09 JAN 2007 WD 2004/006596 1 METHOD AND APPARATUS FOR CONVEYI NG REPORTS
FOR SM5 MESSAGES | N W RELESS COVMUNI CATI ON SYSTEMS BACKGROUND Field [1001]
The present invention relates generally to wrel ess nessagi ng

- comuni cation, and nore specifically to techniques for conveying ggepjoﬂp!tzgmf or
' short rress‘@gezoi n wreless comunication systens. Background [1002] .Short
- Message Ser ¢

4(0§R7§f is a service that supports the exchange of SMs or
short nmessages between nobile stations and a wirel ess conmuni cati on system
These short nessages nmay be user-specific Ihressages intended for specific

- recipient nobile stations or broadcast nessages intended for nultiple

Communi cation - sysMITHUD AN APBAREES HOK GORVEV ING o™ °°°

(oMY system andREFORTS FOR SHIS MESSACTS TNV FRIERESSA COWA

network may be designed to ,J s such. as
cdma2000, WCDMA, |S 95, a mﬁm@@ﬁQﬁ)@E so be designed to

i npl enent one or nore standards such as C 3 obal Systemfor Mbile

. Communi cations (GSM. Each network typically further inplenments a

i

|

particul ar nobile networking protocBACRGERODUNP for roam ng and advanced
services, with ANSI-41 being commonly used for CDMA networks (except for
W CDMA) and GSkldvobi | e Application Part (GSM MAP) being used for GSM and
W CDIVA net\NorlJiﬁ%]rA ng, work may al so_i npl ement a conbi nation of different

t echnol ogi es. T ex h‘bl PrOSENIGSMKEIHRR waFlRies s Senemay vale nBifRlss%  peasasing

utilizes a CMAn@likationt é&)@%h i n\%@i '
- dependent (ANSI-41 I%art Olg\lllﬁdg’f)’“i EiE[SCQZ:,?)‘:I:V&{) an I@k’ﬂnﬁg% rﬁsﬁ{ Eg%y@%gl %ﬁﬁ??@?%ﬁg ent
- networ k t echro¢wsggessn wupless conttnbfieatemtsystempl enent ati ons of SMS. Each SMB

i mpl ementation has different capabilities and wutilizes different nessage
types and formats for sending short nessages. For sinplicity, the SM5
i mpl ement at i oBadk@roiadt VAP based networks is referred to as GSM SM5, 0 9 JAN
2007 _

{1002] - Short Message Service (SMS) is a service that sapports 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, 1S-95, and so on. A
TDMA network may also be designed to implement one or more standards such as
C—. Global System for Mobile Communications (GSM). Each network typically further
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. FEach 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,



WO 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 SM5 nessages to CDVA SM5 nessages and vice versa. TJhi iNngy] be
the case, for exanple, in a GSM x network whereby GSM SMS nessages are
exchanged wetzeeens86M x nobil e stations and the network using CODVA SVS5
nmessages. The nessage conversion is also needed to support roam ng between
CDVA and GSM networks. [1006] Since GSM SMb and CDVA SMS support different
nmessage types and formats, it may not be possible under the current

st andar ds f oendoiva SE impleresitiogNer tAdNSletld basedt reitwortky e sefefred mé s rERMan.
This is beca sone of the nessage types available in one SM5

i npl enentati onare not defined in the other SM5 i nplenentation. j As an
exanpl e, wheq16(® GSM ceidRrilistaeids iR ResdiBs $a3ent@t GIRMMSBREa8es to
station via the CDVA air ‘interface, the network expects an ‘

SNVB- Del i ver - Rapigk SYISDOessagas and fvage yerwgt davd mbp ba thandasg, fenexaphe tit a BSM e

nobile statign, This TP ikns a_report for the S sage.sent. to the
Tobi 1 6 ot at| SRR SRRy S ORe Srers RSB RO ST BPRAR GRS t he
nessage was naaehy fewest ﬁﬁﬁ% EONIA SVIS @fids@dges.( The hlt8sa@E tBAVEMBSis difo needed
applicable, and (3) user data. In the current standard for CDMA SM5, when

the nobil e stasipperieemingdeturensiBRMeeuhGEM natworks. send a (Tr ansport Layer)
SM5  Acknow Mes e t et n optiqnally send a

(Tel eservi ceeigg@gr) g%%/% @r%%‘?ﬁ%gﬁg@%&egﬁ?@ﬁéﬁ%ﬁg& WaPS @der
of the recei eenSBt i SHRBE positde ShErARK baMbR deRAMES FROEDSBNBMS &Rl GEMISEr

data and the SM5 User ~Acknow edg_ment Message can carry user data but
requires a nendalto senchestiain tyiveh ol @formpjionh isrbecausg some tod tlee ingssege EypRs | y

no nechani sm_i.n fQr. j | ndi na. i jon,sim.lar to
that included 'VIQ%% %@gmﬁﬁ%&@%@ﬁ%ﬁ%ﬁq @ﬁf‘)%i mqgé gél%f gﬁ%ﬁ%@er{a%a ig
supposed to ¢& hy ek@apledahen tHelG8X] ndiR@ie séifilstanesbonessagaers GSM:heobile f or
techni ques to convey reports for short nessages such _that the probl ens

descri bed abd{ationrsa P¥n s interfagon iRnctyorb GapectoahiMgueel vr-&Kepeé LEdRLd

herein f . NG o o
et vor kst hat RIS 2O BBRD R Uiy BBy TERTBORE i Bl BhoC ERRYLGRINTE,
In an aspect ,repow® oL \the SR IR ssfdSsdoe|tovide ety ktalibis.s alife asybrt BB Combdih t

Report Message are defined for an SNVS Tel eservice Layer in CDVA SMS.
mforma’uqn such as (1) whether the message was received correctly or in error, (2) the

error type, if applicable, and (3) user data. In the curent 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 antomatically
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 SMS messages in
wireless communication networks that utilize CDMA air interface (e.g., GSM1x and
CDMA networks). In an aspect, two new messages SMS Deliver Report Message and
SMS Submit Report Message are defined for an SMS Teleservice Layer in CDMA SMS.



0 9 JAN 2007 WD 2004/006596 3 These nessages nmay be used to nore fully
convey the information in the SVM5S-Deliver- Report TPDU and SMs- Subm t - Report
TPDU defined in GSM SMS. A new Report _Req field is also provided 0i9nJANhEDT
Reply Option subparaneter of the SMS Deliver Message and SMS Subnit Message
defined i ny( MR, eM3es This new field may be used to request a report for an
SM5 nessage to be sent by the recipient of the SM5 nessage. [1009] In an
enbodi ment, a nethod is provided for conv%i ng reports for short nessages
in a wreless conmuni cati on network that ilizes a CDVA air interface

(e.9., a GSMpeshglua %&s Ry Be GRMACIRLBGLHY corhy a&qgf&aﬂﬁ&l MthQSMBeDQi?\LJ?Od a

- first short ‘message having i ncluded therein a request for report for the
~ first short neweigdPDd) andi SMS- Bybmﬁdﬁp@ﬁdTPDU;eteﬁncﬂ ghoGEMedage Aansving

| uded th t art. for th ted
hnd sent. [ 1oRererieREn FERSE sk Shovickibioat Raly son Tomataasrt viehe MATREAS
the second SMQJ‘sh cOTRSS BRSSP0 81 AP geNRAREd iy eDNRRPOTS. MBSiS 386 fidif nsalgez;

rrethod is perforned at a nobile station. In this case, the network

. derive an SVBisBRIt) vequeRapmaportTioDEn IS auessaget tocbeSivBt mltha/mt:lpi@pmftthd\/syﬁhge
| The first short nessage nmay also be an SM5 Submit Message and the second
short rressagemﬁs&%aoe an SM5 Submt Report Message, if the nethod is

perforned at ftipgonet womk. enhﬁbdirﬁérﬁ 6afa&hod he pRVRIcAUIN onREPRY tepRS 8GhorE AN
be derived froman SMs-Submt- Report TPDU. [1011] In any case, the report

may i ncl ude (Myssagesiin gtwuﬁéﬁsaém(nmuglcatr@mnm thiepefilzas h EDMafainingrfies (¢ he

e o To Fard RS RRGR ERESIERTOL) pilechRally Sin fPheRo T CRRENRLI o,

for the firstmeShey havils srRUGled ((BdreihS L redlRb@for Qf repént FiNhe CRARD bLHM ir@8sa deg eof .
[ 10121 Various aspects and enbodi nents of the invention are described in

further - det apitiaBrengivetth oA se¢ensk shor assege haying inctisled ihsrpindbe renasigios e
codes, digi taﬂrstséthgﬂ%essﬁr qgﬁ%ﬁé&iﬂa@% €ort §tat| ons, base stations, systens,

and ot her apparat uses | |rrpl enment various aspects,

embodi ment's, [@O0]f eaThe €8stoshoithBedsaye Mayohe, amSMSIPskivdr Deeksige fnd tHiedecolat ai |
bel ow. BRI EF DESCRI PTI ON OF THE DRAW NGS [1013] The features, nature, and

advant ages ofSPPHengsragsdnIy b aesiSdeliver Remm'agﬁﬂf dheapethed i Perfogred A
detailed descyipid QRGP i ik bl RNV (B HR\L off YNIYFRHE 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 k! first value (e.g., Success) indicative
of whether the first short message was received correctly or in error, (2) a second value
C} (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 dgtail below.

BRIEF DESCRIPTION OF THE DRAWINGS

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

more appai‘ent from the detailed description set forth below when taken in conjunction



0 9 JAN 2007 WO 2004/006596 4 wth the drawings in which |like reference
characters identify correspondingly throughout and wherein: [101¥g Jﬂ%@ 1
is a diagramof a wirel ess conmuni cati on network that supports SMS ?L
FIGS. 2A and 2B are diagrans illustrating the signal flows for sending an
SM5 nessagavd emamessosSMS service center to a nobile station, and vice versa;
[1016] FIG 3Ais a diagramillustrating a format defined by GSM SMs for the
SM5- Del i ver-Report TPDU and SMs- Submit-Report TPDU;, [1017] FIG 3B is a
diagramillustrating a format for the SM5'Deliver Report Message and SMS

Subm t  Repor itk #fagRawinkd 18] widh Mikel FefereftdARACkdrd Uabiali 'B&i'rés?_@ndmgly

conversi on bet ween CDVA SMS report nessages and GSM SMS réport

[1019] FIG EhrmghaumrbﬂgWWW lustrating a format for the SI\/B Del i ver Message
and SMs Sub t Lt Re f el GS. 6A and
6B are diagr E?Otmjvbl us W?Sng (#“J}%m?l n%llvg)?ell%sﬁrsco % @ﬁi SPRROSY g e

fromthe SMSSREY:Vi ce center to the m)bl | e station, and VI ce versa usi ng
the SM5S Del iver Report Message and SMS Submit Report Message; [1021] FIG 7
is a flow di &M ofFIGSpRAcEEs2E are dugensridpsratiogithe signvg fiews kgssnding an

net wor k that I| i.n erfa and 0 8 1s a block
di agr am of aﬁﬂén%‘o%gﬁe%a% Ssié' csEl tgearggl%it ﬁ%gtlonwggw%ac Tibbi | e
station. DETNO1EP DESG?BBMMdEa%@ﬁﬁ]ﬂlﬂn@tm% al onAadieHeanyGsM WML FGSthe
comuni cati on network 100 that su ort I\/bs%g?e Servi ce (SM).

t
Net wor k 100 PHE}-DghverRapgrpiddan rssévhrmwep@mT (SMS-SCs) 112, nobile

switching ce I\@ﬁs) 4 J 6 ser ice
centers are ﬁespinm 3?%%8 sat%rggtr?gr?ﬁﬁm g@%é%@#]‘ or%r%ﬁ?ygﬁ eport
messages forﬂmhigbenaﬁmm:wﬂﬂ@owﬁdhysﬂgd,he network. The MSCs perform

i i i ,..routing of. nessages and data) for the nobile

:}Mat fglnggwl t H’qlr%i hei ESIG s erdiaggany ilastrating t\eonyemsipncietiesit €PA gl heeport )
TPLeren o0 SRRGREL 00 s keibatgs 1 (1o 1Cs, Each mb e st on
t he nobi |l e s{HXBbN' FISeBvis mg:hh@ﬁi:n ilnetrdviages 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 interface; and

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

MSC, and mobile station.

O

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-8Cs) 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



stations are fixed stations used for comrunicating with the nobile stations.
A nobile 0 9 JAN 2007 WD 2004/006596 5 station is also referred to as a
renote station, a terninal, user equipnent (UE), or sone other té&fniNditigy.
. [1024] In the enbodi ment shown in FIG 1, each SMS service center

conmmuni cat e®o 2084idosdscor respondi ng MSC to support SMS. Each MSC furt her
couples to a nunber of base stations and controls the communication for the
nobi |l e stations under the coverage of these base stations. Each base
station conmunicates with the nobile stations under its coverage area to

support SV5 asialioitiBlsoSefeibd 8 ad £rchote ¥@I6E a RARKEL uslcduipilidt APEP B somEach
nobi |l e station nay conmuni cate with one or nore base stations at ‘any given

nmoment, deperiheigemrinolegy-her or not it is active and whether or not soft

handof f is rteg, .J 1025],. Network 1 y b .network, a TDNVA
network, or zlgrﬁrgﬂot hgrrl ﬂ{eteﬁg’hg?en&‘l\é?%l} W%\’Aﬁ?’% SM% SWVBFE%E%WH?}F@% nt
ANSI - 41 or GSMtMARorredehd@f MSOG sRiport SIS beEash SRV Rurel waiphesttBatnuiniRl 8fTENt S
GSM MAP and utilizes CDVA air interface. [1026] SMS is network technol ogy

dependent , arftfse WetiSMsmdeenEee freanormenipaiipe fobbe mabileistasians enrdeniB|coddragnd

GSM MAP. The | ti r MMAP (referr 0 _herein.as M SMVS)
i s descri bed 0?%%%’[@%?%@%@%%’%2%% WI&‘.(IWC%JE de(ﬁgéﬁezgl.ogﬂi)s%fmf 'HG‘.%eﬁ'he
SMS i npl ementigd dovBrak@ treANSbuphdrt(SMVES Biid 6flett RrV168s8k 3., a%iceDMOketIMB), ah$so on).
described in detail in TIA EIA-637-B, entitled "Short Message Service for

W deband Spr déashgpebile siati®y suymommuygisite 25th gneles erdrpdase saBons| 24/ YLV 41- D

entitled "Cel , | ot el ec i 1,0 | nt.ersvs eratiops.." ,These
docunent s arxlengll & gﬁ@%“ﬁc Dy(%avi aﬂlE ?{g ‘lgrgﬁéétnlg?ﬁ %éc}bv;%pabn?ﬁa‘%g%}"%?rel?cﬁ SB{;ﬁ}ag‘fb &hce.
[1027] For a suppbddd® based network such as GSM x, the MsC further functions

j as GSM SMS gat eway MSC ( GSM SMBS- GVBC)  and a GSM SMS i nt erwor ki ng  MSC
. ( GSNE.SVB- | 2310 shispertk 160gnayrhe a claosc 3 IDMAUKEY9ENohHsome Atke/sC
. capabl e of reggivi t fr IEQ?S i ent e o
Tt err ogat i naote iR 2EEASATHE0 hafichifer MbISES ARSIRL B GavoMA, s

i nformati on fidetwesc bOG haytalsvessaGSM bndetdetkt dart inmpleindrts GEMIMAPsadgaiizeo t he
proper servi n}g nodes (qr base stations) for the nobile stations which are
| the intended GMppgimtetacss t hese nessages. The GSM SMS-IWWBC is a function

of the MSC ca[ﬁ@%]e OKMS 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 a GSM SMS gateway MSC (GSM-SMS-GMSC) and a GSM SMS interworking
MSC (GSM-SMS-IWMSC) 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. |
[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,



recei ving short nessages and submtting themto the SVMS service center.

[ 1028] The techni ques described herein for conveying reports for SMs ja
nessages may be inplenented in various types of network. For exanple gﬁgse
techniques may be inplenmented in a GSM x network, a CDVA network, and so
on. For clwoizhos/o069¢ IJAN 2007 WD 2004/ 006596 6 vari ous aspects and

enbodi nents are specifically described for a GSM x network whereby GSM SMS
nmessages are exchanged between the SMS segvice centers and the nobile
stations via the MsCs, and CDVA SMS massaées are exchanged between the MSCs

and the nobi{gicuk 3HspQis aﬁ@renm&ﬁﬁﬁer@sMcSB@cmﬁ?g@e%cnﬁ&pﬁﬁ]a%&%@ﬂﬁ&kocm
stack for GSM SMS i ncl udes four |ayers Message Application Layer

(SMAL), a SwbeebWesdd G messtes ark zpehang@hbdtween the SHSrerlibssatpes Rel ty
Layer (SM RL nd_Short. S Lo yer SMLL). For hor t
nessages ar ePD@}?@ SRS Y Yﬁl}ﬁeamn w@#g%é%“%%ﬁ%ﬁﬁ@%}%%w aleData
Uni ts ( TPDUS)MSz&tna eRt mBsilcWtidas 3br thiie (RiNE SIS YhGageent er and its peer
entity at the nobile stations. The TPDUs are sent by the SMS service center

to the MSC abi®2%hay The SMSapwaive edadknia ﬁlSMoii‘dE mcmcbmtbuaﬂayetse Sishott
Message Rel ay, La For r ot Qco ene ther
converted toxl{eﬁ@)éﬁ ﬁ?@@ﬁ%%ciﬁﬁer %&7&‘@ ﬁ&%&g‘& Ifﬁ‘?épggséyer[ )Tﬁe SMVS
protocol st agkort MesédaMiRehVE Ak NI NgUQﬁésﬁ&ﬂMés%rL%wéﬂa?é@(s E)SGF o ce

Layer, an SMS Transport Layer, an S Rel ay Layer,” and a Link Layer. [1031]
FIG 2A is aGSVAGMbmsho U@Bsagcﬂ g eﬁﬁmngetbmadlata o teéfrrrfsielndlsr'ﬁ;arafﬁr%ocol

f t ' t at.
usi ng messaat G ARDUYS BubRRt Besp el Mane S SR et ek resn Attt y.
FIG 2A  showg hbQleasinsy iTe tebes ldﬂ:' §ent B?Qhérswgéﬁlcé%ﬂﬁr e @lRangedand
between the network entities and the nobile station. [1032] Initially, tEe-

SMS service U@ﬁt@rﬁ@éﬁﬂﬂéﬁt%lmfm ®lpmangs at te\Phortrblrssage Relay Layerbylor
provi di ng an iver TPDUY to t bile tation' s s

Gt SV CVBCSPORER B PR el hen b ks eIy e 08 Mhsimshifie, o
(Tel eservi cecmgrm§wﬁsﬁabgm3m@s@age Thi s .message is then provided to
the nobile station's serving base station, which transmts the nessage

over - t he- ai r [H801 he ThsbiNE prejpenlistask fpr GBYIA ISMS elspdneladasdoprlensrsi aigSMBe  SVG-
Del i ver. Mess %‘gl%sﬁrgigg Lg?el%! Anesﬁﬁafrhgéﬁoﬂ%yer, 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 GSMI1x 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-Deliver TPDU into a
{Teleservice Layer) SMS Deliver Message. This message is then provided to the mobile
station’s serving base station, which transmits the message over-the-air to the mobile
station.

{10331  In response to receiving the SMS Deliver Message, the mobile station may
send a (Transport Layer) SMS Acknowledge Message to 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.



send a (Transport Layer) SM5S Acknow edge Message to the network. The nobile
station may optionally send a (Tel eservice Layer) SMS User Acknow edgnent
Message to the original sender of the received SM5 nessage. Th%§§

Acknow edge Message and/or SMS User Acknow edgnment Message sent @ﬁﬂﬂ%}
nobil e station are received by the serving base station and provided to the
MSC. The M¥O dRé&A0E}verts these nessages to an SMS-Deliver-Report TPDU
which is then forwarded to the SM5 service center. 0 9 JAN 2007 WO -

2004/ 006596 7 [1034] The SMs Acknow edge 7Message does not convey sone of
the pertinent_  information that may be included in the SMS-Deliver-Report

TPDU. This i §18dpeciha yMSt AgfwopredgseMenBeDaorsy @t Rapsyt sommDf ithe sefsipeated t o
d . . ( VA ] t
bat T equi v es om0 PR n USRS SR BelVEPRARG TRDUE MY USSR ©

diagram i | | ustue af thedSNIBDeivgnRbpdit GRDADIs S@poicdgoaarr$Mser dms s age Shrsonrdrhe
mobil e station to the SM5 service center in the GSM x network using

current |y defichutrieesentdessaeeFaBIcamy uspaflaty but FReuHphR ImeneabickpevsfEgetiat es
an SMs nessaggt@usaendi ng a (Teleservice Layer) SM5 Submit Message to the
serving base station, which receives the nessage and forwards it to the
MSC. The GSMBEI#5] GVEHUG.UBB tis an dydgiriiin nillubteatidBGhet gl cfbow ebt seddivgy SHVEBNIGbM t
Message to an SMS-Submit TPDU, which is then forwarded to the SMS service
center. [1037essage foahibsawebils stagenity s sergios copiphin the oM L neevaslyysgr vi ce
center can Eﬂ’rh Li- Report TPDU, which carries the results for

t he just-recgic?l\li/l‘g-l §§g§%ﬁg§%ﬁ%‘;&1’Pw The MSC then converts the

SMS- Submi t - REPI36] THDItkallg, she @Iokdlies pratidn LoaigiralesShc FNABNmeksagde dyVeariage a
which is the ent to th ile station. Again, {he SM5 Acknow edge
Message does?ﬁé%sese?ﬁ/%wgoﬁgp Skbi 5EA5€i 1A 81 SCTYIRE BRITAUOR, ¥ A ool CH e

| nclded [N bigsasEnrhiliatasReRARE MEEUTHE RS SIseatitddcR i Bl
optienal (Tel essef’vi ce Laye%s) SV D%ig)(?yery@,?c %e gnent ét%eggagea{r?ahgégl SO
be sent to tHennciivees sha S SubmO3Bssapésto A SMBSdbmygr APDU| whidhr & itheg a

format defi hgd ?’i[d M.S or the SMs-Deliver-Report TPDU and
SMB- Subni t - REPFS! eggb@_e VIS FERhes six different TPDUs at the Short

Message Trang{@yr) Lay@iredpaielibrededvinl BRSNS SVBmilIPDU, the SMS service center can
send an SMS-Submit-Report TPDU, which catries 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
Message may also be sent to the mobile station.

C [1038]  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
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—Réport 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



these, the SM5-Deliver-Report TPDU is used to send a report fromthe nobile
station to the SMS service center for an SM5 nessage that has bgen, recei ved
by the nobile station. Correspondingly, the SVMS-Subnit-Report T ¥ d0ised
to send a report from the SMS service center to the nobile station for an
SM5 nmessag@oreceiosssd by the 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-Delivery- Report and SMs- Subm t - Report
TPDUs have the general format shown in FI'G 3A. (The SMs- Subm t-Report TPDU
can have an Hili3Aofable ¥ listh chesd durifivldsaindstheiwshdrd dEscfptidA) whaermieddrase
two TPDUs ingludes_a nunber of fields, but only four fields of particular
interest in tHESKTEEUNOlapplication are shown in 0 9 JAN 2007 WO

2004/ 006596 8 FIG 3A Table 1 lists these four fields and their short
descriptions, where TP denotes Tr ansfeFr 2bfeQt ocol . Tabl e 1 Abbr. Full Nane
Length Description Indicate the reason or fallure in the TP-FCS

Ok (@l W

TP- Fai | ur e- Catse—8—pi-ts—correspondirng—Hv5-—Pet+yer—or—SMo—-Subi-+—FRbUY:
TP-DCS TP- Dht di ﬁg Sch¥ull Name t s | denkergiht F’me codi ngDSfEm‘lm’@nvmthl n the

TP-User-Dat §. TP-UDL TP-User - Dat a- Leng h 8 b|t t%t ? for g}tﬁn ”ntbgs e

TP- User - Daf ), User.- Dat a var e age.
[1040] The @E%g EFT%@HB‘%{Z 288Dy and -‘§ubﬁ?m?fi8 ‘Eg pgr or
respectivel / sent for the SV5-Deliver *I’PDU and| SMS-Sswt TPPBBU t hat have

been receiyed. Each report TPDU may carry an ¢ fyeld
t hat i ndi caf d8-DERe | I8d3ua-Gaging-hehemgi | urSehits %@%gﬁﬂ ggﬁ%g%%éﬁgmgr lpﬁ)lg}gcess

the recei ved—TPDU...TP-ECS _field is included. i rpnnrf an.error was

encount er ed nessa bej ng |acknow bﬁgm;eme&mg&]dsfqhel[‘pqﬁgaﬂed
ot her wi se. I'I&%I:ﬁ}ge ?ﬁ?ﬂfﬁf’é‘%@ﬁ%ﬁof {heé® FB- FCBaf i el d may thus be used go‘\)
di f f er ent i afe—between—success—or—far-tufe—Fhe—fP-Yser—DbBata—F+eld—conrtad
the user dafdFPreP t hdPsHsrDatessage. Thivarigkler Bh@raiatasformsmntn;esmeal pha-

nuneri c nmessage generated based on a particular character set or coding
schene, but C{
040}

The SMS-Deliver-Report TPDU and SMS-Submit-Report TPDU are
respectively sent for the SMS-Deliver TPDU and SMS-Submit TPDU that have been
recetved. 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
field 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 codingr scheme, but O
may also contain multimedia and other enhanced formats. The length of the TP-User-
Data field is defined by the value in the TP—Uscr-Data-Length field. The TP-Data-
Coding-Scheme field indicates various attributes of the data in the TP-User-Data field. .
[1041] Thé 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]  FIG. 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 subparameters. Table 2 lists the

subparameters for these messages and their short descriptions.
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[1043]

Message Identifier and Success subparameters may be defined as mandatory and the

-Temaining subparameters may be made optional. The TP-Failure Cause 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).

[1044]

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

For the SMS Deliver Report Message and SMS Submit Report Message, the -



remai ni ng subparaneters nmay be nmade optional. The TP-Failure Cause
subparanmeter may be nade mandatory if the Success subparaneter tﬂag val ue
of "False" (i.e., the error type only needs to be sent if there «@ 07
error). [1044] As shown in FIG 3B, the Message ldentifier subparaneter

i ncl udes awvonos¥wesseef fiel ds, one of which is the Message Type field that
identifies the SM5 nessage type. TlIA/ ElA-637-B defines six different
nessage types for the Tel eservice Layer,.which are assigned Message Type
val ues of "0001" thr ough "0110". The g%age Type val ue of "0111" may be
assi gned to[puspPVS Mesrer ﬁ% adlge SMSOtSthﬁzatRe%Brt'Vﬁﬁ ‘f? edir>age
types may be de |ned for the M5 Deliver 09 JAN 2007 2004/ 006596 10

[ 1045] Reporimplkbestgen.atigssSieo SietiinesRep olypedviaes agegned vaducspefc (1009” and

i npl enent at |“ L hese two - new, message types are assigned val ues of "1000"
and "1001", @Q oﬁ%ﬂwpﬁnaﬂéﬁlie 3. Table 3 Message- Message Name Description
Type h Used to send a report for an SM5 "1000" SMS Deliver Report Message
nmessage received by the nobile stationgagobil e-originated only): Used to
send a report for an SM5 C) "1001" SMS Submt Report Message nessage
received fr The prie station (‘m)biij-tern'rnated onty)—Art—otter —val ues

are reserve 9881 | TI AV BARsH3E NAngd SO def i nes 21'3@@;@{-@&3},&5 that ngy be
i ncl uded i n| SM3P€Te| eservice ayer nessages and whi ch aré assi gned
Subparaneter 1D (SPLID) val ue " 0000q000" t hrough "Q0010100". A new
subpar anmet er_pay _bel defined fo the Succless subpar anet and may be
assi gned one of thejreserved Subpar arreterLUgécmalsgiﬁsare@mggr,aﬁ'g}qglolol").

Anot her new sulpp@r a['sivey DERY:r Repste hidisbe | Oiedshge rERziTal b ihe m&ildSaition

subpar anet ef and may be assi gned anot her r(‘?ﬁﬁiﬂ\é%ﬁ ter _ D val ug
(e.g., "000{0110")—|-Table-4—-shows—t-het-wol-hew-su E—and-—t-heu—.- (\)
assigned Subparaneter_ID values, for a spEsddf tb sendwptepe fibmdn SMS  } s

“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”. A new subparameter may be defined for the
Success subparameter and may be assigned one of the reserved Subparameter_ID values
(e.g., “00010101). Another new subparameter may be deﬁhe_d for the TP-Failure
Caunse subparameter and may be assigned another reserved _Subparameter__ID value

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

Subparameter_ID values, for a specific implementation. ()
Table 4
Subparameter * Snbparameter_ID value
A _ A
Success (new) “00010101”
TP-Failure Cause (new) “00010110”
all other values are reserved

[1047} In an embodiment, the Success subparameter is defined to have three fields.
Table 5 lists the fields in the Success subparameter, their lengths, and their short

~ description and values (where appropriate).



Tabl e 4 Subparaneter Subparaneter_ID value 1' Success (new) "00010101"
TP-Fail ure Cause (new) "00010110" all other values are reserved [1047] In
an enbodi nent, the Success subparameter is defined to have three §J &hig007
Table 5 lists the fields in the Success subparaneter, their |engths, and
their shor WO g@g©0d3pi i on and val ues (where appropriate). 0 9 JAN 2007 WO
2004/ 006596 11 Table 5 Field Length Description (bits) Subparaneter ID 8
Set to "00010101" for the Success subparageter. Set to "00000001", which is
the length (in bytes) of SubparamlLen 8 e Success subparaneter, not

i ncl udi ng the Subparaneter | D and Subparam Len fields. Success Value 8 Set
to "1" for "True" and "0" for "False". [ThB¥E I|In an enbodi nent, the
TP-Fai | ure Cause subparaneter is defined to have three fields. Table 6

lists the filelds in the TP Fﬂa'%t’he Cause subparaneter, therr Tengihs, ind

t heir short [descr iFldon angd V s {(wher e appropr Datcejptiohabl e 6 Fiel d Length
Description | (bits) Subpar 8 Set to "00010110" for the TP-Failuyre

Cause SprchﬂEﬁz@émetcls‘lbpdr angLen | &c5ef 000101000 BA0R Succl- sﬁﬁgdrbih&etg Sey to

daof i and f\lnr\

one of the P-+att-vre—Cause—valvesrdeft-red—+n 040

VA.7.0. [1049] Table 7 lis{s the fi&ettp ‘MOQWIUWCMtthemgpémm@sém tthei r
| engt hs, and tBebparamstomt ¢lescBi pt i| de Sindessalibpsartiotee net iapgpdingithat e) . Tdbl e
7 Subparameter_ID and Subparam_Len fields.

Success Value B Set to “1” for “True” and “0” for “False™.

[1048} In an embodiment, the TP-Failure Cause subparameter is defined to have
C 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 .
Field (bits) Description
Subparameter D 2 Set to “00010110” for the TP-Failure Cause
subparameter.
Subparam_Ien 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.
C (1049] Table 7 lists the fields of the User Data subparameter, thei'r lengths, and their
| short description 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.

Indicate the coding scheme used for the user data in

Msg_Encoding SDItS e short message.

Indicate the message type for the short message.
Oor8 | May also be used to carry information for the TP-
bits DCS ficld in the SMS-Deliver-Report and SMS-

Submit-Report TPDUs,

Num_Fields 8 bits | Indicate the number of occurrences of the CHARI

Message_Type




Field Length Description Subparaneter ID 8 bits Set to "00000001" for the
User Data subparanmeter. Subparam Len 8 bits Indicate the length of the User
Dat a subparaneter. Ms,- Encoding 5 bits Indicate the coding schiéheAtidedd for
the user data in the short nessage. Indicate the nessage type for the short
nmessage. Message Type 0 or 8 May al so be used to carry information for the
TP- bits DEB2bounoetoe n t he SMS-Del i ver-Report and SM5- Subm t - Report TPDUs.
Num Fields 8 bits Indicate the nunber of occurrences of the CHART 0 9 JAN
2007 WD 2004/ 006596 12 field, which typli ally corresponds to the nunber of
characters in the user data. Nun Fields ocCcurrences of the follow ng field:
CHART vari atl e Cccur once [for eachi faar akichfypifallytRrisfindd 6 tendnbBeof SHOrt
message. The¢ User Data subparamet ef 4epgse M hetis dogl! owing field: Incldde
sufficient n he-—User —Paddi-ng—-H

subpar anet er an i nteger nuerFiekls octigtencésof thefudolwing icddlB0] As shown in
Table 7, th¢g USer data for] the SVSRel T VEr REPOTI |vessage and EIVb_b b
Report Messdge i SHxRit ai neld viafaklbe %PW? r§ach ghogadierdn thetepdalt inihe
field for eqch character, with the] 8EEmesadber of occurrences being

i ndi cated by the 0 ESlels o helfih e ke ERgedi ng field

I ndi cat es t he—speci cne used fo he charadters in the \Ri
field. Since e lwksulfivsme ndinbtesfdits to hakadiesisek engt hs,
the |l ength P Dt Yubpdaiitet B inte@d nimbscdtarrdiged flor
1nd@P1] The TP-DCS field in GSM SMB

unhaor . nf _hitec A e
O

d+-ng—O-F-bits-Data-

UTITu el L= U TN

—+

the user datja in the short] nessage
I ncl udes vart+oeus—types—of—-inFormatt-on—related—+to—the—user—data—+n—the—P- UD
field, such as whether the user data is conpressed or unconpressed, the
message cl asgpospPd HGlownid 6Bl RNRe usth RES thiPRESMS DRl SUpbY: M

correspondi ng fiI(;I d or subparanet er ilrll CDVA %I\/B ?or t he ir?%rorrat?sgﬁgeianndt he
TP-DCS fi el @MStSibsifi Répornibfiesonge nmyorbainediinr ihe dCHARS ieldveosagecufippee 6fi thisd {fn)
t he User ~—

Dat %eld 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 Ms’g_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 further
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
Repo.rt Message may each be camied 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



subparanmeter. A new value (e.g., "01010") may be defined for the

Msg Encoding field to indicate that the Message Type field cor\nﬁai;msj
information for the TP-DCS field. The wuse of the Message Type é 10
carry TP-DCS information is described in further detail in U S Patent
Appl i cati owdBmoy/adesdo. [ Attorney Docket No. 020530], entitled  "Short
Message Conversion Between Different Formats for Wrel ess Conmuni cati on
Systens,"” filed July 9, 2002, assigned to,4he assignee of the present
application and incorporated herein by rl: erence. [1052] As shown in FIG
3B, the SVS DBehicy e tlonVps&emger ans UERd o Rep@st A 8f aaypgach
be carried in a (Trﬁggﬂgt ﬁyer SV P?iygt-to- Poi nt @gl\gessal\%gﬁgefi nedMEy
CDMA SMB. Thidskpwdedgsdd esspgs faom iaseseject srd (Joethes opiignsbparametesar anet er s
including: ( Tel I ¥ C ent]fi.-ern - r that,jd ifi.es whic
upper | ayer jfisoes(?' J/i ceﬁggc%%s&p?gv?n%] *&élgénlmgﬁéﬁgé%ou?of h‘l? e‘@g‘i§ vﬁe‘eht1 ﬁ?e%r?gg’gage,
(2) an opti onddssdle9anbASRR0 8 YR20Q4110026p86 Giher Beatee Renhty I@?In'gof@wer,
parameter that may be used to request a reply of an SM5 Acknow edge Message

from the recéiffesent, antor addittamab pubsraneiers apd rfiplds wey alp1psdylined.Gand3Bissiows a

specific inp t h pver R WS it
Report I\/Essagkg‘gmt%e rc8ﬁ%§£ g{éeeﬁ%’ %E?L %ae\?cla%n ?ef?cezﬁvx‘/ges r ,t%éﬁ#@%%ﬁ%&n %#rgﬁ]

addi ti onal suhpatuametienhguaednticedot anddyulapeEhedief Use Datantbphfahftdrs AW t hin
t he scope of the invention. For exaci/r&l e, these two_ nessages ma% be defi ned
wi thout the EBPBERagfEMDIRtheSyscesnad/iPialire EavsruRgarBgoraay be combined

subpar anet er I

subpar anet er znt?ra%ée @%ﬁ%@%ﬁmﬁ%@ﬁ@ tgggggcr%gsrrg?fear@ F%g? }lka':[ligﬁ%u(g%gég%]tuﬁ t he
Success Val uéichlkd PR- keti hstBerCasepld/athse Suédesd dabpatamsted n@ayobh emiaxdrmplte,

t he /[Success subparapeter nmpy be omtted and Cinplicitly interpreted by the
pres@gce of 'EIHEI?CF@Y Fﬁ?‘P{ﬁt@%‘SEBI%ﬁBB&f et rFailyredeapse ubpprametes 3 di agr am
illustrating CONYRE 4 : g{&,ﬁ SGI%M] VS
report TPDUs.[MI?‘ﬁ(l, conve'?isfgghn&g ﬁ%ﬁﬂg%%%%rﬁ%%%%}? é@%@g’fe@t@ g/l an it

SMS- Del i ver - Repmpts IRDGIMENIE rgent APDRE. afhd obdvewsson &) aib&tISt DelivEP-Refbrtf | el d
in the SMs-Deliver-Re P oth ue in the TP- Faj.lure Cause Val ue
field in the Messeeso ap 3@&&%@%&@?@@%‘3% ogps 2Py Repor t
Message if the Success subparanmeter requires it; 2) Set the TP-UD field in

the SMS-Del i vernRepofk THRES R1d Hemd 3ves-DivBeR GRRIPDU 81168 viife Ihe dger
Dat a subparanetér of the SMS Deliver Report Message;

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 ficld 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 subparameter.

[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



3) Set the TP-UDL field in the SV5-Deliver-Report TPDU to the value in the
Num Fields field of the User Data subparaneter; and c 4) Set t }$-2W8 '
field in the SM5-Deliver-Report TPDU to the value in the Message Type field
of the User Data subparaneter. [10551 Correspondingly, the conversion of an
SMVB- Subm twBepswdossbeDU to an  SMS Submit Report Message may be perforned as
follows: 1) Set the TP-Failure Cause Value field in the TP-Failure Cause
subparanmeter of the SM5 Submt Report I\/Eﬁ4sage to the value in the TP-FCS
field of the SM5- Submit-Report TPDU if the Success subparaneter requires
it; 2) Set the 4HAR theinvbskagd TybbEeldsiarth®alser ﬂataomb%mhﬁter% thepalRVin Blebm t
Report Message to the data in the TP-UD field of the SMS-Submt-Report
TPDU; 3) Set the NERES dlelibofthe SHIS-fubnpie-Repert TBRXA subpar aneter to the val ue
in the TP- UDL field of the SM5-Submit-Report TPDU, and 0 9 JAN 2007 WO

2004/ 006596 ) ) | in .t r.. Pat a. subpar ter
to the val ueﬂ‘llébr?‘sfhesﬁ’t]"éWé?%y%ﬂ%ﬁ'g@%g&g% %@&%%ﬁﬁgf@@%%‘e
Since the SVhewdleleservidddpgyet nidesigagia CIMHASEBIS Y édhaimends bisb/RESAUA faf the NEW
Tel eservi ce Layer messages in CDVA SM5, a nmechanismis also provided for the
sender of anSeSger %@E%Mglﬂ@ﬁs%ﬁ‘cfeégqueﬁﬂr@w viapng of Hesphcw HEsustfew messages.
57)
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for the SM5
Tel eservi ce [SageDelivee I8ag65e htBEMIS Hubm eV assagaybotebfiwhizfchré TeleQaies Tager
report for a sent SMS nessage. The SMS Deliver Message and SMS Submit
Message i ncl Hesagen tisbiaelugie aenpheld vindde sequepticrepent igf aeat aNES mersagd. f Ther |
User Data, R ' ' | r ' udes
a nunbor of | 1 BEieessBF aif SO sy FERSake RULRD s RMRE P Pkt 0
types are retpohstieg Mesdpo8ldediiiet LUsce Mata, Riply Optiohyantl s . ATEBRcEy OfeonRe Efw
Opti on subparaneter includes (1%era User Ack Reqg field that nmay be set to“-

"True" to re§tRReranetpdarindgea nuraber of HaldsZat taticate Whethghemiot geknopdedsmments
nessage, (2) f { may be set to "True" to request a
delivery ackﬁ%ﬁ%?@%ﬁ%ﬁ%ﬁéﬁ% message, and (3) a Read _Ack Req field
that may be §HI58§0 "As weirehtdy rdefines by ANAAEING63T-Bd ghe Beplyf Optien s@lfEramasage

is viewed. In ?n enbodi ment, a _new Report Req field is defined and.
includes (1) a User_Ack_Req iield 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 méssage, and (3) a
Read_Ack_Req field that may be set to “True” fo request an acknowledgment if the
SMS message is viewed.  In an embodimenf, a new Report_Req field is défined and
may be set to “True” to request a report from the receiver. In patticular, 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 Messqge to the network. Cofrespondingly, 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 o 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



may be set to "True" to request a report fromthe receiver. In particular,
if the Report Req field is set to "True" in an SMS Deliver I\/bssgge, tZF@n
the nobile station is expected to send an SM5 Deliver Report M ajég t he
network. Correspondingly, if C) the Report Req field is set to 'True" in an
SME Subm twieses@esost hen the network is J expected to send an SVM5 Subm t
Report Message to the nobile station. The new Report Req field may be
defined using one of the bits in the Res ed field. [1059] In an

enbodi ment, for a GSM x network, the Report_Req field does not need to be

set to "Truetccefven ten THIRI SubrohvoMe it &g en SHSSPRlived W ebskazMyith MRDREgort Hegl | ON.
This is because the network can automatically enable this field before

del i vering t Weldunslsggds itdo hbedE Bi (55Mbh iM% Boegeivesfhg message ambrgndgian

i nterface. L der ' e - Le
'exchanged be %@ezﬁ?&@ﬁy@% @%%%ﬁdﬁethgt}gglé’gﬁycﬁr\%}{ E%g%@&gﬁflsa?{l a%ggﬁeshé’ﬁﬁs an
SMS Submit MBepagaPDW tah@ dorviands iRep et GReSMISES Tl T (ESMexsaly eRehanpe sMse
receives and converts this  nmessage to an SVM5-Submit TPDU and forwards it to

t he GSM SVB- e GFid xamiworkis expeciarele ssiddhe $MPSBhanipRepnETBRU tpethe Trabhilet o
GSM x MS B. / 596 - ' i.s A d
conv)ér ts it g%ﬁ%mm eig:;ég\?gls’q g/égtstage %&?ﬁﬁ%hﬁégéé%(%rsy %g%’ltwﬁl&élt Ia?i'n gtegngg

it to GSMix MWBbBsed GINISA MBIk elocner@srk due comisls ag disabid tisefidd dpenditdoalei ver

Report Message to_the MSC, which then converts it to an SVMS-Deliver- Report
TPDU and f or R4 &fthe Rewete GSM SMB-SC. In this nessage exchange, since the
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defined SM5 Deliver Report Message.” The si gnal owIn"FIG 6Ais simlar to
t hat shown i mtéfa@e i Ajffesuedn pabiaularhibe MSE agererexba ShfeDebvarTRIDIE fGDVA ai r
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in the Repl YOptlh isﬁﬁba’%&iﬁ@@f PRh e TRl tol Rqueki HGepdrP flofflHRShollld &R pRM t he
nobile station. This SMS Deliver Message is then sent over-the-air to the
nobi | e st at i BMS 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 3GPP TS 24.011 Section 10. 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 Submir Report Message to the mobile station



[ 1061] In response to receiving the SVMS Deliver Message with the Report_Req
field set to "True", the nobile station sends an SAYS Deliver RepQRtiq7 |
Message to the network. For GSM SMS, this report needs to be sent within a
specified tine period of between 12 and 20 seconds, as defined in 3GPP TS
24. 011 Seoyoomibossodhe MSC receives and converts this nessage to an

SM5- Del i ver-Report TPDU, which is then forwarded to the C SMS service
center. [1062] FIG 6B is a diagramill us1t6rati ng the signal flow for sending
an SM5 nessage fromthe nobile station to the SMS service center in the

GSM x net wor ittt agpecifitel Mawipgriclebf badeSVB5 Smdr st seBeRB! bs. MemRadgs-3GeTsi gnal
flowin FIG 6B is simlar to that shown in FIG 2B, except that the
nessages exc%t%laae“é\?)érmt he CDVA air interface is different. In particular,

Lhe i | S|P SRSy 0 LI 9, BT BERSSORYY bl

Report_Req f set” n response t

SM5- Subni t  THIpoktf dor SMS SidSsages angenetivbik thelVBtiliedsva GDMANLenRffh& (256 an
SMS- Submi t - Report TPDU. The MSC then receives _and converts the

SNB- Submi t - RESEE nedmerk)o Thie mopesssisiibe IReigsmed Wi sibrydhe Betwok or the mobile
Report _Req f%%gﬁgni n the original SM5 Submit Message was set to "True". The
SM5 Submit Report Message is then sent over-the-air to the nobile station.

For GSM SMB, [1068p ndhithall, asincenitgr SMStaesegdist dae:i 7300 nThisRegevdd dassage
to the nobile station 0 9 AN 2007 WD 2004/ 006596 16 w thin a specified
time period BES138E WERPeythenbl)sn Hde Biediser Messagesif thedptpepss Epbrimsperfornpe]
Section 10. | ' . : LIenR Ss
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SM5 Del i ver 108, T e [RUDORI RELERIJ R iNELAGH BF HeOHBTed BX1d BRolBDIhE it

station or ( an SM5 Subm't M™esSage, e process is being p ornme by
t he networ k. viluel &t ‘i’ as idetermined hesteprfte thén a rédpmeet SNRR anefssazle dvitlsa repoktuded
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the mobile station or (2) an SALS 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 message 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 terminatés.
[1067] Back in step 716, if the Reporf_Req field is not included in the received C)
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 aclmowledgmeht 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.
{10681  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

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



for the received SM5 nessage is generated (step 718). This generated SM5
nmessage may be either (1) an SMS Deliver Report Message, if thgg%ﬁ/g@@s S
bei ng perfornmed by the nobile station or (2) an SM5 Submt Report age,
if the process is being perforned by the network. The generated SM5 nessage
may i ncl udgoGdosodsdosr st val ue that indicates whether the incom ng SMS
nmessage was received correctly or in error, (2) a second val ue that

i ndicates the type of error, if any, encoyptered for the received SMS
nmessage, (3) user data, and so on. The generated SMS nessage is then sent to
the sender shtibizcnsteabof@IMSNBinmeisag®s(ist kpsei2éhniquEhea GERNIRSAoBilRARer in
termnates. [ 1067 ack in step 716, if the ReportReq field is not included
in the recei dGSk@%B CHESQRRN ofan; PPeTEE YeIYuBIUCE Wi 2 GSYE mobilee yse itepor t
does not nee ERQ% ' f of
“acknow edgrreg?ﬁ‘}r%gt?/&c?? nay@}rl\‘g?or{)nggmé%ﬁ%&f%ﬁb?lﬁ% S?%{?ee?@%?d& %%/ES %s%%g?gﬂﬂ%
dependi ng onusdnginRepisyof@ptdiving Siifpmessapt eubrhissibin etatus coven viashe b R E@IE.
These ot her forns of .a .edgnent . are not _shown in FIG . for sinplicity.
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an SM5 nessage.to the i atiqn to convey the information in an
SNS- Subrm 1 - REGHE sepBU P GaSH TSR VEE RS Ao PR AED R b anus od
in a GSM x ngtMRhkentthi ch utilizes CDVA air interface for conmunication
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[ 1070] These techni ?ues may al so advant ageously be used in _an ANSI-41 based
an MSC 114x, and a mobile station 140x. For this embodiment, SMS service center
112x supports GSM SMS and MSC 114x performs the conversjon 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 §12. SMS
service center 112x exchanges TPDUs with MSC 114x.

7 [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



CDMA network. For such a "pure' CDVA network, the new report nessages
represent enhancenents to the CDVA SMS features in terns of th@gqgﬂhwgy to
carry User Data and other information in these new report nessages. In
general , the techni ques described herein may be used for any network that
utilizes awgDMy/@bLosi Nterface. [1071] FIG 8 is a block diagram of an

enbodi nent of an SMS service center 112x, an MSC 114x, and a nobile station
140x. For this enbodi ment, SMS service cegéer 112x supports GSM SMS and MsC
114x performs the conversion for reports tween GSM SM5 and CDIVA SMS.

[ 1072] Wt hi mPBIB a6€ oM i DES Sabe rRe}a&%Weﬁafrﬁﬁﬁﬁ%@n Bvid-shibitit R epbArADUALG, f Or
short nessages to be exchanged wth nobile stations in the network. On the
transnit si déhe geceiypgide, pharsBgesape cewesier SBH reeeiver pud sonyatts chchoMS Pdler 812

and generates, GS C e ith the pro e dfo I
par t igcul ar, s 68?%(' @%@é’ §§e”t% ;?%%}ad%sgr“@f@“&ﬁr?e&ﬁ%@%ﬁ%ﬁ%@@% H@EW‘H also
SNB- Del i ver Teidhck aimdeaiiveifiendh SRS S@ink MASaiei plodi® a ¥BRERnEHSt4MR- and

an SV5- Submit-Report TPDU for each short nessage report. On the réceive
side, short ressagEBYocessor 814 receives an SM5-Deliver-Report TPDU for a

short nessag Vi O nt a_nhopi S | on_and an. - Submi.t T for
a short mes %&ﬁsenyﬁg lzﬁﬁ%o%’%‘i%é% aﬁd&ﬁ%\ tm?‘?é%%ﬁg‘gltﬁﬁg@&gg?mgli%]hen
extracts the cupehdy ReRingdahé holid hHEsas NAGeh ved t]iE’%ip&’dﬁ@h/@ﬂ%iéﬁﬁrst Be Hat a
in buffer 812. S service center 112x exchanges TPDUs with M5C 114x.

[ 1073] W t hi AnevsEes19x thetrasssihgjde.tpacl bascsipion pracesses e rqueingst short natsenges
nmessages to he,exghanged with_the bi.l e st at i I.n, the,network. .t he
transmt si e‘,:l 13&3%& eli“rl‘eléls%ﬁlé) 3](51 e‘?%all %@ﬂﬂmr%%éetf’\r}g% H”PB%E@%‘PB%“BC@H g? 822
and gener at esobéi@ge &04.r espondi ng CDOVA SM5 nessages with the proper type and

format. In particular, short nmessage converter 824 provides an SM5 Deliver
Message for dAOTPISVEVEIR VS sexyicanrcerta7l12n0e zoouplmetgeditegts thepilvwred the

Subm t. Report ).t - or to-LPDUY. h j i de,
short mossagahiuarte St ol s aibe BRBET o bR ER b hfeterdat ¢
Message to prdicgah@cepierfepon dientofibeddntds tREseBapikh TROMSAN d Mdn§®Ry units
receives and converts each SM5 Submt Message to provide a correspondin
SV5- Submit TBLand[ S8 prpvivectoragfas pEegiAmes dne used b gestrolah 8@ g
stations 116 Sz%ufegféaﬁkré‘l serving the nobile stations which are the

reci pients/orirginators of the

[1076] FIG. 8 also shows an embodiment of mobile station 140x. On the receive

path, the modulated signal transmitted from the mobile station’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 ¢cdma2000 physical
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.

1071 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 (TMTR) 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



nmessages. On the transmt side, each base station processes the received
short. nessages and includes themin a nodul ated signal transmtted to the
nmobil e stations within its coverage area. [1075] Wthin SVS ser \ilc#\NcHihit er
112x, a controller 816 directs the flow of the C- short nessages passed

t hrough the service center. Wthin MSC 114x, -a controller 826 directs the
conver si on " 2048963960 ¢ nmessages passed through the MSC. Menory units 818
and 828 provi de storage for program codes and data used by controllers 816
and 826, respectively. [1076] FIG 8 al stdshows an enbodi nent of nobile
station 140x., On the receive path, the nodul ated signal transmtted from
the nobile s#&t#wog(-s%mrﬂwaﬁé@ﬁ&mv% fteragg g ere@emspdemandriaghned 932 and
provided to %mgtﬁﬂﬁeir%@@ ég%i liath RIS GpdsagBigCei ver unit 854 conditions (e.g.,
filters, anplities, angl E)wnconvert§1§_6 tﬁe received signal and further
digitizes t h¢llFGhdi t Fishetl sbownal specifip rembodensanfl $€S drdesrodnttat 02x, MSC

(Denod) / decoder 856 thenp depodul ates the sanmples (e.g., based on cdma2000
physi cal | aag‘}x ﬁpaéﬁg’é{éﬁéﬁu%n@oﬁur@h@}e FYs PRy alferhshanirngtated aad 15

provi de decodgdifata £ A BAdIC B gfang{.g@ t lgcﬁ&t '
nodul at ed si gnaf. Thgq%?ﬁa for the usgr- e’c%’\@:ﬂ%n g‘?%% casbtevgeﬁgtﬁse%sages
sent to thisSkihateCPMA ISHMS mmy e peifdeetddsy theiSPIH serded @ntard nay further be

2009105 SO oS B RIS i e SRR
encoder/ modulat,apehddagth tﬁﬂx?afio)é@hﬁ*&ns‘? HeP Qﬁaﬁn@@%é&%&mcﬁ%s ?ila%%ﬁ;ilﬁg%mtﬁtgﬁ

nodul ated data 1S then conditioned by a transmtter un

provi de a noduhadedrs isgitahres oi halombirfation theaersim Fosiooerbaale ihpldnnthmapthe
station. [1078] A controller 860 directs the operation of the units wthin
nobi | e stati Sﬁ_l“eﬁﬁo‘)%s.edﬁt?r ImERlemERt ANy ORG Por @molg%@l% H\er@@ﬂ“‘ﬂ‘_ﬁé ‘%—‘15 si ng
of the SM5 Dﬁéﬂeﬁ?(e.g.?ﬁ%&?&@@ﬂ@?ﬂmﬁ% ilﬁgﬁﬁiehteaevﬁ%ﬁ ol &5 Afdfe b i%htY(ﬁ—ps eb# the
network and the generation of the SM5 Deliver Report Message an M5 Submi t
Message to bentegrated taprc@it (ARNTsp0digital \W@n2D prceB659ESPS), digital segnalopiocesdingenor y
unit 862 provides e for program codes at.a .used b ontroller 860
(o g. . data e @ ibdaedmfdl, fhfus WhihRd e bttt o
SMS service ¢emtAS), blabessoMConikdters, RGo-BBRIdIRTS n®Eioprocd4dis, ogehsﬂqtctronic

enbodi nents may al so be contenplated and are w thin the scope of the
i nvention. Fanitedesigned to peréorooio Sinstions desciitadderedn, [ve v wewhinggms 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 8§18, 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 exfernal 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 cmbodiments 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:



SM5 and CDVA SMS nmay be perfornmed by the SMS service center, [1080] The

t echni ques descri bed herein to convey reports for short nessages g%y““pﬁBT

i npl enented by various neans. For exanple, these techniques nmay b

i npl emented in hardware, software, or a conbination thereof. For a hardware
i npl enentation, the elenments used to inplenent any one or a conbination of
the techni ques described herein (e.g.,2process 700) may be inplenented

wi thin one or nore application specific integrated circuits (ASICs),
digital signal processors (DSPs), digital signal processing devices
(DSPDs), programmabl e |ogic devices (PEEMS field programmbl e gate arrays
(FPGAs), processors, controllers, mcro-controllers, mcroprocessors, other
el ect roni ¢ 1-uni ti&a gaelpsyy seaminicgsien pgyerk phelisiinrettha et Wiisesra (FdAREBrei n, or a
conbi nat i oNykRRE &Qhethodlod O3 ddyidgQtpoits SR TlNBEGsabdPLAEBRAL | On, the techni ques
to convey reports for short = messages may be i npl enented with nodules (e.g.,
procedures, functions, and so on) that performthe functions descri bed
herei n. The sof trewivengabudmebilewiptityeol $teorimtbsi qommunivatinomytwork af tHedirgy typemenor y

units 818, | HlFe - £ X -
controlIeréﬁé%%?aﬁgggggw%ﬂgég§%m%%%Qﬁ%ﬁ%ﬁ%ﬁﬁﬁﬁ?mﬁgvﬁﬁﬁgﬁg%ﬁgﬁgﬁgé‘hgmﬁthin

t he pr ocessist short essage.rvdiereinghe teporpingudes dndermation vl te heper srseiptof gt be C
conmmuni cat i : t c ' ' j in
The art . (DS REt P e e Pk Sk 3o AN s BRI |
provi ded t onéwatielsss camynupiestivp netarik of 8 firshtypéie art to nmake or use the present
invention. Various nodifications to these enbodinents wll be readily

apparent 1ot hosg ahid e bt NGB L secordUbet R HE NRAlGndldeFHRSR: 061 | ned

herein may be app o ot her enpodi nments w eparting fromthe
spirit or sempdomhe filkishprhinesstgeon. Thus, the present invention is not
intended to be limted to the enbodi nents shown herein but is to be accorded
the wi dest scope consistent with the principles and novel features

di scl osed Her ei rthe fe8dpf AT, Vi rddh ik MEDshoS megpageiNapfId$ Deli@r Blegagind 1. I n a
wirel ess cognupi (&i‘ﬁjdrpr?esgthYﬁE'SNfoDéiv&jffeE& Rt hat that utilizes a CDVA air
interface, a et hod of C nveyi ng report I*or short messages, conpri sing:
receiving at a nobile station of the wirel ess conmuni cati on network of the
first type a4 fifiglah0bfclIRSSRARer chiffisldl St short message having incl uded
therein a reéquest for a reporft for the girst short nmessage, wherein the
report includes information used to report receipt of short nessages in a
network of a secbridng yp¥MS-Diekiver-REmrtiPTILO{ ransfer Rrsteeb! Dotadkthioastdeidles SWD I t
nmessages

Deliver Report Message.

4, The method of claim 1, further comprising:

sending from the mobile station an acknowledgement message for the first short message.

5. The method of claim 1, wherein the report includes a first value indicative of whether the

first short message was received correctly or in error.

6. The method of ¢laim 1, wherein the report includes a second value indicative of a type of

error, if any, encountered for the first short message.

7. The method of claim 1, wherein the report includes user data.

8. The method of claim 1, wherein the wireless communication network is a GSM1x

network.



in the wirel ess conmunication network of the first type; sending fromthe
nobi |l e station a second short nessage having included therein the report
for the first short nessage. 2. The nethod of claim1, wherein the (f§i t/gt?2007
short nmessage is an SMS Deliver Message and the second short nessage is an
SMS Deliver Report Message. 3. The nethod of claim2, further conprising:
deriving an SMs-Deliver-Report TPDU (Trapsfer Protocol Data Unit) based on
the SM5 Deliver Report Message. 4. The nmethod of claim1, further
conprising: sending fromthe nobile station an acknow edgenent nessage for
the first short nmessage. 5. The nethod of claim1, wherein the report

i ncl udes a g.i 1 Strny ity bR hilGeif e YABLACEmhBRcatbh hithoR A0 ANTISTa0e was
received correctly or In error. 6. Re net hod of ¢ almi, erein the report
i ncl udes a JAdAmetword, ersl thaverivwak pithe ssfong tipg e @IM-MAR watworkf any, encount er ed
for the first short nessage. 7. The nethod of claim11, wherein the report

i ncl udes user data. 8. The nethod of claim1l1l, wherein the wreless

communi cat i ¥n nde abrktypeswisclasrmmunigatiquotekvoriothar ugifisgs 2 GPMA 2it inerfadéha et hod  of
claim1l, whgsgy 1 AL i : work is an ANSI-41 CDVA

net wor k, andt}?ﬁgf%\@?ﬁ%@%ﬁ%ﬁg seco%%@%gog%niagéa GSM MAP network. 10. In a
first type wireless communi cation network that utilizes a CDVA air
interface, a netdyihgefa vorizasipioeitledostte fielesitommunegivagaworkeo IS si ng
recei vi ng : i 5 ' i el .cakion
netvor k- an e 1S e ki b b M RS DRI,
report for the SMS Deliver Message; sending an SMS Deliver Report Message
havi ng i ncl uded stiigean $MSHeeliveReptrt MessagethevitiMBc!Didditheedin e scpag &r that$dfSei n t he
report incl i nf.or mat i ed. . rt _recej of .short ssages. in a
et vor k. of SIS MO TRl RE hudeF Bl S Bl RO ERIAYER
nessages i nntheworkiof e besss! gt migabiiomotietdvo rakkno vletigreshbiit ms¢sagey mehe and
sending frao i le.staf] wl. edgnent nessage for the SMS

Del i ver Nbo‘gl'lgeté%%o%nlc%ﬁ%n%ngo o@oﬁffﬁgﬁ}?%ﬂﬁo, wherein the SMS Deliver Report
Message includes a first value indicative of whether the SVS Deliver
Message was r ecekivig fanr thegibbile stition i ekroodedgmeht messegediucthe $1dB elivandi cat i ve of
a type of el{/lgs(s?argb if any, encountered for the SMS Deliver Message.

11, The method of claim 10, wherein the SMS Deliver Report Message includes a first value
indicative of whether the SMS Deliver Message was received correctly or in error and a second

value indicative of a type of error, if any, encountered for the SMS Deliver Message.

12. A method of conveying reports for short messages in a wireless CDMA communication

network of a first type, the method comprising:

sending from a mobile station of the wireless communication network of the first type to
a network of a second type an SMS Submit Message having included therein a request for a
report for the SMS Submit Message, the report comprising information used to report receipt of
short messages in the network of the second type, the information not used to acknowledge short

messages in the wireless communication network of the first type; and

receiving an SMS Submit Report Message having included therein the report for the SMS

Submit Message.



12. A nethod of conveying reports for short nessages in a wreless CDVA
communi cation network of a first type, the nethod conprising: sendjqgafireyn
a nobile station of the wireless comunication network of the first type to
a network of a second type an SM5 Submit Message having included therein a
request for a report for the SM5 Submt Message, the report conprising
information used to report receipt of 2hort nessages in the network of the
second type, the information not used to acknow edge short nessages in the
w rel ess communi cation network of the first type; and receiving an SMS
Subnit RepoPt MH8aHEEYRRYITFess FHRPUESHOR Teerak thatyiitizes 8 SEIMA piginterfsge. VS Subri t
Message. 9 WANd20Eohveydnh régbrts kd} sBorf thésSdeed YRGridihg €l €ss communi cati on networ k
that utilizes a CDVA air interface, a nethod of conveying reports for short
messages, conprising sending to a nobile station an SMS Deliver Message

havi ng i ncl uded Seiéngds pmabileatptien gn SNIP Peliver Mowage hppg mpladgViBraed requast Message,
wher ei n t hegf £REGL fol MESMEAESIHA MERBE WABeid $R%efoft ifRRIY ihforh AR LR é@{egoﬁhor t

messages in a network of a second type, the i nformation not use
acknow edgereceith ot shofkpsssagse 5t 4 netvearieotfaseapnd type dheyiptpanagian not gspdinickamvilesge

net wor k; resqaswmggﬁérnqgaeﬁmy&%iele@s&hﬁ{uh@mo%a%; Del i ver Report Message
havi ng included therein the report for the SM5 Deliver Message; form ng an

SM5- Del i ver - Report TPDU based on the SM5 Deliver Report Message; and
recei vi ng an acKeesivirgdigmethe mpkilestagen dandiM§ RdiveNisrDe Meysege Ivipgingbided 4. The

met hod of Cth%leim%%%pof-t%rttﬁkegM§BQiWe}ﬁﬂeé’égg'e; receiving an SM5 Submit Message

havi ng included therein a request for a report for the SMS Submt Message;
and sending an SMS Submit Report Message generated based on an

SMSSubmi t - Repor tformiiDly SMDEaeT-ReportI®DUdeskdtoh dresMP Délaer Ryport Mefsage; tle  SMS
Submt Message. 15. In a wireless comuni cation network of a first type that
utilizes a COVA air.interfac an, appar.atu rabl.e to convey reports for
short nessages, CONPEiS F%%?W%%%%egt IFI%SEEP g%:ril?e\s)%}’rqsgs%{fve%ﬁﬁsﬁ?ﬁel e station of the
Wi rel ess conmmuni cation network of the first type a first short nessage, the

first short14rress]%g%e{h\%iopg ingluded therein a request for a report for the
er

first short Tfressage, e the reéﬁ%n%ptm]inﬁzcl udes information used to report

recei pt of short nessages in a network of a second type, the information
not used to acknemtvagge SMEBubmitMESS@ERSng included therkilaeSmet GiMAtpoe &dritt@n

net wor k of first type: means for sending fromthe nobile station a
second shor%ﬂﬁé‘é@aé\élesﬁ%i #9 i ncl uded

sending an SMS Submit Report Message generated based on an SMSSubmit-Report
TPDU and having included therein the report for the SMS Submit Message.

15. In a wireless communication network of a first type that utilizes a CDMA air interface, an

apparatus operable to convey reports for short messages, comprising:

means for receiving at a mobile station of the wireless communication network of the
first type a first short message, the first short message having included therein a request for a
report for the first short message, wherein the report includes information used to report receipt of
short messages in a network of a second type, the information not used to acknowledge short

messages in the wireless communication network of the first type;

means for sending from the mobile station a second short message having included

therein the report for the first short message; and



therein the report for the first short nmessage; and 0 9 JAN 2007 23 neans
for sending fromthe nobile station an acknow edgnent nessage for the first
short nessage. 16. The apparatus of claim 15, further conprising: neans for
converting the second short nessage to a correspondi ng TPDU (Trans@gr N
Protocol Data Unit). 17. The apparatus of claim 15, wherein the se A% %WBrt
message includes a first value indicatge of whether the first short
nessage was received correctly or in error and a second value indicative of
a type of error, if any, encountered for the first short nessage. 18. The
appar at us of cl dngnsir sefiag Epm theprobily ytetion gu adkaeriedemeatnessren B tsrtkst shorta GSML
X network.nd@geThe apparatus of claim 15, wherein the wireless

comuni cation network is a COMA network. 20. A nmethod of conveying reports
for short nessages, the nethod conprising: receiving a first short nessage
froma netwy k ofpeapmesandchids, Aea\ehiristg: t he first short nmessage into a
converted first short nessage for sending in a wreless conmunication
network of a first type, the converted first short nessage conprising a
request for i nfdretatobsPnirItiee thosceashart pesgagk pa cofresphesting Y EEgasfer n t he
network of plh@csiea@ndid.ype, the information not used to acknow edge short
nmessages in the wirel ess conmuni cati on network of the first type; sending
the converted first short nessage to a nobile station in the wrel ess
comuni cati pn nefpsRparddls of BGinf 157 Sherlid BR sec@ld shdfd efBENAGuRS 2 §1:834Me20, further
conprising:, receiving fromthe nobile station a first network report nessage
conpri si ng feative pfwierhst the first o messageoss reciyedeorrectly ar ipgrratand gfecendyae21
further conrﬁaiba%iw@gﬁatﬂﬁet&errar,e@@ﬁﬂbﬂ&gmﬁés@d oeROFlst NS RGEee. fOrmng a type two
network report for the first short nessage conprising the information, the
type two network report for the first short nessage being of a type used to

acknow edge;gshorthe ABSEAGRS clhith 15h@hdeh MR RkreREs coRBISIBRRAHWREs 2 881 xSendi ng
t he type tw%uﬂgﬁmor report.

19. The apparatus of claim 15, wherein the wireless communication network is a CDMA
network.
20. A method of conveying reports for short messages, the method comprising:

receiving a first short message from a network of a second type;

converting the first short message into a converted first short message for sending in a
wireless communication network of a first type, the converted first short message comprising a
request for information used to report receipt of short messages in the network of the second type,
the information not used to acknowledge short messages in the wireless communication network

of the first type;

sending the converted first short message to a mobile station in the wireless

communication network of the first type.

21. The method of claim 20, further comprising:

receiving from the mobile station a first network report message comprising the

information.



23. The nethod of claim 22, wherein: the wireless comuni cati on network of
the first type is an ANSI-41 CDVA network; and the network of the second
type is a GSM MAP network. 24. The nethod of claim 23, wherein: thed JAN 7007
converted first short nmessage conprises an SMS Deliver Message; the first
network report nessage conprises an SMS Deliver Report Message; and the
type two network report conprises an SM34Deliver-Report TPDU. 25. The net hod
of claim 22, wherein the steps of receiving the first short nessage,
converting, sending the converted first short nessage, receiving fromthe
nobile station the first network report nmessage, and sending the type two

network repart qthgm%MQﬂfdm]qzﬁtﬁnttﬂgpcgmgihg switching center. 26. The nethod
of claim22, further conprising: receirving fromthe nobile station an

acknow edgerment nessage for the converted first short nessage, the
acknow edgnent fEggegEingdhaTgpast messagy fermingadyeswaoktwolkirgag dorshedirit ses sages

in the wreh&sge GAPRMAL B2t haRGE WR e Ro defiforl It fob ¥R Sirst short message

being of a type used to acknowledge short messages in the network of the second type; and

sending the type two network report.

23. The method of claim 22, wherein:
the wireless communication network of the first type is an ANSI-41 CDMA network; and

the network of the second type is a GSM-MAP network.

24, The method of claim 23, wherein:
the converted first short message comprises an SMS Deliver Message;
the first network report message comprises an SMS Deliver Report Message; and

the type two network report comprises an SMS-Deliver-Report TPDU.

25. The method of claim 22, wherein the steps of receiving the first short message,
converting, sending the converted first short message, receiving from the mobile station the first
network report message, and sending the type two network report are performed at the mobile

switching center.

26. The method of claim 22, further comprising:

receiving from the mobile station an acknowledgement message for the converted first
short message, the acknowledgment message being of a type used to acknowledge short messages

in the wireless communication network of the first type.



