deliver Report Message and
SMS Subinit Report Message are defined for an SMS Teleservice Layer in CDMA SMS.



CDMA networks). In an aspect, two new nessages SMS Deliver Report Message
and SMS Submit Report Message are defined for an SMS Tel eservice Layer in
DVA SM5. WD 2004/ 006596 3 These nmessages may be used to nore fully convey
ithe information in the SM5-Deliver- Report TPDU and SMs- Submit-Report TPDU
idefined i n GBY:200MB06386 new Report_Req field is also provided in the Reply
iOpt i on subparaneter of the SMS Deliver Message and SM5 Submit Message
idefined in COMA SM5. This new field my be gused to request a report for an
ISM5 nmessage to be sent by the recipient of the SM5 nessage. [1009] In an
lembodi ment, a Te¢seankssageprayitdeded tr momrfully comgyey époinf@anfation shihetSMSEetiages

(o0 "5 Com Konat D of, Bbolmtanert TS cedioiee M-SR nb v,
first short nRpg e ieg?iéi.ld"ﬁ a'lé%cﬂlrfiﬁﬁgd g ﬁgﬂlyzogtﬁﬂ%%gﬁaﬁlﬁ&eﬁof SRSk 22%143} he

first short ness Cinitrally recelved. econd short nessage having

i ncl uded t her eMestdge aneé FMS Stionit tMessadd defined iordDMids 8hlfe Thistresnfigidneaabed
and sent. [1010] The first short mes e mag be %2 SNE %I iver, I\/Esfstgggﬁgd
the second shB¥f REEEETE2 FERPTHET A7 BEIRSRIC R (PYNBS SefgRent ¢

'method is perfgppgg.at a nobile station. In this case, the network can
'derive an SMs- Del | Ver-Report TPDU based on the SMS Deliver Report Message.

'"The first shorfl0fBksade amgmbiédmette aamebhd is Subnided Mrssageyiagdepdie Hecbod
Ishort nessage may be .an SV Subnmit Report S el £t t.hod i.s
periormed ar t MEHERBAETHY AR EGRon e Aalfes eiASMA ahgtette (©an
jbe derived fropcynmBMerRdlibt 2 REMAInetwENY). Il QdebldahBe a4 (EARRMIINE H&RAGL
may include (1) a first value (e.g., Success) indicative of whet her the
first short nesssgee haeng dedidaddthersin ecequyesbfor mraportoior the2firsh sbert omdsagalise

i(e.g.g~TP-Failure use) jngicati of at af error,. if any, encountered
for the first ™ &f}e?reéi%dag ¢ %‘}(Y%éoé{ “%?5%%?%8‘(“‘% A?Ché‘iﬁ? ‘h%‘ﬁm %ﬁtrf:%‘ﬂgr%etﬁ%of.
"[ 1012] Vari ousfjgsgm@e@g@ igmﬁmcgeﬁ&@geaagﬁ sbhie | nv_enti on are described in
further detail below. The invention further provides nethods, program

icodes, di gi t al [18hal Therfsteshast meswabimay be aniBh% DebvereMersagy and the secondrs,
and ol et SPPoUGBER b TR oA B R Gl FAHBRIE Mot s
bel ow. mobile station. In this case, the network can derive an SMS-Deliver-Report TPDU
based on the SMS Deliver Report Message. The first short message may also be an SMS
Submit Message and the second short message may be an SMS Submit Report Message,
if the method is performed at the network. In this case, the SMS Submit Report Message
can be derived from an SMS-Submit-Report TPDU.
[1011]  In any case, the report may include Da first value (e.g., Success) indicative
of whether the first short message was received correctly or in error, (2) a second value
Cu (e.g., TP-Failure Cause) indicative of a type of error, if any, encountered for the first
short message, (3) user data, or (4) any combination thereof.
[1012] 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
that implement various aspects, embodiments, and features of the invention, as

’ described in further dﬁ:tail below.

BRIEF DESCRIPTION OF THE DRAWINGS

[1013] The features, nature, and advantages of the present invention will become

more appajfent from the detailed description set forth below when taken in conjunction



BRI EF DESCRI PTI ON OF THE DRAW NGS [ 1013] The features, nature, and

advant ages of the present invention will becone nore apparent fromthe '
detail ed description set forth bel ow when taken in conjunction WO

2004/ 006596 4 wth the drawings in which |ike reference characters identify
cor r espondiwigkgos/0ediedoughout and wherein: [1014] FIG 1 is a diagramof a

W rel ess communi cati on network that supports SMS; [1015] FIGS. 2A and 2B
are diagrans illustrating the signal fl owg for sending an SMsS nessage from
an SMVS service center to a nobile station, and vice versa; [1016] FIG 3Ais
a di agram il kst tiad | digwingh omaihiclef ke deflieneSMiaMedror ideMEfy comespondingly

SM5- Del i ver - Report TPDTJ and SMS- Subm t - Report TPDU; [1017]y FIG "3Bis a

di agram i | | udrpeghontand whateit for the SMS Deliver Report Message and SMB

Subm t Repor sagge- [41 14 4.18S. . lagram il ustrati t he
conversion b ]td\/\Yan %ﬁﬁx ls%ég rdé%(tg%] Ofrrééglg%éeisss %ﬁ?“&%ﬁﬁ“@ﬂs‘l%ﬁﬂ?@aﬂﬁ%‘%ﬁs
[1019] FIG 8MS$ a diagramillustrating a format for the SMS Deliver Message

and SM5 Submit Message with the new Report Req field;, [1020] FIGS. 6A and
6B are di agr §HEST | | @%%t%n@l&%@éﬁ&am Bustratine besignagilaws fenendingsage

fromthe SMS LGS . I le station,. and vice versa, using
the SVS Del i ¢35 ég%gf?cﬁ%g@a%gs %%Sl‘gﬁ?%l‘t%ﬁ'@n% ‘ﬁg’ﬂﬂgep%?ti‘)%‘é ?%58 YP%021] FIG 7
is a flow di figrsm of Fie. 30 ¢es slidgtart dlvaiating POfdrGaf QEfirtNE T ESIGBAS ifor the
network that utilizes CDVA air interface; and [102% FIG 8 is a block

di agram of afMhBsHY¢rRPosT TRING anf SMiepyhmid-Reppr dPDUiMSC, and nobi | e
station. DET DE@%RI Tl . : | ' o] WMWiEel ess
comuni cati o drﬁ? wor 1(5% tngaXt &lég%%%)rﬂ@ssga@%r%t%égg(g:mge@ﬁcéﬁel{vgﬁgep ort

Net wor k 100 . iMeskagedend SMIUSdbatr RidpoiNBessagasi ce centers (SM5-SCs) 112, nobile
switching centers ( ). 114, and hase stations 116. The, SMS service
centers are ﬁ%ﬁins:\ﬁ%“f%ﬁ @%%WPHBPSWP&%%@HV%@WWWP% RYY report O
nmessages for n’fEQlee@axﬁf@SmS}é&Mf’ﬁU@; the network. The MSCs perform

swi t chi ng

[1019] FIG. 5 is a diagram illustrating a format for the SMS Deliver Message and
SMS Submit Message with the new Report_Req field;

(1020] FIGS. 6A and 6B are diagrams illustrating the signal flows for sending an
'SMS message from the SMS service center to the mobile station, and vice versa, using
the SMS Deliver Report Message and SMS Submit Report Message;

[1021]  FIG. 7 is a flow diagram of a process to convey reports for SMS messages in
a network that utilizes CDMA air inierface; and

[1022]  FIG. 8 is a block diagram of an embodiment of the SMS service center,
MSC, and mobile station.

DETAILED DESCRIPTION
[1023] FIG. 1 is a diagram of a wireless communication network 100 that supports
Short Message Service (SMS). Network 100 includes a number of SMS service centers
(SMS-SCs) 112, mobile switching centers (MSCs) 114, and base stations 116. The.
SMS service centers are responsible for storing, relaying, and forwarding short
messages for mobile stations 140 within the network. The MSCs perform switching
functions (i.e., routing of messages and data) for the mobile stations within their
coverage area. The SMS service centers may be implemented separate from or
integrated with the MSCs. Each mobile station is served by one MSC at any given
moment, and this MSC is referred to as the mobile station’s serving MSC. The base

" stations are fixed stations used for communicating with the mobile stations. A mobile



functions (i.e., routing of messages and data) for the nobile stations
wi,thin their coverage area. The SMS service centers may be inpl emented
separate fromor integrated with the MSCs. Each nobile station is served by
one MSC at any given nonent, and this MSCis referred to as the nobile
[station's savoieg/oM3e The base stations are fixed stations used for
lcomuni cating with the nobile stations. A nobile WD 2004/ 006596 5 station
is also referred to as a renote station, aéerm’ nal , user equi pment (UE), or
'some other ternminol ogy. [1024] In the enbodi nrent shown in FIG 1, each SMS
‘ servi ce cent erstatiomisiaiso atfesed wi 4shh @nor stes@QademgndBGdr eqsippeat (UBVE: sdoaeh
(MSC further couples to a nunber of base stations and controls the

‘communi cati on Gl 1BIENGIBEY-| e stations under the coverage of these base
Istations. Eac e s ' 'rﬁo%le‘ -t kl.e: ' its
[coverage ar ea@?ﬂuppwla%ﬁ?gsang g% er IzleP;YGW' g’eésdgﬁg.ﬁ(gé,gér\e}%?tggﬁt&gac e@gggat Sa,
land so on). Eeidha nobédpendihaMSD tamyppon ikt EatleMBICG furthaecaplazns @ thater of
|stations at a%y gi ven ment , quendi ng on whether _gr not it is active and
‘whet herk or notP28ofiEtMgRae centals thecopapyiction forthe mebilgsiakionomdsaipeseveragsiva
,network, a T S Y :

Forther i mol onprr s 417" 2R Bis el Rl b BEE ald
inet wor k that iitspoeemagt sreSBMubPeIt SMD and dthareservi€GBNBgaivoicentaekdtainem, ajdl@P6). SMS
li's network te%ggl oqy. dependent, and two SMS i npl enent ati ons_have been
(defined for ANSF?4R Jast TORP COPTUIIGAS (it Rfeft HIOTD RATCOTARGEHM Appy gtven
i(referred to ey MW héiBerdaSEdtl | et

{55070 ona T, ettt ﬁﬁ?%dn%drﬁit% e gﬁ‘%egl?é}Aol%\lg%?ﬁ@ﬂ% AP

jto herein as GDpurte8VS) is described in detail in TIAE A-637-B, entitled

" Short - Messag vicg for ) deband d_Spectr teps. ' ANS|-41.is
desori bed i n° RN £ s 105 SR o AR ACarRGre e ROM A e b et Ehs
iI'ntersystem Qpggalok Hetwork| NIREWERCYIERhSy flrtitd SinflémBUPANGIM1 2y dsARMARNd
.incorporated herein by reference. [1027T For a GSM MAP based network such as

'GSM x, the MsQVatwerknki0 mapelsbdiesa GEMIx BEIWPSMBaymBemgnVISS N AENP SN -GIBE)

"and a GSM SMS i r wor ki MSC (GSM SVB- | WVBC) to support SMS. The
| GSM SMB- GVBC ids&gﬁr ﬂﬁﬁ‘?@%ﬁof

[1026]  SMS is network technology dependent, and two SMS implementations have
been defined for ANSI-41 and GSM-MAP. The SMS implementation for GSM-MAP
(referred to herein as GSM SMS) is described in detail in 3GPP TS 23.038 V5.0.0 and
TS 23.040 V4.7.0. The SMS implementation for ANSI-41 (referred to herein as CDMA
SMS) is described in detail in TIA/EIA-637-B, entitled “Short Message Service for
Wideband Spread Spectrum Systems.” ANSI-41 is described in a TIA/EIA/IS-41-D

entitled “Cellular Radiotelecommunications Intersystem Operations.” These documents
C are all publicly available and incorporated herein by reference.
[1027]  For a GSM-MAP based network such as GSM1x, the MSC further functions
as a2 GSM SMS gateway MSC (GSM-SMS-GMSC) and a GSM SMS interworking
MSC (GSM-SMS-TWMSC) to support SMS. The GSM-SMS-GMSC is a function of
the MSC capable of receiving short messages from the SMS service center,
interrogating a home location. register (HLR) for routing information and SMS
information for each short message, and delivering the short messages to the proper
serving nodes (or base stations) for the mobile stations which are the intended recipients
of these messages. The GSM-SMS-IWMSC is a function of the MSC capable of
receiving short messages and submitting them to the SMS service center. l
[1028] The techniques described herein for conveying reports for SMS messages

-may be implemented in. various types of network. For example, these techniques may

be implemented in a GSMix network, a CDMA network, and so on. For clarity,



the MSC capabl e of receiving short nessages fromthe SMS service center,

I nterrogating a hone | ocation register (BLR) for routing information and SIS
i nformati on for each short nessage, and delivering the short nessages to the
proper serving nodes (or base stations) for the nobile stations which are

t he i nt endad zegog@swnt s of these nessages. The GSM SMs-IWMBSC is a function
of the MSC capable of receiving short nessages and submtting themto the
SMS service center. [1028] The techni.ques 6descrl bed herein for conveying
reports for SM5 nessages may be inplenented in various types of network.

For exanpl e, vihieseadpech ninquesbativents eart Nipbafiedllyededciibad GSMaX GBRIMORdtwosk CDVA
network, and so on. For clarity, WO 2004/006596 6 various-aspects and

embodi ment s &rereby S B ypesaass meo@@hﬂuﬁed&em@ﬁ§M%ﬁW1wem@wnm SMVS
Ctations vi o OLERREEHs BE MBSO CORE MNCERORE! et inddiEd slfRER Bhe

and the nobi Imssiatdmamdbﬁemahem&ﬁwbé@smsmge@a 4s1029] The SMs prot ocol
stack for GSM SMS includes four |ayers: a Short I\/Essa Appl i catlon Layer

(SMAL), a ShH¥391vesEhgySMp anetosel Etaylérfor( SN $PMS ingdy tf%slélﬁ%j@} Re$

L SM RL h t
roeages ar e Mo MR S0 METRA0E (HNRT) HEXA0E I%I?Q%é*%l;rgﬁ?% ES AR OA U
Units (TPDUs )ShbﬁtheﬂngaﬁMhﬁr (8M-Rhy SWShearMesagEEower Layedk (SM-LpgeFor

entity at the nobhile stations. The TPDUs are sent by the SMS service center
to the MSC a@W%é@ﬁd&%@ﬂea@@de&cm@esﬁ%ﬂ@t@&nlfé B &0 2t TrapderPrgpacol

o0 i, DRV (AU oy SUGMSE PO A TR IR G
prot ocol stadke frobil CBMAcSVEThe TPDUsCire derst Hyothe SM§ eepricearenidyfo tleMSSeawd ce
FLG 2aT's o TS SHePRYIEER Aapi MgroEHeelSgnia Ao mhparMesng: gL asps For ()
TSR0 T OMBSISEGR) IRy REARIE S o R ¢
FIG 2A sho@MﬂeSMSdazd_sggeabydeSmﬂ ts and nessages bei ng exchanged
S5 sorvi co dUAE:  sThuSM FiesFuedSior Ctivd S48 aispghioes four Iayers: & Skas '
Teleservice Layer, an SMS Transport Layer, an SMS Relay Layer, and a Link Layer.
[1031]  FIG. 2A is a diagram illustrating the signal flow for sending an SMS
message from an SMS service center to a mobile station in a GSM1x network using
messages currently defined by GSM SMS and CDMA SMS. For simplicity, FIG. 2A
shows the underlying data units and messages being exchanged between the network
entiﬁes and the mobile station.
[1032]  Initially, the SMS service center sends an SMS message to a GSM1x mobile
station by providing an SMS-Deliver TPDU to the mobile station’s serving MSC. The. ( )
GSM-SMS-GMSC function within the MSC converts this SMS-Delive;‘ TPDU into a
(Teleservice Layer) SMS Deliver Message. This message is then provi‘de_d to the mobile
station’s serving base station, which transmits the message over-the-air to the mobile
station. _
'[1033]  In response to receiving the SMS Deliver Message, the mobile station may
send a (Transport Layer) SMS Acknowledge Message 1o the network. The mobile
station may optionally send a (Teleservice Layer) SMS User Acknowledgment Message
to the original sender of the received SMS message. The SMS Acknowledge Message
and/or SMS User Acknowledgment Message sent by the mobile station are received by
the serving base station and provided to the MSC. The MSC then converts these
messages to an SMS-Deliver-Report TPDU, which is then forwarded to the SMS

service center.



station by providing an SM5-Deliver TPDU to the nobile station's serving

. MSC. The. C GSM SMs-GVBC function within the MSC converts this SMVs-Deliver
TPDU into a (Teleservice Layer) SMS Deliver Message. This nessage is then

' provided to the nobile station's serving base station, which transmts the
! message ovema He4/ee59¢ 0 the nobile station. [1033] In response to receiving
‘the SMS Del i ver Message, the nobile station nay send a (Transport Layer)

| SM5 Acknowl edge Message to the network. The nobile station may optionally
send a (Tel eservice Layer) SMs User Acknow edgnent Message to the original

j sender of thell03dbi vetheSMESnbgwagéedsthdeShg: Aoknowl edejeyMessage theapettioentSVS
 User Acknow edgnent. age .sent th Lle.station received by . the

| servi ng base. SHAEFHRN A TS0 LoV T e SEeDere Rser FERUC dHius Eeelilye

| messages to aﬁuéil}fsm@fsmgﬂeiﬁ@m@}soﬁ PPEU Whinghoded th Rarry Rev@iidetdhd 9pshespVE

| service center. W) 2004/ 006596 (1034] The SM5 Acknow edge Message does

' not convey sodskpiviedgeepe Messagatcan icafryusert dash buhesquives a eaniplcickewledgmenie

- SMS- Del i ver - Rggg{t TPDU. This is especially true if the SM5-Deliver-Report

(TPDU IS suppo et%ertiarry user data. The SM5 User Acknow edgnent Message

| can carry usef1(33]a QuG.r m8)uk rLgiaramnuadidak eyl SEGIEdw 8y séddthgu SLTSMS

1 [1035] FIG 2Sis a di a%ram i [lustrating the si gnaT flow for sending an SM5

message f r om misesage biomeths mnbile gtation t¢ the savige centerinttbe GSHLIxmetvaghuging

- network using,_ currentl L ped messages. [1036] Initially, the nobile

| station origi ﬁ%ﬁr%gfyacglg%%%%%gﬁge by sending a (Tel eservice Layer) SMS

| Submi t Messaggl03@] t hanfRIY) B bamelesbator drigifateah ai SMBVaBssape bynesgage aand

|forwards it to the MSC. The GSM SM5-GVBC function within the M5SC then

i converts the Shaessmmien baywpsaydubmil Hesrge-isierervimpprse stitiopwhish faqaiyes the

| forwgrded to eryi . 1 I MY

T O R R R

' whi ch carri estifeheconesnd tise SIS ShBmjrublessage eb vid SMEVBalsiuh MTPDTPRHichT ise tHeBC

|then converts the SNV5-Subm t-Report TPDU to a (Transport Layer) SMS

- Acknowl edge M¥wagled toHhecMs sevicefeai8Rt to the nobile station.

[1037]  In response to receiving the SMS-Submit TPDU, the SMS service center can

|
! send an SMS-Submit-Report TPDU, which carries the results for the just-received
![ SMS-Submit TPDU. The MSC then converts the SMS-Submit-Report TPDU to a
| (Transport Layer) SMS Acknowledge Message, which is then sent to the mobile station.
Again, the SMS Acknowledge Message does not convey some of the pertinent
information that may be included in the SMS-Submit-Report TPDU from the SMS

service center. An optional (Teleservice Layer) SMS Delivery Acknowledgment

C (10381  FIG. 3A is a diagram illustrating a format defined by GSM SMS for the .
SMS-Deliver-Report TPDU and SMS-Submit-Report TPDU. GSM SMS defines six
different TPDUs at the Short Message Transfer Layer (SM-TL) to support SMS. Of
these, the SMS-Deliver-Report TPDU is used to send a report from the mobile station to

!
|
| Message may also be sent to the mobile station.
|
I

the SMS service center for an SMS message that has been received by the mobile
station. Correspondingly, the SMS-Submit-Report TPDU is used to send a report from
the SMS service center to the mobile station for an SMS message received by the
service center. The other TPDUs are used to exchange short messages, status, and
command between the mobile station and the service center.

[1039]  The SMS-Deliver-Report and SMS-Submit-Report TPDUs have the general
format shown in FIG. 3A. (The SMS-Submit-Report TPDU can have an additional
field that is not shown in FIG. 3A.) Each of these two TPDUs includes a number of

fields, but only four fields of particular interest in the present application are shown in



Agai n, the SM5 Acknowl edge Message does not convey sonme of the pertinent

I nformati on that may be included in the SMS-Subm t-Report TPDTJ fromthe SM
service center. An optional (Teleservice Layer) SMS Delivery Acknow edgnent
Message may al so be sent to the nobile station. [1038] FIG 3A is a diagram
illustrating a format defined by GSM SM5 for the SMs- Deliver-Report TPDU
and SNVB- SubY® eLOREPRSPE TPDU. GSM SMB defines six different TPDUs at the
Short Message Transfer Layer (SMTL) to support SM5. O these, the
SM5-Del i ver-Report TPDU is used to send a geport fromthe nobile station to
the SMS service center for an SM5 nessage that has been received by the

mobi | e st at ild@. 36orTabip ddgisrihese, fonhBel8yBadbtisni shoRalssmiptioRDwliese iBakindtes send
a report fro r} l\/ﬁ fervi ce center to the nobile station for an SNS
nmessage recei HSBS/PSP &% service center. The other TPDUs are used to
exchange short nessages, status, and command between the nobile station and
the service center. [1039] The SMS-Del i veim&eport and SMS- Subm t - Report
TPDUs have the general format shown in FIG 3A. (The SMs-Submt - Report TPDU

can have an adg ronal 1 I That 15 w T FTG_3A ) Eachof—tthese

two TPDUs i BhE o nunpdfulbName; o) g5 ly four fiR8SeEPU parti cul dr

interest infthe present application arg shown i 'Inéﬁ@atgg%‘%%ﬁf&%l&mﬂk% 3A.

Table 1 |i stsnfs_@@%e fﬂ“ﬁ*’axlfl 1élag]rgélnd t hei rgéngr e ohﬁfn%

denotes Transfer Prlotoco 1 Abbr. Full scr| pt [ on

| ndicate thel.reason ffor failure in the ! TP- FCS ause 8 hits

correspondi n{ 0 ubmit TPDU. ‘E&cmth%m%cmﬁghﬁchéme

8 bits Ident g?@%%gec%ﬁ?& ée%&wg i fn 8 e RndOIUdR DA, TP- UDL

TP_ lJSer = mt A I_CIIUI. II U Tl‘}f tJS I II\JI L:Ut A\ I. 4! \,ﬂg{ LILJ UT Lhn_j- Llc-ny +A TD UD

TP- User --Dat 4 : he t rh;élsatgéhe le{lg_tbmmheﬁfwser-

SMS- Del i ver - F\;gport T?’E%ﬁér Bgllt@g“gé' Re%rg?[g THDAear e (\)
TP-UD | TP-User-Data variable | User data for the short message. -

{1640} The SMS-Deliver-Report TPDU and SMS-SubmiﬁReport TPDT-,T are
respectively sent for the 'SMS-Deliver TPDU and SMS-Submit TPDU that have been
received. Each report TPDU may carry an error code in the TP-FCS field that indicates
the reason for the failure, if any, to transfer or process the received TPDU. TP-FCS
field is included in a report if an error was encountered for the SMS message being
écknowledged, and is not included otherwise. The absence or presence of the TP-FCS
ficld may thus be used to differentiate between success or failure. 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, but ()
may also contain multimedia and other enhanced formats. The length of the TP-User-
Data field is defined by the value in the TP-User-Data-Length field. The TP-Data-
Coding-Scheme field indicates various attributes of the data in the TP-User-Data field. .
[1041} The formats for the SMS-Deliver-Report TPDU and SMS-Submit-Report
TPDU are described in further detail in TS 23.040 V4.7.0.

[1042] TFIG. 3B is a diagram illustrating an embodiment of a message format for an
SMS Deliver Report Message and an SMS Submit Report Message. These are two
newly defined Teleservice Layer messages that may be used to more fully convey the
information in the SMS-Deliver-Report TPDU and SMS-Submit-Report TPDU. The
SMS Deliver Report Message and SMS Submit Report Message have the general format
shown in FIG. 3B, which includes a number of subpaxameters. Table 2 lists the

subparameters for these messages and their short descriptions.



respectively sent for the SM5-Deliver TPDU and SMs-Submit TPDU that have
been received. Each report TPDU may carry an error code in- the TP-FCS field
that indicates the reason for the failure, if any, to transfer or process
ithe received TPDU. TP-FCS field is included in a report if an error was
encount er ed wonotdmmsBW5 nmessage being acknow edged, and is not included

ot herwi se. The absence or presence of the TP-FCS field may thus be used to
di fferentiate between success or failure. TRe TP-User-Data field contains
the user data for the short nessage. This uSer data is typically an al pha-
Inuneri c message generated based on a particular character set or coding
Ischene, but may al so contain nultinedi a @adedt her enhanced formats. The
ilength of the TP-User- Data field is defined by the value in the
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.Tel eservi ce Layer nessages tha pIrukfatlbwbethmtbeSMSllyelnfenMe.ymghéSMS
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| in the message.
! | Multiple Encoding bl Include nser data that may be encoded using
| ) User Data variable multiple coding schemes..

[1043]  For the SMS Deliver Report Message and SMS Submit Report Message, the
Message Identifier and Success subparameters may be defined‘ as mandatory and the
remaining subparameters may be made optional. The TP-Failure Caunse subparameter
may be made mandatory if the Success subparameter has a value of “False” (i.e., the
error type only needs to be sent if there was an error).

C— {10441  As shown in FIG. 3B, the Message Identifier subparameter includes a

! number of fields, one of which is the Message_Type field that identifies the SMS

message type. TIA/EIA-637-B defines six different message types for the Teleservice
Layer, which are assigned Message_Type values of “0001” through “0110”. The
Message Type value of “0111” may be assigned to an SMS Memory Available
Notification Message. Two new message types may be defined for the SMS Deliver
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“1000" | SMS Deliver Report Message | message received by the mobile station
' (mobile-originated only).
' ‘ Used to send a report for an SMS
“1001” | SMS Submit Report Message | message received from the mobile station
(mobile-terminated only).
All other values are reserved
[1046] TIA/EIA-637-B also defines 21 subparameters that may be included in SMS

Teleservice Layer messages and which are assigned Subparameter_ID (SP_ID) values

of “00000000” through “00010100”.

Success subparameter and may be assigned

A new subparameter may be defined for the

one of the reserved Subparameter_ID values

(e.g., “000101017). Another new subparameter may be defined for the TP-Failure

Cause subparameter and may be assigned another reserved Subparameter_ID value

(e.g., “00010110”). Table 4 shows the two new subparameters and their assigned

Subparameter_ID values, for a specific implementation.

Table 4

Subparameter - Subparameter_ID value
I A
Success (new) “00010101”
TP-Failure Cause (new) “00010110”

all other values are reserved

[1047)

Table 5 lists the fields in the Success subparameter, their lengths, and their short

In an embodiment, the Success subparameter is defined to have three fields.

~ description and values (where appropriate).
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In an embodiment, the TP-Failure Cause subparameter is defined to have

three fields. Table 6 lists the fields in the TP-Failure Cause subparameter, their lengths,

and their short description and values (where appropriate).

Table 6
. Length o e
Field (bits) Description
Subparameter_ID 8 Set to “00010110” for the TP-Failure Cause
subparameter.
Subparam_JLen 8 Set to “00000001™.
TP-Failure 3 Set to one of the TP-Failure Cause values defined in

Cause Value

3GPP TS 23.040 V4.7.0.

[1049]

Table 7 lists the fields of the User Data subparameter, thei_r lengths, and their

short descri?tion and values (where appropriate).

Table 7
Field Length Description
Subparameter_ID 8 bits | Set to “00000001” for the User Data subparameter.
Subparam_Len 8 bits | Indicate the length of the User Data subparameter.
Msg_Encoding 5 bits Indicate the coding scheme used for the user data in
the short message.
Indicate the message type for the short message.
M T Oor8 | May also be used to carry information for the TP-
essage..L ype bits | DCS field in the SMS-Deliver-Report and SMS-
Submit-Report TPDUs.
Num_Fields 8 bits | Indicate the number of occurrences of the CHARi

D

may be defined for the
Cause subpar anet er and may be assi gned anot her
| D val ue
isubpar anet ersand their assigned Subparaneter
Tabl e 4 Subpar anet er

TP- Fai | uré Cause (nevv)



Field Length (bits) Description Subparaneter_ID 8 Set to "00010110" for the
TP-Fai l ure Cause subparaneter. SubparamlLen 8 Set to "00000001". TP-Failure
Set to one of the TP-Failure Cause values defined in Cause Value 8 3GPP TS
23.040 V4.7.0. [1049] Table 7 lists the fields of the User Data

subpar anmet &g 2dolvedstod engt hs, and their short description and val ues (where
appropriate). Table 7 Field Length Description Subparaneter ID 8 bits Set
to "00000001" for the User Data subparanet1§r. Subparam Len 8 bits Indicate
the length of the User Data subparaneter. “Ms,- Encoding 5 bits Indicate the
coding schenp used for theluser datlgidid whibie1yHRALY cBREMBEEs tolthdheb& Jfhe
nmessage typej for the short jnessage. r8 May al so be usef to
carry infor op—for H\.&JQ bi-ts :h"‘f‘vg%%% ¢ B ' nd
SM5- Submit-Report TPDUs. Nimm Fidtzdscc8ribndes of theti foBowingH@ldiunber of

occurrences 200477006 %TFFW’BTCET Wmich.t&%i car é
corresponds o thegaaber Of vargdhay Act e OnGe iR eadhrbipragler Ip theuseraky igdhe
occurrences pf the fol l owi ng fiel d:| BPAMIES§EE abl e Occur once for each

character in the user Q-I%fgptaj%%ﬁkﬁé}%&e g8 thl 1EndsHk .a subparanet er

ends with th | t he
0-7 bits Data subpar gnatlede arfficiehegenberwibis toofakecthe Used n

User Paddin
|l ength. [105D] Aspagtiiagn in|Tabl kits7,| e sulgRrariaéee iafesthaindbds oPebibies  Report

Message and BMS Submit Repgrt Messdgendtg. contained in the CHAR fields, pne
occurrence oF—thi-s—

[1050]  As shown in Table 7, the user data for the SMS Deliver Report Message and

SMS Submit Report 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 CHARI field is determined by the
coding scheme used for the user data in the short message.

(1051} The TP-DCS field in GSM SMS includes various types of information

related to the user data in the TP-UD field, such as whether the user data is compressed

or uncompressed, the message class, and other indications. Since there is currently no

corresponding field or subparameter in CDMA SMS for the information in the TP-DCS

field, this information may be carried in the Message_Type field in the User Data

subparameter. A new value (e.g., “01010”) may be defined for the Msg_Encoding field (\
to indicate that the Message_Type field contains information for the TP-DCS field. The
use of the Message Type field to carry TP-DCS information is described in farther
detail in U.S. Patent Application Serial No. [Attorney Docket No. 020530}, entitled
“Short Message Conversion Between Different Formats for Wireless Communication
Systems,” filed July 9, 2002, assigned to the assignee of the present application and
incorporated herein by reference.

[1052]  As shown in FIG. 3B, the SMS Deliver Report Message and SMS Submit
Repaﬁ‘ Message may each be carried in a (Transport Layer) SMS Point-to-Point
Message defined by CDMA SMS. This Transport Layer message includes a number of
parameters including: (1) a Teleservice Identifier parameter that identifies which upper

layer service access point is sending or should receive the message, (2) an optional



field for each character, with the total nunber of occurrences being

i ndicated by the value in the NumFields field. The Msg Encoding field

‘i ndi cates the specific coding schenme used for the characters in the CHARI
ifl eld. Since different coding schenes can have different character |engths,
‘the | ength WORI/O0GHAR field is determned by the coding schene used for
’the user data in the short nessage. [1051] The TP-DCS field in GSM SM5
jincludes various types of information relgged to the user data in the TP-UD
field, such as whether the user data is conpressed Ili or unconpressed, the
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1) Set the TP-FCS field in the SMS-Deliver-Report TPDU to the value in the TP-

Failure Cause Value field in the TP-Failure Cause subparameter of the SMS

Deliver Report Message if the Success subparameter requires it;
2) Set the TP-UD field in the SMS-Deliver-Report TPDU to the data in the CHARi
fields in the User Data subparameter of the SMS Deliver Report Message;
3} Set the TP-UDL field in thé SMS-Deliver-Report TPDU to the Value in the
C Num_Fields field of the User Data subparameter; and
4) Set the TP-DCS field in the SMS-Deliver-Report TPDU to the value in the
Message Type field of the User Data subparaméter_

[1055] Correspondingly, the conversion of an SMS-Submit-Report TPDU to an
SMS Submit Report Message may be performed as follows:

1) Set the TP-Failure Cause Value field in the TP-Failure Cause subparameter of
the SMS Submit Report Message to the value in the TP-FCS field of the SMS-
Submit-Report TPDU if the Success subparameter requires it;

2) Set the CHARI fields in the User Data subparameter of the SMS Submit Report
Message to the data in the TP-UD field of the SMS-Submit-Report TPDU;

3) Set the Num_Fields field in the User Data subparameter to the value in the TP-
UDL field of the SMS-Submit-Report TPDU; and



anot her exanpl e, the Success and TP-Fail ure Cause subparaneters may be
conbined into one subparaneter that includes both the Success Val ue and
TP-Fai l ure Cause Value fields. As yet another exanple, the Success
subparanmeter nay be omitted and inplicitly interpreted by the presence of
t he TP- Fai Warwoea3% subparaneter. [1054] FIG 4 is a diagramillustrating
t he conversi on between CDVA SMS report nessages and GSM SMS report TPDUs.
The conversion of an SMS Deliver Report {#ssage to an SM5-Deliver-Report
TPDU may be perfornmed as follows: 1) Set the TP-FCS field in the
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SM5- Del i ver-Report TPDU to the data in the CHARI fields in the User Data

subpar anet er [pd56]he Siide B! SMSDeMeFo%W; mma)smsesuzhﬁm};fmbﬂeﬁdfg@lta% in
e

the SM5-Deliver-Report TPDU to the value in the NumFields field o

User Data subp#rtsiesceice baypr Messaes itHeDYR BBE, fai rapehamigny ig @lso provided for the

SM5- Del i ver - Reppr. P, o_the value in the .Message T field of the User
bata subpar angtet Ot phoets) Betsb st B eb Ot R aR D R i i

SMS- Submi t - Rgpes7] TPRIG! ® o diadhm SiliitingRepafbodiRssoee: Abysaefop@hd MRy as
follows: 1) Set the TP-Failure Cause Value field in the TP- Fai | ure Cause

subpar anet er S#S Defieer dessagp fd SHepBritNdssage hoth phavhichl are Telesernise TRyeCS

field of the - 1 1 0 ! | f. th cce r r..requiy es
1o 9) et ¢ MR EaaRRAR e BB fERlisdd ore e RERR REP RO PR RbsehGR e
Report Messapgs Delitdreldadoge iand teS ShbibMdsedgd iatluibe roMibebwd Rubpaniap&ers,

TPDU, 3) Set the NumFields field in the User Data subparaneter to the val ue
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includes (1) a User_Ack_Req field that may be set to “True” to request a positive user

(manual) acknowledgment of the SMS message, (2) a Dak_Req field that may be set to
“True” to request a delivery acknowledgment of the SMS message, and (3) a
Read_Ack_Req field that may be set to “True” to request an acknowledgment if the
SMS message is viewed. In an embodiment, a new Report_Req field is defined and
may be set to “True” to request a report from the receiver. In particular, if the
Report_Req field is set to “True” in an SMS Deliver Message, then the mobile station is
expected to send an SMS Deliver Report Messgge to the network. Correspondingly, if (”)
the Report_Req field is set to “True” in an SMS Submit Message, then the network is
expected to send an SMS Submit Report Message to the mobile station. The new
Report_Req field may be defined using one of the bits in the Reserved field.
[1059] In an embodiment, for a GSM1x network, the Report_Req field does not
need to be set to “True” when an SMS Submit Message is sent by a GSM1x mobile
station. This is because the network can automatically enable this field before
delivering the message to the receiving mobile station via the CDMA air interface. As
an example, consider a scenario where SMS messages are exchanged between two
GSM1x mobile stations (MS). When GSM1x MS A sends an SMS Submit Message
without the Report_Req field to GSM1x MS B, the MSC receives and converts this
~message to an SMS-Submit TPDU and forwards it to the GSM-SMS-SC. The GSM-
SMS-SC then sends this as an SMS-Deliver TPDU to GSM1x MS B. The MSC



[1057] FIG 5 is a diagramillustrating an enbodi nent of a nessage format
for the SMS Deliver Message and SMS Submt Message, both of which are

Tel eservi ce Layer nessages that include a new field used to request a
report for a sent SMS nessage. The SMS Deliver Message and SMS Submit
Message i wed oaaoesswsinber of subparaneters, including Message ldentifier,
User Data, Reply Option, and so on. The Reply Option CD subparaneter

i ncludes a nunber of fields that indicatggwhether or not acknow edgnents of
various types are requested. [1058] As currently defined by TIAIEIA-637-B,
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SMS Deliver Message is then sent over-the-air to the mobile station.
[1061]  In response to receiving the SMS Deliver Message with the Report_Req field
set to “True”, the mobile station sends an SMS Deliver Report Message to the network.
For GSM SMS, this report needs to be sent within a specified time period of between 12
and 20 seconds, as defined in SGPP TS 24.011 Section 190. The MSC receives and
converts this message to an SMS-Deliver-Report TPDU, which is then forwarded to the
C SMS service center.
[1062] FIG. 6B is a diagram illustrating the signal flow for sending an SMS
message from the mobile station to the SMS service center in the GSM1x network using
the newly defined SMS Submit Report Message. The signal flow in FIG. 6B is similar
to that shown in FIG. 2B, except that the messages exchanged over the CDMA air
interface is different. In particular, the mobile station sends to the network an SMS
Submit Message with the Report_Req field set to “True”.
[1063]  In response to receiving the SMS-Submit TPDU for the SMS message, the
SMS service center originates an SMS-Submit-Report TPDU. The MSC then receives
and converts the SMS-Submit-Report TPDU to an SMS Submit Report Message, since
the Report_Req field in the original SMS Submit Message was set to “True”. The SMS
-Submit Report Message is then sent over-the-air to the mobile station. For GSM SMS,
the network is required to send the SMS Submit Report Message to the mobile station



SMS Deliver Report Message to the MSC, which then converts it to an
SMS- Del i ver- Report TPDU and forwards it to the GSMSM5-SC. In this rressage
exchange, since the GSM x network is expected to send the SMs-Submit-Report
TPDU to the nobile station, it's not necessary to set the Report_Req field
i n GSM X ne&baaddoodsie an ANSI - 41 based CDMVA network, the network can enabl e
or disable this field depending on the needs of the network. [1060] FIG 6A
is a diagramillustrating the signal flow4fgr sending an SM5 nessage from
the SMS5 service center to a nobile stationin the GSM x network using C_
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Message to t hglenmgbql@ statignj @yn(2) an SMS Submit Report Message, if the process is being
performed by the network. The generated SMS message may include (1) a first value
that indicates whether the incoming SMS méééage was received correctly or in error, (2)
a second value that indicates the type of error, if any, encountered for the received SMS
message, (3) user data, and so on. . The generated SMS inessage is then sent to the
sender of the received SMS message (step 720). The process then terminates, B
[1067] Back in step 716, if the Report_Req field is not included in the received ( )
SMS message or if its value is not “True”, then a report does not need to be generated
for the received SMS message. Other forms of acknowledgment may or may not be
sent for the received SMS message, depending on the Reply Option subparameter in the
received SMS message. These other forms of acknowledgment are not shown in FIG. 7
for simplicity. The process would then terminate if the answer for step 716 is no.
{1068]  The techniques for conveying reports for SMS messages described herein
allow (1) a mobile station to send an SMS message to the network to convey the
information in an SMS-Deliver-Report TPDU, and (2) the network to send an SMS
message to the mobile station to convey the information in an SMS-Submit-Report
TPDU.
- [1069] These techniques may advantageously be used in a GSM1x network, which

utiizes CDMA air interface for communication between the network and the mobile



WO 2004/ 006596 16 wthin a specified tinme period of between 35 and 45
_seconds, as defined in 3GPP TS 24.011 Section 10. [1064] FIG 7 is a flow
di agram of an enbodi nent of a process 700 to convey reports for SMS
messages in a network that utilizes a COVA air interface (e.g., a GSMx
net wor k) . wihima/pisemess nmay be perforned by either the network or the nobile
station. [1065] Initially, an incom ng SM5 nessage is received (712). This
received SM5 nessage may be either (1) g SMS Deliver Message, if the
process is being performed by the nobile station or (2) an SM5 Submit
Message, if stéonpimstadofiGSN eimgtepatd. oUsmg thdsy tacheigne, w1 Ambbile usdr mat i on
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an SIS an MSC 114x, and a mobile station 140x. For this embodiment, SMS service center
112x supports GSM SMS and MSC 114x performs the conversion for reports between
GSM SMS and CDMA SMS.
{1072]  Within SMS service center 112x, a message buffer 812 stores data for short
messages to be exchanged with mobile stations in the network. On the traﬂsmit side, a
short message processor 814 receives data from buffer 812 and generates GSM SMS
C messages with the proper type and format. In particular, short message processor 814
generates and provides an SMS-Deliver TPDU for each short message to be sent to a
mobile station and an SMS-Submit-Report TPDU for each short message report. On the
receive side, short message processor 814 receives an SMS-Deliver-Report TPDU for a
short message previously sent to a mobile station and an SMS-Submit TPDU for a short
message sent by a mobile station. Short message processor 814 then extracts the
pertinent data from these received TPDUs and stores the data in buffer 812. SMS
service center 112x exchanges TPDUs with MSC 114x.
[1073]  Within MSC 114x, a message buffer 822 stores the TPDUs for short
messages to be exchanged with the mobile stations in the network. On the transmit
side, a short message converter 824 receives TPDUs from buffer 822 and generates the
corresponding CDMA SMS messages with the proper type and format. In particular,
short message converter 824 provides an SMS Deliver Message for each SMS-Deliver



message to the nobile station to convey the information in an

SMS- Submi t - Report  TPDU.- [1069] These techniques may advantageously be used
in a GSMLx network, which wutilizes CDVA air interface for conmunication

bet ween the network and the nobile WO 2004/ 006596 17 stations instead of
GSM ai r i ntverJoanessdgsi ng t hese techni ques, a GSM x nobil e user in the GSM x
envi ronnent can operate very nuch |[ike a GSM nobile user in a conventional
GSM envi ronnment and can enjoy the sane exp@rience as the GSM nobile user,
in terms of receiving SM5 nessage subni ssion status, even though the
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826, respectively.
[1076] FIG. 8 also shows an embodiment of mobile station 140x. On the receive
path, the modulated signal transmitted from the mobile statioﬁ’s serving base station is
received by an antenna 852 and provided to a receiver unit (RCVR) 854. Receiver unit
854 conditions (e.g., filters, amplifies, and downconverts) the received signal and
further digitizes the conditioned signal to provide samples. A demodulator
(Demod)/decoder 856 then demodulates the samples (e.g., based on ¢dma2000 physical B
layer processing) and further decodes the demodulated data to provide decoded data, ()
which includes the SMS messages sent in the modulated signal. The data for the user-
specific and broadcast SMS messages sent to this mobile station is provided as output
data and may further be stored in a memory 862.
{10771  On the transmit path, data for messages and reports to be sent by the mobile
station are provided to an encoder/modulator (Mod) 872, which encodes and modulates
the data. The modulated data is then conditioned by a transmitter unit (FMTR) 874 to
provide a modulated signal suitable for transmission back to the base station.
[1078] A controller 860 directs the operation of the units within mobile station
140x. For example, controller 860 may direct the processing of the SMS Deliver
Message and SMS Submit Report Message received from the network and the

- generation of the SMS Deliver Report Message and SMS Submit Message to be sent to



message sent by a nobile station. Short nessage processor 814 then extracts
tthe pertinent data fromthese received TPDUs and stores the data in buffer
812. SM5 service center 112x exchanges TPDUs with MSC 114x. [1073] Wthin
M5C 114x, a nessage buffer 822 stores the TPDUs for short mnessages to be
exchanged WP RA®Hbbi | e stations in the network. On the transnmit side, a
short nessage converter 824 receives TPDUs from buffer 822 and generates the
correspondi ng CDVA SMS nessages with the pgoper type and format. In
particular, short nmessage converter 824 provides an SMS Deliver Message for
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units designed to perform the functions described herein, or a combination thereof.
[1081]  For a software implementation, the techniques to convey reports for short
messages 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 818, 828, and 862 in FIG. 8) and executed by a
processor (e.g., controllers 816, 826, and 860). The memory unit may be implemented
within the processor or extemal to the processor, in which case it can be

C communicatively coupled to the processor via various means as is known in the art.

[1082]  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,
and the generic principles defined herein may be applied to other embodiments without
departing from the spirit or scope of the invention. Thus, the present invention is not

intended to be limited to the embodiments shown herein but is to be accorded the widest

scope consistent with the principles and novel features disclosed herein.

[1083]  WHAT IS CLAIMED IS:



whi ch includes the SM5 nessages sent in the nodul ated signal. The data for
the user- specific and broadcast SMS nessages sent to this nobile station is
provi ded as output data and nay further be stored in a nenory 862. [1077]
On the transmt path, data for nessages and reports to be sent by the nobile
station are provided to an encoder/ nodul ator (Mdd) 872, which encodes and
nodul ates the data. The nodul ated data 28 then conditioned by a transmtter
unit (TMIR) 874 to provide a nodul ated signal suitable for transm ssion
back to the base station. [1078] A controller 860 directs the operation of
the units within nobile station 140x.CEMM&xanple, controller 860 may
direct the processing of the SMS Deliver Message and SM5 Submt Report
Message received fromthe network and the generation of the SM5 Deliver
Report Message dnd S ifiethod tofMesisegggt tepbes sfentshbn Woss2Q04 /i 059%6irdlSss t he
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SM5 and CDVA,SMS may be perfornmed by the SMS service center, [1080] The

t echni ques a(Efgscri bed herein to convey reports for short nessages may be
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i npl ement at$hef megsige. el enents used to inpl ement any one or a conbination of
t he techni ques described C herein (e.g., process 700) nay be inplenented
Wi thin one or nore application specific integrated circuits (ASICs),
digital signal @ oceghernaecthdBRprdink g thim Si, gitalkeip tigc 685 ishert nttRvge ds a
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units 818, Bd8 m@BsbeBRBmitNmEistre Rkeidbdl beXeehdbid sWitctang center and the second
short message is a short message submit report message sent by said mobile switching

center.

4, The method according to claim 1, wherein said step of sending a second
short message having included therein the report for the first short message comprises:

setting a success subparameter having at least one field in the second short
message to a first value indicative of whether the first short message was received
correctly or in error;

setting a transfer protocol failure cause subparameter having at least one field in
the second short message to a second value indicative of an error type encountered in the
first short message; and

sending the second message.

5. The method according to claim 2, further comprising the step of deriving a
short message deliver report transfer protocol data unit based on the short message

deliver report message, comprising the steps of:



processor (e.g., controllers 816, 826, and 860). The nenory unit may be
inplemented wthin the processor or external to the processor, in which
jcase it can be comunicatively coupled to the processor via various neans
as is known in the art. [1082] The previous description of the disclosed
. enbodi nents is provided to enable any person skilled in the art to nake or
. use the present invention. Various nodif@tations to these enbodinents wll
'be readily apparent to those skilled in the art, and the generic principles
idefined herein nay be applied to other enbodi nents w thout departing from
| the spirit or scépitingp transfer pipsenol GrilureTeayse fieldan phe stont miessagm délonr reporiot
lintended to I m he . enhodi nent. s h LN but 1s.to0 .accor ded
e w dost  BEEEPRIER il hOF (£ TRALTR B i SBOWRES Blillrciidhsq Falh Ol 86
, di scl osed hera@ifor ploidd8BfailMidARudeSubhAbivER} diShe 2hort feANapBddliveArdppithodsapt

Iconveying reEorts for short ne;;gges in awreless comunication network
Tthat utilizd5d sIcEEsBURAFamEtsr ds e, conprising: receiving a first short

' message having i @St'tiH% %dtrﬁr{%%r?érﬂto@()lr garest fign i@ tﬁggg&? iti[éé[%gaget agivkd FbreShort

“nmessage, wherein sald request” conprises a Report_Re set to true; and
| sendi ng a sedosfr ptocred! dets sageohle imgCHARI deteld in enser datasebpapoeter 6bHthet he
'first short nessage. é The net hod according to claim1, wherein the first

| short messaghoft diessage fvte“f?ﬁglgeﬁ‘beésaﬁg’l i ver nessage received by a nobile and

|the second short sHRESAUENIS FRotoshlUstr PHRSISALR fidRllih WRIshb@ PisiaghBEBRIRpBANt DY
jsaid nobile, 3. The nethod according to claim1, wherein the first short

 Message is drangfgo rproteend séaje wnibbie ta rralkis algethee Blamy Kitldsy figldmebithe usen Wetai ng
‘center and tsk]]l asrgc&%damﬁhort nessage is a short message submt report
| message sent Sard idhi 1 e switching center. 4. The nethod according to

jclaim 1, wherein seting asta@pfepproteiotdmg cadingechnehe Bdidin thireshongreskaeidetiver

i ncluded therein the report for the first short nmessage gonprises: setting
!, a success sUBPAY HARSIE PIOaw! figtaanit o8¢ valve 1§ pdYlessage_{ Kee §%\§p&f dﬁ% Kt delRessage

'to a first %ﬁbﬁgmhag{cative of whether the first short nessage was received
[

icorrectly or error;

|
i

6. The method according to claim 3, further comprising the step of deriving
the short message submit report message from a short message submit report transfer
protocol data unit, comprising the steps of:

setting a transfer protocol failure cause value field in a transfer protocol failure
cause subparameter of the short message submit report message to a value in the transfer
protocol failure cause field of the short message submit report transfer protocol data unit
if a success subparameter is false;

setting the CHARi fields in a user data subparameter of the short message submit
report message to data in a transfer protocol user data field of the short message submit
report transfer protocol data unit;

setting the Num_Fields field in the user data subparameter to the value in a
transfer protocol user data length field of the short message submit report transfer
protocol data unit; and

setting the Message Type field in the user data subparameter to the value in a
transfer protocol data coding scheme field of the short message submit report transfer

protocol data unit.

7. The method according to claim 4, wherein the report includes user data.



setting a transfer protocol failure cause subparaneter having at |east one
field in the second short nessage to a second val ue indicative of an error
type encountered in the first short nessage; and sending the second
message. 5. The nethod according to claim2, further conprising the step of
deriving a short message deliver report transfer protocol data unit based
on the short nessage deliver report nessadge, conprising the steps of 21
setting a transfer protocol failure cause field in the short nmessage deliver
report transfer protocol data unit to a value in a transfer protocol failure
cause value field in a transfer protocol failure cause subparaneter of the
short message degy | Vern{e‘iﬂ&f.&d %8&@%% c;leIima4 %g&ﬁﬁs%icﬁﬁﬂﬁﬁﬁﬁ%o "etwork & €
setting a transfer protocol user afreldin e shoft nmessage deliver
report tram&Sdfixpeot@kol data unit to data in CHAR fields in a user data
subparanmeter of the short nessage deliver report nessage; setting a
transfer protocol user data length field in the short nessage deliver report

transfer protocoy datpheUthod Rcrdiif t6Q1diR 4, aﬁex@ﬂmalfd Sditudib/lod RiwdRes user

data subparaneter; and setting a transfer protocol data coding schene field
in the short Chdésagvodsl i ver report transfer protocol data unit to the
value in a Message-Type field of the user data subparaneter. 6. The nethod
according to claim3, further conprising the step of deriving the short

message submit rEPOX mobBE stagéen, toapridnghort nessage subnmit report transfer
protocol data unit, conprising the steps of. setting a transfer protocol
failure cause vati§ee¥§ialg: in a transfer protocol failure cause subparaneter

of the short messags.& m#ea&gefgﬁ%ﬁgamgw&% QidAkYee i N the transfer

protocol failure cause fie ort nessage subnit report transfer
prot ocol data um tontroflerapsabbesmnsudiitasadeempdilstof/ddécader; setti ng t he CHARi

fields in a user data S)Jb agtimeter of the short nessage submt report
message to data‘?“ne“ﬁoqqrgﬁ’gif' or Opgiehly senRestsd 1oy sgid contllitor the short nmessage

subm t report tiafahfkerRpOablsRbnsltdicd tb/8id encdBbdrhHdhIibE oM Fi el ds field in
the user data subparaneter to'the value in a .
a memory operably connected to said demodulator/decoder and said controller;
wherein said memory comprises program codes to convey reports for short messages in a
wireless communication network that utilizes a CDMA air interface, comprising:
receive a first short message having included therein a request for a report for the
first short message, wherein said request comprises a Report_Req field set to true; and
send a second short message having included therein the report for the first short

message.

11.  The mobile station according to claim 10, wherein the first short message
is a short message deliver message received by said mobile and the second short message

is a short message deliver report message sent by said mobile.

12.  The mobile station according to claim 10, wherein the first short message
is a short message submit message sent by said mobile and the second short message is a

short message submit report message received by said mobile.

13.  The mobile station according to claim 10, wherein said program code to
send a second short message having included therein the report for the first short message

comptises:



transfer protocol user data length field of the short nessage submt report
transfer protocol data unit; and setting the Message Type field in the user
data subparaneter to the value in a transfer protocol data codi ng schene
field of the short nessage subnmit report transfer protocol data unit. 7.
The net hod according to claim4, wherein the report includes user data. 22
8. The nethod according to claim4, whered said conmunication network is a
GSMLx network. 9. The nmethod according to claim4, wherein said

conmmuni cation network is a CDVA network. 10. A nobile station, conprising:
a receiver unit; S& GURTEYPEPSRMGEE bendpe affershonsfid inike secgnd sharhimgssagactei ver ;

|1 ' : .
a controller, gpevaht Yncﬁ%lﬁgg%? Sthetter gﬁ!{ %Sggﬁﬂ@%%%% fwﬁ% ?f;%ggfre? coﬂ‘@ctlyt orin

encoder/ nodul at or operably connecte ransm
operably coremected to said encoder/nodul ator, and a nenory operably

connected to said_denpdul at or/ decoder and said controller; wherein said
menory conprises S%tr%ggl}ffﬁr @5?}8%(9 ?61?13% ey _S?%@F’fegerf VINgH !l‘?asﬁﬂ?séfg‘éé“ ﬁﬁ a

W rel ess comnseethdGRé RidsIAsE WS dechhipfalud ihdlicARR of af v t?bé erlcdBliBEie8GPihe first
conprising: receive a first short nessage having included therein a request

for a reporﬁhWBﬂwﬁﬁé%aﬂﬂrst short nessage, wherein said request conprises a

Report Req field . send a second short nessage having
i ncl uded therein® eﬂl'%geﬁ%ﬂjﬁf%sr%gghe first short nessage. 11. The nobile

station according to claim 10, wherein the first short nessage is a short
nmessage deliver ssa received by sajd nobile _and the second short nessage
is a short nessagg'de&‘QEFgﬁéﬁ%FW1ﬁ§§§@§§D§EWF]ByW§§F@¢H%5WPEJN$%ES?H€
mobi | e statigp according to claim10, wherein the first short nmessage is a
short nmessage submit nessage sent by said nobile and the second short
nmessage is a short nessage submt report nessage received by said nobile.
13. The nobile st

ti di ng. t | ai 10, .wh i i d. ode t
send a second shd 'tI ﬁi&%&g"g’hﬁﬁ%%"ﬁ%ﬁ@géa i, g{’ﬁ"l’l?aﬁ%glrsélgg‘g(’?“%@}%é%ﬁgefi (r)st

short nessagetwork is a GSM1x network.

16.  The mobile station according to claim 13, wherein said communication
network is a CDMA network.

17. A mobile switching center to convey reports for short messages in a
wireless communication network that utilizes a CDMA air interface comprising:

a message buffer;

a short message converter operably connected to said message buffer;

a controller operably connected to said short message converter; and

a memory operably connected to said controller, wherein said memory comprises

program code to convert between messages and transport protocol data units.

18.  The mobile switching center according to claim 17, wherein said program
code to convert betWeen messages and transport protocol data units comprises program
code to derive a short message deliver report transfer protocol data unit based on a short
message deliver report message, comprising:

setting a transfer protocol failure cause field in the short message deliver report

- transfer protocol data unit to a value in a transfer protocol failure cause value field in a



conprises: 23 set a success subparaneter having at |east one field in the
second short nessage to a first value indicative of whether the first short
nmessage was received correctly or in error; set a transfer protocol failure
cause subparaneter having at |east one field in the second short nessage to
a second value indicative of an error type encountered in the first short
message; and send the second nessage. k4 The nobile station according to
claim 13, wherein the report includes user data. 15. The nobile station
according to claim 13, wherein said conmmunication network is a GSMLx

networ K. ffnsfef peotoBd ifdiRirs taist ubpaeetd ol thd Moft|ndshaghIeliviaefirnmea sk
comuni cation network is a COMA network. 17. A nobile switching center to
convey reBdrPeerorbaiapetenisdalsties in a wirel ess communi cation network that

utilizes a COVAufHo a ifdhSef PIRE G HTE.&S : message
converter oper abfad a(‘:olrr%l%llect ggﬁt)% s%%rdédrtrgg}s?gigé uf %%?t; nggsfag%rﬁlfl?‘éeﬂ}gé&oper ably
connect edtrérsfe girctost alata wt sadea ¢io X Riefigldaimda aiseredats yubppenebiryofdonnect ed

to said cqgntroller, erein said nmenory conprises programcode to convert

bet ween m%‘é)gé_ﬂ%%aggﬁj&n%réW?“ﬁg%t ocol data units. 18. The nobile switching
center accor di @@irgQ edndfefpolocoMIRF 8ith 1eagihtidid MAh@ BorCaeRadectio drt bet ween
nmessages and transport protocol data units conprises program code to derive

a short neansiyepeticpl datar spidrie & reiter & the Nwe diieldaitfeld it theausey &2 a short

nmessage dgdbl X‘%{“e{eﬁg’%t nmessage, conprising: setting a transfer protocol
failure cause frerdn the short message deliver report transfer protocol

data unit to asewtdlguetramsfea prétaosfdata qdaigoehtmé feldunehe susemeahgedélivetd in a
24 transfer protocol re cause subparapeter of theicihort nmessage

fajl
del i ver r@@elftttraﬁ%fgrsar@@cgi @al% ugif & desvalyshiga Megtegs_fyee figld et theaises dald o

transfer prphQfRleruser data field in the short message deliver report

19.  The mobile switching center according to claim 17, wherein said program
code to convert beiween messages and transport protocol data units comprises program
code to derive a short message submit report message from a short message submit report
transfer protocol data unit, comprising:

set a transfer protocol failure cause value field in a transfer protocol failure cause
subparameter of the short message submit report message to a value in the transfer
protocol failure cause field of the short message submit report transfer protocol data unit
if a success subparameter is false;

set the CHARI fields in a user data subparameter of the short message submit
report message to data in a transfer protocol user data field of the short message submit
report transfer protocol data unit;

set the Num_Fields field in the user data subparameter to the value in a transfer
protocol user data length field of the short message submit report transfer protocol data
unit; and

set the Message Type field in the user data subparameter to the value in a iransfer
protocol data coding scheme field of the short message submit report transfer protocol

data unit.

20. A computer program product, comprising:

computer-readable medium comprising:



transfer protocol data unit to data in CHAR fields in a user data
subparaneter of the short nessage deliver report nessage; setting a
transfer protocol user data length field in the short nessage deliver report
transfer protocol data unit to a value in the NumFields field of the user
data subparaneter; and setting a transfer protocol data coding schene field
in the short nmessage deliver report trad$fer protocol data unit to the
value in a Message_Type field of the user data subparanmeter. 19. The nobile
swi tching center accordi ng o claim17, wherein said program code to
convert between HREHg&Lds rtF%’YﬂS‘BgtreﬁPﬁ‘fO | SRpAt ESIRESS Edndr VEEISSSpr ogr am

code to der ioffinfhiehioh helWASAIELAHANE EDMR I inESA0AIIRR & Short essage
submit report transfer protocol data unit, conprising: set a transfer

prot ocol fail ur eregaseodafoneeceivingh first wom:amdgmapmgummwﬁhﬂrbmrae'ecwstse

subparanetef _of the.short sage subm sa to a n the
ranator PbAdERH 1 e AeCRiE e preth 9 s e B i or
transfer pridi@sako gad;andinit if a success subparaneter is fal se; set the

CHARi fields in a user data subparaneter of the short. ms,ssaggj submit report
nmessage to dat a Arpgramt Goda Sl pengingt dsenong sbort anpseage i havigoncluged dKein theessage

subm t repgg&n%&msﬁrgshgﬁ%e%ga% data unit; set the NumFields field in the

user data subparaneter to t lue in a transfer protocol user data length
field of the short nessage submt report transfer protocol data wunit; and

set the Message e field in the user ararreter to,the yalue in a
Cranstor or ool P s Stk retEnreiel ARt SRty 20y Bbeam et

report tr a%ﬁﬁfmagé@kqg Qlshodd %easdgeldehve%qnes@ag@qweﬁr gpa R@HAERY BfUStond
conprising: conputer-readabl e medi umconprising: 2 program code for

conveyi ng rspomessdgoiis sshortmesssgsaighiverirepost messagcesrt lbfcﬂmdlmi)‘@,il&tl on networ k
that utilizes a CDVA air interface, conprising: programcode for receiving a
first short message having included therein a request for a report for the
first short ness@ge, TMaegoRipited drébrigPiedict SEUTRITAS &S cRiINRQO0 WherchRethe first

short message is a short message submit message received by a mobile switching center
and the second short message is a short message submit report message sent by said

mobile switching center.

23.  The computer program product according to claim 20, wherein said
program code for sending a second short message having included therein the report for
the first short message comprises:

program code for setting a success subparameter having at least one field in the
second short message to a first value indicative of whether the first short message was
received correctly or in etrot;

program code for setting a transfer protocol failure cause subparameter having at
least one field in the second short message to a second value indicative of an error type
encountered in the first short message; and

program code for sending the second message.

24, The computer program product according to claim 21, further comprising
program code for deriving a short message deliver report transfer protocol data unit based

on the short message deliver report message, comprising:



field set to true; and program code for sending a second short nessage
havi ng included therein the report for the first short nessage. 21. The
conput er program product according to claim 20, wherein the first short
nmessage is a short message deliver nessage received by a nobile and the
second short nessage is a short nmessage deliver report nessage sent by said
nobi |l e. 22. The conputer program product according to claim 20, wherein the
first short nessage is a short nessage Hubnmit nmessage received by a nobile
switching center and the second short nessage is a short nessage submt
report nmessage sent by said nopbile switching center. 23._ The conputer
progr am pr oduct PIREES} §PeRy FRoseiing & wansfepueierel faliwe caise diciinie dhe shest
sending a sREANEJSRAF feodRSAAGE: g@vdcegdawﬁﬁ%egvm@rneé Baddd& JrGBONI il BC T he
first short nesSsage coﬁbrlses: rogran1code for setting a success

subpar anet eaushawiundicht inl ®astsfameotbed| failura chuve subprondestiothe shes segagé 0 a

first val ug li. ndi cati ve of &%éipet her the fi &st ti%Eo_rt nessage was received
correctly SFChIBPHEISsagE Yot WP SHILPABMEE{S IS a transfer protocol failure

cause subpar anmep@praf@¥bdedforbettihEaHan@BepbicRbiduser dhtR FieREHOME sREP HesdiBSSage to
a second val ue 1 ndicative of an error type encountered in the first short

nmessage; afeliysr ggpantrapsfer Pertoend it gnithie dee JAdCHAR alelds 2a a s daddput er
program pr i i onprising program code for
deriving aggﬁ%%?ﬁﬁggiggggoeﬁpég'é§%§é$§£#¢gﬁg%§§ protocol data unit based
on the short negsagen dedd fuersettingaer tran¥is Sagecol asgapdats ilergth Z6ld iarthgrsher code

for setting a transfer protocgl failure cause field in the short ssage
del i ver reft5F1a8¢ PSS &9POF EANSEH Protegel daiuittig agvalig igebs Nom Helissidd Oﬁrot ocol
failure caliSRe V@i EbhdRhgiet;And transfer protocol failure cause subparameter
of the short nessage Jelive’r report nessage if a success subparaneter is

fal se; program pogenf crdesfor sdtting atranséanpiaocqd dete goding gelmmediald iif thelsbot n t he
Filel ds i n Sgess dnErerafian e Pl Gl SR v Bl noB e
message; piedisandgoaBpirameet ting a transfer protocol user data length field
in the short
25.  The computer program product according to claim 22, further comprising
program code for deriving the short message submit report message from a short message
submit report transfer protocol data unit, comprising:
program code for setting a transfer protocol failure cause value field in a transfer
protocol failure cause subparameter of the short message submit report message to a
value in the transfer protocol failure cause field of the short message submit report
transfer protocol data unit if a success subparameter is false;
program code for setting the CHARI fields in a user data subparameter of the
short message submit report message to data in a transfer protocol user data field of the
short message submit report transfer protocol data unit;
program code for setting the Num_Fields field in the user data subparameter to
the value in a transfer protocol user data length field of the short message submit report
transfer protoco! data unit; and
program code for setting the Message_Type field in the user data subparameter to

the value in a transfer protocol data coding scheme field of the short message submit

report transfer protocol data unit.



nmessage deliver report transfer protocol data unit to a value in the

Num Fields field of the user data subparaneter; and program code for
setting a transfer protocol data coding schene field in the short nessage
deliver report transfer protocol data unit to the value in a Message- Type
field of the user data subparaneter. 25. The conputer program product
according to claim22, further conprisim® programcode for deriving the
short nmessage submit report nessage froma short nmessage submt report
transfer protocol data unit, conprising: programcode for setting a transfer
protocol fail ur-caulh® spainuter pregram iprrdaict goaprsingrto ohrinst 25 othefedn therreparaiuse
subpar anet %Eluﬁ@sx%s@n?da? ort nessage subnmit report nessage to a value in the
transfer protoco allure cause field of the short nessage submt report
transfer protocol data unit if a success subparaneter is fal se; program code

for setting the 7CI—1AFE fields in a user data supparaneter of the K short
message submit Tepofi® FRURUEE Arestam BmﬂHCtaacicP&ﬁ‘gﬁ &¢ Qs c?golwhﬁfé? Wita field
of the sheimiMesREAEHKILa GSPAkhefWopinsf er protocol data unit; program
code for setting the NumFields field in the user data subparaneter to the

value in a transfer protocol user data length field of the short nessage
submt report a er_protocol data unit; an rogr.am cqde for. setting the
Message Type fiieq'dn?l%e tcﬂtgpl&tgrerpr%%f‘% RIOBR%: 5‘??8{@I?gptt% Cl?lﬁ’esgalvﬂ??r‘?"ﬁ #%.ransfer
protocol dednemachtiog neshiels § COMA adtwbile short nessage submit report
transfer protocol data unit. 27 26. The conputer program product according
to claim 23, wherein the report includes user data. 27. The conputer

program producty@ccof dingh .t @,,Cl.ai0 a3 ej i Lcat| t wor k
is a GSMLx network. 28. %ﬁe %roﬁ%‘{%r%%prr%%n{ogr%%@tmegc%or Eﬂnng %Vgrglg%gi m 23,
wher ei n sa¢@nmeeationinetrtark thatvetilives k DM A aGDMArfaet vamprisid®. A neans for

conveying reports for shart nessages in a wreles cO0 ni cati on network
that utilizes d® OTCFCIYIRE @ ISt Prtd“ﬁ??ﬁ?gegaﬁﬂ.g ‘?ﬁjﬁ‘#él tgf)nr%mr”ef?@}‘?ﬁ £ % first

short nessagert favhe rst BiedrtAiRshabd) ORI Saidl BB lofPFised a RERA Red QEIdtde first
short nmessage, wherein said request conprises a Report_Req field set
to true; and
means for sending a second short message having included therein the report for

the first short message.

30.  The means according to claim 29, wherein the first short message is a
short message deliver message received by a mobile and the second short message is a

short message deliver report message sent by said mobile.

31.  The means according to claim 29, wherein the first short message is a
short message submit message received by a mobile switching center and the second
short message is a short message submit report message sent by said mobile switching

center.

32. The means according to claim 29, wherein said means for sending a
second short message having included therein the report for the first short message
comprises:

means for setting a success subparameter having at least one field in the second
short message to a first value indicative of whether the first short message was received

correctly or in error;



to true; and neans for sending a second short nessage having included
therein the report for the first short nessage. 30. The neans according to
claim?29, wherein the first short nessage is a short nessage deliver
nmessage received by a nobile and the second short message is a short
message deliver report nessage sent by said nobile. 31. The neans according
to claim?29, wherein the first short ne@8age is a short nessage submt
nmessage received by a nobile switching center and the second short nessage
is a short nessage submt report nmessage sent by said nobile swtching
center. 32. Thénsdahey wtigrditagierareiogeintaidere oahser sibnargaier freeing af bastsendi ng
a second | | i the . report.for the first
short rress%ggﬁél%gﬁnggfg%gpgﬁg%sﬁ%g&% g@% %%S)B(g @hlgc@glgg@%eb%%?lgﬁg l‘efypﬁavi ng at
| east one dncainteredintthefisesondnesshger indressage to a first value indicative of
whet her the first sport nmessage s received correctly or in error; 28
means for sett g™ Oﬂ'rs%l’rﬁjél?get?‘eg‘?%\f,l\@%issag%i | ure cause subparaneter having at

| east one field in the second short nessage to a second val ue indicative of
an error type encountered in the first short nessage; and neans for sending
t he second nessdge. The meTracreuling tactan d0nfurther eimyirisin@Onedhs farkierivingapr i si ng

means for deriving a,,short sage deliver ,report transfer.protocol data
uni t basecf’ﬂgrr'i Tgség%ah% PR g ans élRrQQFOIr%%%PanE@ggiQE,taﬁﬁ i8IS means
for settin@ligertregvishessagy; obag@dind:ai | ure cause field in the short nmessage

deliver report transfer protocol data unit to a value in a transfer protocol
failure cause meanydor peting pfransfer preipeal failuse sapte field) inr e show anesmgsar anet er
of the shqyj; j r : g f er is
ol sor oo aepalfafiie ¥foeof ERRLLITRAVARE h o Murl SERDof ORAE IR o
nmessage delfaluedield mepoarsfar rpasiefa@ faipro tase kutgatametoriof thcoshdatmessape@diRr fi el ds
in a user data subparaneter o t he s.g rt nmessage deliver report nessage;

means for 'ERATYMAASE If P SPRSPESSUBPYBERT S %% data | ength field in the short

message means for setting a transfer protocol user data field in the short message deliver

report transfer protocol data unit to data in CHARI fields in a user data subparameter of
the short message deliver report message;

means for setting a transfer protocol user data length field in the short message
deliver report transfer protocol data unit to a value in the Num_Fields field of the user
data subparameter; and

means for setting a transfer protocol data coding scheme field in the short
message deliver report transfer protocol data unit to the value in a Message Type field of

the user data subparameter.

34.  The means according to claim 31, further comprising means for deriving
the short message submit report message from a short message submit report transfer
protocol data unit, comprising:

means for setting a transfer protocol failure cause value field in a transfer protocol
failure cause subparameter of the short message submit report message to a value in the
transfer protocol failure cause field of the short message submit report transfer protocol
data unit if a success subparameter is false;

means for setting the CHARi fields in a user data subparameter of the short
message submit report message to data in a transfer protocol user data field of the short

message submit report transfer protocol data unit;



deliver report transfer protocol data unit to a value in the Num Fi el ds
field of the user data subparaneter; and neans for setting a transfer
protocol data coding schene field in the short mnessage deliver report
transfer protocol data unit to the value in a Message Type field of the
user data subparaneter. 34. The neans according to claim 31, further
conprising neans for deriving the shortgnessage submt report nessage from
a short nessage submt report transfer protocol data unit, conprising:
nmeans for setting a transfer protocol failure cause value field in a
transfer protoowhns foasdtingthedise Helbphieldietherusaf dahaibplantktemesthagelusubm t

report nessage to a value in the I f protocol failure cause field of
the short n?‘rﬁgrsa&@tgr B@%WP“?%@BWQWE@@P@?F%P (§E‘?fiig}essaﬁ&sﬁblﬂﬁir?pqnf rapsificcess
subpar ametpediodod dhtahfR;andeans for setting the CHAR fields in a user data
subparanmeter of the short nmessage submt report nmessage to data in a
transfer prot o8wpnybsseidiagdhg Massheef inadicdh ér the yres dalg subpasemeter wpibet
transfer I i1y I ' t iel. peld in
the user s 10 At bt 4 rodTERBemE el R Syt APPSR Gt o

| engt h fi elaflsfed profoecishardnittessage subnit report transfer protocol data
unit; and neans for setting the Message Type field in the user data
subparaneter to the value in a transfer protocol data coding schene field
of the short ”§§.Sag?P§H1l35§lstacE@r@fh?tto clrafnﬁgf,fv@{eré?ﬁ QR HafudeMited dat35- The
means according to clalm 32, wherein the report 1ncludes user data. 36. The
means according to claim 32, wherein said comunication network is a GSMLX

networ k. 37. The means accor dlOf e kALY HuS TR AR SO TIMBLERH | on

a GSM1x network.

37.  The means according to claim 32, wherein said communication network is
a CDMA network.



