~ [0001)REPORTING TERMINAL CAPABILITIES FOR SUPPORTING SHORT MESSAGE SERVICE
[0002)FIELD OF INVENTION [0003]The present invention generally relates to wireless local area
networks (WLANSs), and more patrticularly, to a method and apparatus for reporting terminal
capabilities to support short message service (SKS) over a WLAN [0004;BACKGROUND [00051The
current architecture for supporting SM.S over Internet Protocol (IF) on a WL.AN uses a SMS proxy on
behalf of the user equipment CUE) at the IP gateway. The SMS proxy acts as a terminal front end to

the Signaling System No. 7 (SS7) mobile a Iicatiogg)art (MAP) (i.e., the existing SMS for global
system for mobiIéWmunicatioﬁ?@@%@gﬁ%% Rét A A BEAREESEPIRS)). The control signaling

associated with SMS is not currenfiyepoREmoySHe RTAOXEAsACD sEROIGISUMMARY .[0007)The
present invention extracts the SMS data message from the 557/MAP format and sends the message

to an interworldng WLAN (I-WLAN) TIE using an EP-based protocol. In the present invention, the SMS
proxy function in tR&8MS IF gateway perfo#@lwm #ighs performed by the SMS client in a

GSM/GPRS UE. 5003} The present ipvention generally relates to wireless local area
“petworks (WLANs);-and morve particularly, to 2 method and apparatus for
reporting terminal capabilities to support short message service (SMS) over a
WLAN,

10004} ~ BACKGROUND

| [00051 = The current architecture for supporting SMS over intamet Protocol
(IP) on a WLAN uses a SMS proxy on behalf of the user equipment (UR) at the IP
gatewny. The SMS proxy acte as a terminsl front end to the Signaling System
No. 7 (887) mobile application part (MAP) (i.e,, the existing SMS for global
system for mobile communication (GSMYgeneral packet radio service (GPRS)).
The control signaling associated with SMS is not currently coverad by the proxy

function.
[0006] SUMMARY
0007 The present invention extracts the SMS date message from the

SST/MAP format and sends the message to an interworking WLAN (I-WLAN) UE
using an IP-based protocol. In the present invention, the SMS proxy function in
the SMS IP gateway performs all of the functions performed by the SMS client in
a GEM/GPRS UE.
[0008] A method for delivering & short message service (SMS) message o
an interworling wireless local area network user equipment (UE) begins by
| registering the UE with an Internet Protocol shert message gateway (IP-BM-
GW). A capability report is sent from the UE to the IP-8M-GW, the capability
report including the eapabilities of the UE. A SMS message is transmitted from a
short message service center (SMSC) to the IP-SM-GW, The capabilities of the
UE are evaluated at the IP-SM-GW to determine whether the UE can recsive the
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[0008]A method for delivering a short message service (SMS) message to an interworking wireless
local area network user equipment (TIE) begins by registering the TIE with an Internet Protocol short
message gateway (IP-SMGW). A capability report is sent from the UE to the rp-sm-Gvi, the capability
report including the capabilities of the LIE. A SMS message is transmitted from a short message

service center (St %ﬁ@i@é’kﬁ@’m@&%ﬁ@%ﬁ'&@%@{&%ﬁﬁ ARy pule&ay the IP-SM-GW to

determine whetE;r the UE can receive the S mes?YIegCe and the SMS message is delivered to the

UE via the IP-SRF-ERf#1ie GEraine (RdpeBifide S Ve BIGE 186 SMS message. [0009]A method for
sending a SMS#essage framahomhierwakingaiikéfessdogel farecan étteororser efdigment (UE)

begins by reg'vaMa%%%%a%k@%ﬁ&%é)%@ﬁﬁ%@%@tﬁﬁ {hgycappghilities of the

UE, is sent from the UE to the IP wherebét ctsasa proxy for the UE. A SMS
message is trandiidd ALY ERS T tBRE el Siprs s s dsisgb it RSMSC via the

IP-SM-GW. [0QIB]A SysIeaNbGHe ivheph;aBNISINeSSaue toaan ptamorking wirelesgdocal area

ranmits & S TR I Ao R U PR e gierd i T TS e e

transmits a SM er
1P-SM-GW red&igindiftfe SuBeiesdddd Wansmitted by the SMSC. The capability report, including the

capabilities of thepldE, is sentsyaentitg: Witerthe 4R\ n(eWagkhe 4R MY Iigy MHuales the capability
report and del ersthI%aSn'\éSo %galgeqltg the rﬁj );]I(;C}J eQ%SSEUL% a&aﬁylgﬁf g)v{}e’ cea/e the SMS
message. [001 system or sending LSS rom an’in érworklng wireleSE 13cal area
network user egepghbin (Wi@@@é‘é%@ Mmﬂ@mﬁﬂﬁap%ﬁgy fepaeli v @ IMSE. The UE
registers with theydRsEMfaM-pRdrsaedrta capabilireporicmeidaingnbmeanabitiies of the UE, to the
1P-SM-GW. The IPS y for the UE, and. r es.aSM essage sent by the UE.
The IP-SM-GW'$&HHE ﬁgr \é\é%‘gﬁnﬁfé% p-gw‘et(?&)t%aébh%ﬂ eﬁﬁ%&?&lﬁ %)E[I#ée? r Spect of the
invention, therdi§ prowdedaom the UE to the IP- SMnGW The IP-SM-GW evaluates the

capability report and delivers the SMS message to the UE if the UE has the

capabilities to receive the SMS message.

[0011] A system for sending a SMS message from an interworking wireless
local area network user equipment (UE) includes an IP-SM-GW, a capability
report, and a SMSC. The UE registers with the IP-SM-GW and send the
capability report, including the capabilities of the UE, to the IP-SM-GW. The IP-
SM-GW acts as a proxy for the UE, and receives a SMS message sent by the UE.
The IP-SM-GW sends the SMS message to the SMSC.

[0011a] According to the first aspect of the invention, there is provided a
method for use in a user equipment (UE), the method comprising: the UE
transmitting capability information via a wireless network, wherein the
capability information indicates short message service (SMS) capabilities of
the UE; the UE receiving a first Session Initiation Protocol (SIP) message via
the wireless network and one or more IP Multimedia Subsystem (IMS) servers,
wherein the first SIP message includes a Short Message Service (SMS)
message; and the UE transmitting a second SIP message via the wireless
network and the one or more IMS servers, wherein the second SIP message is a
SIP OK message, and the second SIP message is responsive to the first SIP
message.

[0011b] According to the second aspect of the invention, there is
provided a user equipment (UE) comprising: a transmitter configured to

transmit capability information via a wireless network, wherein the capability
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method for use in a user equipment (UE), the method comprising: the UE transmitting capability
information via a wireless network, wherein the capability information indicates short message service
(SMS) capabilities of the UE; the UE receiving a first Session Initiation Protocol (SIP) message via the
wireless network and one or more IF Multimedia Subsystem (IMS) servers, wherein the first SIP

message includgg,amRed MQ&%@&%%&&V}%&Q@%W%SWS@}%&&ME&@f‘%‘i@it{m g second SIP
message via the wireless qetwork and the on]g o%%@%% servers, wheielnl:tém second SIP message
I

is a SIP OK maSSaYET SRRV EL IO ARFEHS ABEd R S BROTiS{IS B ESage.
[0011b]According tththerseleondiatspekt afthmmaventiors, iReidukipratik SdlsyseneiiSment (UE)

comprising: a trapsipitteycoafigurddnransmilanabiily i alaRVinRiEeless pework, wherein

the capability information indicates short message service (SMS) capabilities of the UE; a receiver

configured to rdC&AY ARSPER SR T RBIRYED (S IPYhHitse T84He WrBteEe Aetwork and
one or more |P dethidn®HarSsdagystenthd MEleesvensywiherethinenkrst Sl aivESagedncludes a Short

Message Servigg, (RMS)esSARCSHRIED, e ranspidsg i5, uilier canigured.ig ragsmit a second
SIP message via the wireless network and the one or more IMS servers, wherein the second SIP
message is a SIE®KieseRgesaRdarbedEebRi SMosHig8sage is responsive to the first SIP message.
[0011c]Accordifgpta ¢éhe thirdsaspaiihgfithednveriamhaherts prevides ameatnogieridse in a user
equipment (UE), th thod comprising: the.UE tr \tting capability informatian via.a wireless
network, Where%nﬁﬁeéﬁggp%f;iﬁgg iIl’{F(_JE}‘I’}]ISE_;ItIO#Pﬁa%g?gggﬁértﬂﬁ%e%é%%)éq sééﬁ/l%eisi %%eclgp%bilities of the
UE; the UE trafSisfifg 2efiirseidio i HimmssnProtoce| (SIPlemesshyerkia Wheiwiveldss network and
one or more 1P dpitimedia Hubspstemdidie) saorerncihgeetarifecfiishBIP aprgsagesingludes a Short
Message Servige (SMS message; a the UE receiving,a.second,SIP me e via the one or more
IMS servers an%?h@%lvi% ess ne W%?I?Egn earglllhs %sssé%%r% @QBO&%%%}%’@@? glgl?&(s‘,%%%ted message,
and the secondvSiPhmesselgesioebspdnsivit wahy firsrSIF ivbdsasifoduBRIER DESCRIPTION OF
THE DRAWING&H{ER131Adnane detaied understansinchefuing inveptianinavde hagtiem the following
description of a ﬁﬁ:red embodig:\%\t,ég:ﬁ/en bi(lway of exggagﬁ, and to be.ungerstood in conjunction
with the accomE)B ind arERgE WiErein: o0 4{Egure R oB RGN 684 B S system:

more IMS servers and the wireless network, wherein the second SIP message

is a SIP Accepted message, and the second SIP message is responsive to the

first SIP message.

[0012] BRIEF DESCRIPTION OF THE DRAWINGS
[0013] A more detailed understanding of the invention may be had from the
following description of a prefeired embodiment, given by way of example, and to

be understood in conjunction with the accompanying drawings, wherein:

10014] Figure 1 1s a block diagram of a SMS system;
[0015] Figure 2 is a flow diagram of a method for delivering a short
message to a WLAN UE;

0016] Figure 3 is a flow diagram of a method for delivering a short
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[0015]Figure 2 is a flow diagram of a method for delivering a short message to a WLAN UE;
[0016]Figure 3 is a flow diagram of a method for delivering a short message to a WLANUE using
SIP/IMS; [0017] B 0 U Figure 4 is a flow diagram of a method for sending a short message from a
WLAN 11E; and [0018]Figure 5 is a flow diagram of a method for sending a short message from a
WLAN UE using SIP/IMS. 100191 DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS [0020] Hereafter, a user equipment (11E) includes, but is not limited to, a wireless
transmit/receive unit (WTRU), a mobile station, a fixed or mobile subscriber unit, a pager, or any other
type of device EaFFABRE HF & %%%ﬁ@?@ﬁ;\/ironment. When referred to hereafter, a base
station includegpbutiig pQt Fnpited 46s a INedéi Bransité cortinlleforaratiegesshoripessagy other type of
interfacing devi -8 in W@@env&ronment. Although the following embodiments are described in
conjunction with a UE, the'embodiments also apply to a WTRU. [0021]Figure 1 is a diagram of a SMS
system 100. TH8®\Etem 100awesddes SohSieareaeigonaiber (oME iR a MR BERS&8Rd or receive

short messagesyhhe #hEad02 cempwirgaies with a short message service center (SMSC) 104 that is

responsible for the relaying and the store-and-forwarding of a short message between the SME 102
and a UE.

[0019) DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
{0020] Hereafier, a user equipment {UE) includes, but 15 not limited te, 2
wireless transmit/receive unit (WTRU), = mobile station, & fixed or mobile
subscriber unit, a pager, or any other type of device capable of operating in a
wireless environment, When referred to hersafier, & base station includes, butis
not limited to, & Node B, a site controlier, an access point, or any other type of
interfacing device in a wireless environment. Although the following
embodiments are described in conjunction with a UE, the embodiments also
applj to e WILRU.
[0021] Figure 1is a diagram ofa .SMS system 100. The system 100 includes
& short message entity (SME) 102 which can send or receive short messages. The
SME 102 communicates with a short message service center (SMSC) 104 that is
_responsible for the relaying and the store-and-forwarding of a short message
between the SME 102 and a UE. .
{0022} A gateway mobile switching center (GMSC)YSMS interworking MSC .
(SMS-TWMSC) 106 has two functions: a GMSC function and a SMS-TWMBSC
function. The GMSC function receives & short message from the SMSC 104,
interrogates a home subscriber server (HSS)home location register (HLR) 108 for
routing information, and delivers the short message to the visited MSC or the
serving GPRE support node (SGSN) of the recipient UE. The SMS-TWMSC
function receives a short message from a UE and submits it to the appropriate
SMSC. While shown as separate entities, the SMSC 104 and the GMSC/EMSE-
TWMSC 106 can be integrated into a single entity.
{0022] The HSS/HLE 108 communicates with an authentication,
authorization, and accounting (AAA) server 110 for the WLAN. The AAA server
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[0022]A gateway mobile switching center (GMSC )/sms interworking MSC (SMS-IWMSC) 106 has two
functions: a GMSC function and a SMS-IWNISC function. The GMSC function receives a short
message from the SMSC 104, interrogates a home subscriber server (HSS)/home location register
(HL.R) 108 for routing information, and delivers the short message to the visited MSC or the serving
GPRS support node (SGSN) of the recipient UE. The SMS-IWMSC function receives a short message
from a UE and submits it to the appropriate SMSC. While shown as separate entities, the SMSC 104

and the GMSC/SMSIWMSC 106 can be integrated into, a_single entity. 1002%H%§4HLR 108
communicates vitR SPERSSHRERERA SRS T LAY CARIAGERA LS s 176451 the WLAN.

The AAA serversddeohiainBdnierpmtiotieé lating tantrictohlisgoanoades stk VWR.AN, what services

the UEs are perpgied to usg, and aegountpgiacogsley eagh UnniQ0etliaesclP apsed setting,
the GMSC/SMS- SC 106 communicates with a MSC 112 and a SGSN 114. The MSC 112 and the

SGSN 114 both earmHBisEEE IRMFE 118 amhe FEBNAY pFREGdEG RS B3P switching,
signaling, paging,jandtintemMeS handares. Tibe ISCBN MBtnaedemmsdunttionssusirnasouting and

mobility management [00251When routing a SM e, the GMSC/SMS-IWMSC 106 performs a
MAP request to e ﬁt%’tgaéé?égﬁﬁe %5@ c?reéc‘slsfi of the %%%Sgr%/ S%E%SN 114 where
the SMS messaderisitobarbutedofainptive mpebitiz WE2E6M026]In an IF based setting, an IF short

message gatewqy@F-SM-Gy).11 8.pravides pratocqldnierwerkinglastesm ivenfsclignt and the
network for delivering a short message. The IP-SM-GW 118 cqmmiinica%g W'lth the

GMSC/SMS-DAPRISERS SN geakashifariaa NP JritdLEIkodraased Fiohiee
GMSC/SMS-IWNISC 106casha M ai 4 @ERNHI AN FEhMa)s 1d Beaaottstis agiileraddress
database 120 to 8ssegiate a mobile station integrated service digital network (ISDN) number
(MSIDSN) with the IP address of a WLAN UE 122. Although the IF database 120 is shown as a
separate entity, it4%%) be lodated 1f treedsefingaros sheRemeaR e R At e FYSMm-ow 118,

or any other suitabie Jagatiprotocol interworking between the IP client and the network for
delivering a ghort message. The IP-SM-GW 118 communicates with the
GMSC/SMS-TWMSC 108 using established MAP protocols over SS7, appearing to
the GMBC/SMS-TWMSC 106 as a MSC or a SGSN. The IP-SM-GW 118 accesses
an IP address database 120 to associate a mobile station integrated serviee
digital network (ISDN) number (MSIDSN) with the IP address of a WLAN UE
122. Although the IP database 120 is shown as & separate eniity, it may be
located in the HSS/HLR 108, in the AAA server 110, in the IP-SM-GW 118, or
any other suitable location.
fo027] The IP-SM-GW 118 uses a packet data gateway (PDG) 124 to
communicate with the WLAN UE 122. The IP-SM-GW 118 supports registration
and authentication of the WLAN UE 122 for SMS services, and supports security
associates with the WLAN UE 122, The IP-SM-GW 118 commmunicates with the
WLAN UE 122 using IP based protocols, maintaining the format and
functionality of the SMS message. _
[0028] When routing a SMS message, the GMSC/SMS-IWMSC 108
performs 2 MAP request to the HSS/HIR 108 to determine the address of the IP-
SM-GW 118. In addition, the HSS/HLR 108 provides an indication fhat the
WLAN UE 122 is IP based (e.g., communicates with a IP-SM-GW 118 instead of
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[0027]The IF-SM-OW 118 uses a packet data gateway (PDG) 124 to communicate with the WLAN UE
122. The IP-SM-GW 118 supports registration and authentication of the WLAN UE 122 for SMS
services, and supports security associates with the WLAN T_TE 122. The IP-SM-GW 118
communicates with the WLAN UE 122 using IF based protocols, maintaining the format and
functionality of the SMS message. [0028]When routing a SMS message, the GMSC/SMS-IWMSC 106
performs a MAP request to the HSS/HLE 108 to determine the address of the IPSM OW 116. In
addition, the HSS/BLR 108 pravides an indication that the W E1 IE

communicates WSS MOV i ERarsten R 1 c@t‘%ﬁ\?ﬁ% I%) oes the 8S7 MAP
address of the RS MGWR18s abe mantaing thgintacéssanyitegibdd det@hide tal #acaWLAN UE 122
s connected vig LP ang (el 1he addlien o dig R:SMiEVrlafinsteadiofap ardregs for a MSC or

a SGSN. The Aﬂlﬁlserver maintains the attach status of the WLAN UE 122, as to whether the

WLAN UE 122 tddresafarhddSheafBseiVefing Shrtonessoifeesireimt A FtechOBATEA method 200

for delivering sheg,mgssagesta @ WL ANMEisSIRWILIAF iDW e 22 A IBrnelchetween the WLA_N UE
122 and the home PDG 124 is established (step 202). Following establishment of the tunnel, the UE

122 registers with the IP-SM-GW 118 establlshlng any necessary security association, authenticates
for support of SB %erviceSearvdring AESE teén the UE's MSISDN (E.164) and its

IPSLGW 11 (cp 206) T L ol ity sansion s oy el e
- ste e UE_capabilities inglude am mo minal type,
screen size, andWHSIER LtHe YRS 6@@%3&% aﬂ% ’%%P&E%F%efﬁf‘ﬁ\fﬁ?%@%n *GW 118 uses
the UE's capabiliieBlishdétenmine0@hathBotdnie jethtibiivernnofd SM3umessdge aHd i@ensure that only
SMS data and notlflggtlons are garz%r%tﬁeg}w/eﬁg Q. %ﬁéﬁn’!\% 210032EERe SMSC 404 forwards a

S

SMS message {55he SmS: step 208). The SM C 106 interrogates the HSS/HLR 108
to retrieve routlﬁgsmﬁfﬁ&tl@ﬁ%ﬂﬁeﬂ% ‘2’2?%?@5@1‘(5) ST AT iEH GIERTSEEOHPE WLAN for
delivery of SM%@S&%&GE%&%&S&MM@IM@ U6e addy eiss Bfathir-d2-Gdp@W)1 18 (rather than

the address of t propn S g,u 8 @8 poproxy for the
LIE 122 (step 2 he S proxy ‘?‘g“’“‘%ﬁ%’}% %gg\yeﬂ%i Cgé\%e tc\)%ie]eéctt e delivery of SMS
messages basem@ﬁ}tﬁdt&ﬁmmﬂé@oﬂhéfﬁ@mhlb@gs insiAer{PEIgRATBRI AREBISE) ?ﬁz%ermlnal type)
and the nature qf the, aM3 data (ext BRIMAUCRLBEES: the UE supports session initiation

protocol (SIP). The TP-SM-GW 118 uses the UE’s capabilities to determine

whether to reject delivery of a SMS message and to ensure that only SMS data

and notifications are transmitted over IP to the UE 122.

{0032] The SMSC 104 forwards a SMS message to the SMS-GMSC 106
(step 208). The SMS-GMSC 106 interrogates the HSS/HLE 108 to retrieve
routing information for the UE 122 (step 210). When a user is registered on a
WLAN for delivery of SMS messages, the HSS/HLR 108 returns the address of
the IP-SM-GW 118 (rather than the address of the appropriate MSC or 8GSN),
whereby the IP-SM-GW 118 acts as 2 proxy for the UE 122 (step 212). The SMS
proxy (i.e., the IP-SM-GW 118) is able to reject the delivery of SMS messages
based on the capabilities of the UE 122 (e.g., memory size, screen size, or
terminal type) and the nature of the SMS data (text, animation, ete.).

[0033] The SMS-GMSC 106 delivers the SMS message to the IP-SM-GW
118 using protocols as if it was a SMS message delivered to a MSC or SGSN (step
214). Optionally, the IP-SM-GW 118 interrogates the database 120 toidentify the
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[0033]The SMS-GMSC 106 delivers the SMS message to the IP-SM-GW 118 using protocols as if it
was a SMS message delivered to a MSC or SGSN (step 214). Optionally, the IP-SM-GW 118
interrogates the database 120th identify the IF address and relevant security parameters associated
with the UE 122 (step 216). 100341SMS messages can be delivered by two methods: notification and
direct delivery. When the notification delivery method is used, the IF-SM-OW 118 sends a SMS
notification request to the LIE 122 to inform it that a SMS message is available for delivery (step 218).
On receipt of the SMS notification message, the UE 122 responds to the IF-SM-OW 118 with a
notification ackndivietigesn entlindisatingemnéth @aitamistees otk Wik SM STHas84agerstep 220).
[0035]If the direc delivery method is used (steps 218 and 220 are skipped), or if a positive
acknowledgement is received from the LIE 122 in response to the SMS notification request, the

IP-SM-GW 118 défiddrs the SMB mrssaagsetd trodshverst iy LreibrdeRabfsaieiiedrotocols, e.g.,
wireless applicatifrepy atosek-(VWAR): shoHbRssige Eeeio prekiddraiacst(BMAPKKabile message

access protocol AP), ex ible, markup language P(e.q..a multimedia
subsystem (I MS)q\c{:‘légsﬁaﬁl a(%t%g@ﬁofﬁﬁ%tﬁig§ﬁ%§%qf 1%( %%égelﬁvélr% tlfge{%!t\-’/lg gm{tﬁegssage, then
steps 216-222 amesskigsdd santahie fretebue20(iamiiftie Switkeeiriprd the 38360 TAIFISM-OW 118

et the SMIS e o e e SMS.
at the message was delivered to.the or informs the - at the
message could rfStHEHE %%edla’r?tﬁ%a?érégs‘ggef efﬁ&‘?éﬁ%?gy eegﬁ/lg?éﬁglﬁl STHREESHR a SM

delivery report stangs. to the HSS/HLR 108 (step 226). The SMS-GMSC 106 sends the SM delivery

report to the SM3odf4 (Ster288)-ditor banlinaiinpislerahluertprpediysing thagnaehanisms
defined iiit 30PP Technical Specification (TS) 23.040 v6.3.0,(2004-03), with the |P-SM-GW 118 acting

as a front end forHBPTIE a0 &IFRFIGH AHSIEISIRRTTINY REATRLEOM DI 18037) Figure 3
is a flow diagramy@épHieetaat SO satheIingresasy e SBaE-GVA WA AdiveIEth2 BMSing SIP/IMS.

The UE 122 registere wit 2 servina oal session canol unelign (5-G.S6E) 302 acqpugin 1o the IMS

registration proce urea%step OWhe reglsﬁatlon information 1s alsb stored’in tie HSS/HLR
application protocol (WAP), short message peer to peer protocol (SMPP), mobile
message access protocol (MMAP), extensible markup language (XML), or SIP
(e.g., an TP multimedia subsystem (IMS) client) (step 222). If the IP-SM-GW 118
rejects delivery of the SMS message, then steps 216-222 are skipped, and the
method 200 continues with step 224,
{0036} The IP-SM-GW 118 sends a delivery report back to the SMS-GMSC
106 (step 224). The delivery report either confirms that the SMS message was
delivered to the UK 122 or informs the SMS-GMSC 106 that the SMS message
could not be delivered and a reason for the failure. The SMS-GMSC 106 sends 2
SM delivery report status to the HSS/HLR 108 (step 226). The SMS-GMSC 106
s.ends the SM delivery report to the SMSC 104 (step 228). Ervor handling is
preferably performed using the mechanisms defined in 3GPP Technical
Specification (TS) 23.040 v6.3.0 (2004-08), with the IP-SM-GW 118 acting as 2
front end for the UE 122, although other error handling technigues may be used.
{0037] Figure 8 is a fiow diagram of a method 300 for delivering a short
message to a WLAN UE 122 using SIP/IMS, The UE 122 registers with a serving
call session control function (S-CSCF) 302 according to the IMS registration

procedure (step 310). The registration information is also stored in the HSS/HLR
-6-



108. The LTE 122 sends a capability report to the IP-SM-GW 118 (step 312). The TIE capabilities

" include, for example, memory size, terminal type, screen size, and whether the UE supports session
initiation protocol (SIP). The IP-SM-GW 118 uses the UE's capabilities to determine whether to reject
delivery of a SMS message, by acting as a proxy for the LIE 122. [0038]The SMSC 104 forwards a
SMS message to the SMS-GMSC 106 (step 314). The SMS-GMSC 106 interrogates the HSS/HLR
108 to retrieve routing information (step 816). When a user is IMS registered, the HssaR 108 returns
the address of the IP-SM-GW 118 along with_the address of the MSC. [0039] The SMS-GMSC 106

delivers the SMSHfeZ85d&E 4 2R sl FRBeR L EET SRANEOHIRE Arafiver tht (TGRS H&MS message
to an MSC or a SGESNpeeiliyiagitenMSIaDNMNpiihe tasgetl) B2b2 R(step BioR, hedi5isM-GW 118
uses the TEL-URL of target 122 1 late.a.olR. ; 1&andsthe SMS
message to the §n§§v e‘%%)rzq %glltn}ggt%%%o%gl\%%% %Ag é%é%%@%ﬁ@%@%{%%%rg&oz then
forwards the SIPIVMESSNGEE v spebiiericdetsartire rbetbes i arc 6003 R%Sipt of the SIP

MESSAGE (SM%@,%%égg,)aglaﬁyg 422485peMHs by gending a 200 OK message to the S-CSCF 302
(step 324). Itis noteﬁd8

at the 20 sage is,not livery report, a 0 sage cannot
carry the informalio iontain%é%r%ﬁ%%‘%@f?‘%ﬁ%ﬁs'ﬁhe (f%eéé %‘gﬁ)é’gﬁﬁsﬁ a;%r?gissage to the
LP-SM-GW (step326)3 00414 RMBENZZ tHEH sevsdesatiedivbey FESORLE tH ScCSERB02 using the

SIP MESSAGE mgthad {sten. 328) Based anvities infesmation ibaS:RSGE 3eRManwards the SIP

MESSAGE (delivery report) to the IP-SM-GW 118 (step 330), which extracts the deljyery report from
the SIP MESSAG@%%M%%I&%%@T; £t ?c?fg/f%?fsl‘gé*t%?‘g%%caz). [0042]The

SMS-GMSC 106{sessis a SMHelRidpGafart Hiaids iressagSithetiSH/ bR IDSEEH334). The

i(lz\fjo?vll\gigegﬁ;? %Kué%r esﬁ;%%/%reé%/g}r v%gg%éﬁg?ﬁﬁ%%%ﬂ%é%%%%% s%egﬁ%)i}\la-é}g %%%%OM }%%n\!\éslsz%e to the

S-CSCF carrying the MSISDN of the target UE 122 (step 318). The IP-SM-GW 118 uses
the TEL-URL of the target UE 122 to populate a SIP Request URI, and then
zends the SMS message to the S-CSCF 302 using the SIP MESSAGE method
(step 320). The S-CSCF 302 then forwards the SIP MESSAGE (SMS message) to
the UE 122 (step 322).
[0040] Upon receipt of the SIP MESSAGE (SMS message), the UE 122
responds by sending a 200 OK message to the S-CSCF 802 (step 324). It 1s noted
that the 200 OK message is not a delivery report, as & 200 OK message cannot

. carry the information contained in a delivery reporf. The 5-CSCF 302 sends &

200 OK message to the IP-SM-GW (step 826).
[0041] The UE 122 then sends a delivery report to the 5-CSCF 302 using
the SIP MESSAGE method (step 328). Based on filter information, the S-CSCF
302 forwards the SIP MESSAGE (delivery report) to the IP-SM-GW 118 (step
330), which extracts the delivery report from the SIP MESSAGE format and
sends the delivery report to the SMS-GMSC 106 (step 332).
[0042] The SMS-GMSBC 106 sends a SM delivery report status message to
the HSS/HILR 108 (step 334), The SMS-GMSC 106 forwards the delivery report to
the SMBC 104 (step 336). The IP-SM-GW 118 acknowledges that the delivery
report was sent to the SMSC 104 by sending a 200 OK message to the S-CSCF



302 (step 338). The S-CSCF acknowledges the delivery report to the UE 122 by sending a 200 OK
message to the UE (step 340). [00431Sending short messages from a WLAN UE [0044]Figure 4 is a
diagram of a method 400 for sending a short message from the WLAN UE 122. A tunnel between the
LIE 122 and the home PDG 124 is established (step 402). Following establishment of the tunnel, the
UE 122 registers with the LP-SM-GW 118 establishing any necessary security association,
authenticates for support of SMS services, and registers the association between the UE's MSISDN
(E.164) and its IF address (step 404). The association information for the UE 122 is also recorded in
the HSS/I-31,1930D8::dha8BIETI2 B<EHAE nckrapititys fodeiatiom toneie tPiBsERES P8 to enable the

SMS terminal proxy;Qneraiiemstan408)-«Ater sendig sae capability information, the IP-SM-GW 118
handles all SMS control messages for the UE 122 (step 408). [0045] The UE 122 delivers a SMS

message to the IP-SM-GW 118 using e.g., WAP SMPP, MMPP, or MIL (step 410). The LP-SM-GW
118 extracts the [804$ messagrda AIVISE 108 using the standard MAP, as if

the IP-SM-GW 15%%\,‘!?8 a M C rg Sgu 21‘%,(x ﬁ&@e&%@dg%‘r §4\A§fn4/¥'¥t§3§%;!n%§ wards the

SMS message to the SMSC step 4 pon recel toft e SMS message the SMSC 104 sends
a delivery reportﬁ@ﬂh@%‘ﬁﬁ@l\?\ﬁm&é@%ww %W%é‘%%@n@&% delivery report
to the IM-SM-GW; 1A {atanéL8) 1dbe delivanydepesbisrenhwith tieindicatiponel Whetber the delivery

was a success or a failure. [f the ery, failure h SMSC 104 report bs%%ﬁ? the
SMS-IWMSC 10?%@?%"@?\518%%%%& lzg’?temp S retrwnsmit t%ce%ﬁ% message. If the
number of retries.excisihs.a thtbsiikitdt¢hciora ﬂ@h}#@‘tyd‘al%répﬁ’ﬁtﬂwu pedsepgitdarie e 122.

[0047]The IP-SM;GWY L3 seneiaing Setvefydmand . i@@}Q&l&%@ﬁ&&@w&eﬁieﬁaﬁmchmism
and/or protocols (step 420) In a preferred_embodiment, the deljv gg}:é tﬁg laan IF-based
S

transfer, such asPSHqfs ?Hé”&&ﬁ’&%???éﬂ%ﬁ%%%ﬁ T Sage was delivered to the

SMSC 104 or inf0Emgabentikitd 2 Hbdl thnfS tivessage Bb&lhiﬁ&’ 3 &ielsrerbld tedMPeason for the
failure.

terminal proxy operation (step 408). After sending the capability information, the
IP-SM-GW 118 handles all SMS control messages for the UE 122 (siep 408).
{0045] The UE 122 delivers a SMS message to the IP-SM-GW 118, using
e.g., WAP, SMPP, MMPP, or XML (step £10). The IP-SM-GW 118 extracts the
SMS message and forwards it to the SMS-IWMSC 108 using the standard MAP,
as if the IP-SM-GW 118 was 2 MBC or a SGSN (step 412).

(0046] The SMS-TWMSC 106 forwards the SMS message to the SMSC 104
(step -414). Upon receipt of the SMS message, the SMSC 104 sends = delivery
report to the SMS-IWMSC 106 (step 416). The SMS-TWMBC 106 sends the
delivery report to the IM-SM-GW 118 (step 418). The delivery report is sent with
an indication of whether the delivery was & success or a failure. If there wasa
delivery failure, the SMSC 104 reports back to the SMS-IWMSC 106 and the
SMS-TWMSC 106 will attempt to retransmit the SMS message. If the number of
retries exceeds a threshold, then a delivery failure report will be sent to the UE

122.

[0047] The IP-SM-GW 118 sends the delivery report to the UE 122 usinga
proprietary mechanism and/or protocols (step 420). In a preferred embodiment,
the delivery report is sent via an IP-based transfer, such as SMPP. The delivery
report either confirms that the SMS message was delivered to the SMSC 104 or

8-



[0048]As with message receipt, the error handling for message sending is preferably performed using
the mechanisms defined in TS 23.040 v6.3.0 (200403), with the IP-SM-GW 118 acting as a front end
for the LIE 122, although other error handling techniques may be used. [0049]The implementation of
new procedures in the I-WLAN LIE side is reduced, where only simple operations are performed to
confirm reception of the SMS data or to report a corrupt message for retransmission purposes.
[0050]Figure 5 is a flow diagram of a method 500 for sending a short message from a WL,AN HE 122
using SIP/IMS. The UE 122 registers with a SCSCF 502 according to the LMS registration procedure
(step 510). The regissratiom s iR TERitmisasMioreddapthetds SihRitRerehatdz t22sends a
capability report tofgpgthf-aSiMEéBW 118 (step 512). The HE capabilities include, for example, memory
size, terminal type, Screen size, and whether the HE supports session initiation protocol (SIP). The
EP-SM-GW 118 uli¥4@he UE'4expidniessge maeible Br/mnerhanding i oRsergasanSmsting the

IP-SM-GW 118 to mglpgmgghgmg&ﬁggm@deﬁéf% ﬂ@mmb%tﬁoﬁ@o&ubmis a
SMS message to the S-CSCF 50 ' SIP MESSAGE met 14). The S-CSCF 502
forwards the SIP I\?és%tge(é\éﬁra&gﬁé%c%n fHe @%ﬁ-@@fff%%@%ﬁﬁ%ﬁgﬁ%%%ﬁ%ﬂon (step
516). The LP-SM-e&Wrlishifidigatesthpietha s Pe-MESSAGE (SMS message) was received by sending

a SIP 202 Acceptgﬁdmﬁsage Qe e GERIZ(SleR BARk4lhe megsagrTaceiptdnfadnation is
forwarded by the S-CSCF 502 to the LIE 122 by a SIP 202 Accepted message (ste 5%?1% [0052]The
IP-SM-GW 118 exFEdeHh& SRfomiasiomne IRt iRE S RECSREF S %ﬁ%ﬁ%8 ¢ |

SMS-TWMSC 1069Mhg=stasdars: AR signatingdsiep-322)etFansadshiospoftheeSMSC 104 is
extracted either fr

from the SMS con(?rea}\)gﬁ he Shfmﬁlgcal%%wfg?&%ﬁg t%feaSI31 gh %déééaa%%ﬂ%é{}r% %g% %gf gtzegr

524). message from a WLAN UE 122 using SIP/IMS. The UE 122 registers with a 5-
CSCF 502 according io the IMS registration procedure (step 510). The
registration informatior is also stored in the HSS/HLR 108. The UE 122 sendsa

. capability report to the IP-SM-GW 118 (step 512). The UE capabilities include,

for example, memory size, terminal type, screen size, and whether the UE
supports session initiation protocol (SIP). The IP-SM-GW 118 uses the UE’s
capabilities to enable SMS ferminal proxy operation, allowing the IP-8M-GW 118
to handle all SMS control messages for the UE 122,
[0051] The UE 122 submits a SMS message to the 5-CSCF 502 using the
SIP MESSAGE method (step 514). The 8-CSCF 502 forwards the SIP MESSAGE
(SMS message} to the IP-SM-GW 118 based on filter information (step 516). The
IP-SM-GW 118 indicates that the STP MESSAGE (SMS message) was received by
sending a SIP 202 Accepted message to the S-CSCF 502 (step 518}, The message
reéeiptl information is forwarded by the S-CSCF 502 to the UE 122 by a SIP 202
Accepted message (step 520).
[0052] The IP-SM—GW 118 exiracts the SMS message from the SIP
MESSAGE and forwards it to the SMS.IWMSC 106 using standard MAFP
signaling (step 522). The address of the SMSC 104 is extracted either from the R-
URI of the SIP MESSAGE or from the SMS content. The SMS-IWMSC 106
forwards the SMS message fo the SMSC 104 (step 524).

8-



10053]The SMSC 104 sends a submit report to the SMS-TWMSC 106 (step 526). The submit report is
an acknowledgement that the SMS message was received by the SMSC 104. The SMS-IWMSC 106
sends the submit report to the IP-SM-GW 118 (step 528). The IF-SM-SW 118 sends the submit report
to the SCSCF 502 using the SIP MESSAGE method (step 530). The S-CSCF 502 forwards the SIP
MESSAGE (submit report) to the UE 122 (step 532). The UE 122 acknowledges receipt of the SIP
MESSAGE (submit report) by sending a 200 OK message to the S-CSCF 502 (step 534), which is
then forwarded to the IP-SIVIGW 118 (step 536). [0054]Although the features and elements of the
present inventiol#@5& describeelSHiielpicentsd suibodrapristithaPAEotaN 8bpRbINAHSH9S, each feature

or element can bggyseAloRg(vihan! ihe.othanisrluesaas %mmmmmgym@mbodiments)
or in various combinations with or with?ut oth%e&@% %3’5% ele the entlon
CLAIMS What iSeemritbe SM3C Alhehht g L8 a% ‘EEPEP %od
comprising:  IRIVEGNWISIRItieg mﬂ)dﬂﬂﬁyﬁrﬁmmdﬂ&@a&aﬁds@mvwﬂﬂm@a the capability
information indi %%S%‘@it 5@9@ sarvige 62Ny capabiliies of e VB, JReBE reeeiving a first

Session Inltlatlo rotocol message via the wireless network and one or more IP_Multimedia
Subsystem (IMSyaes $hoRErie %ﬂ%’iﬁ”ﬁ?e‘?@éﬁ@ dkREE L ShisierEsag@ SERice (SMS)

message; and 122 acknowledges receipt of the SIP MESSAGE (submit report) by sending a 200
OK message o the S-CSCF 502 (step 534), which is then forwarded to the [P-5M-
GW 118 {step 536).
[0054] Although the features and elements of the present invention are
described in the preferred embodiments in particular combinations, each feature
or element can be used alone (without the other features and elements of the
preferred embodiments) or in various combinations with or without other

features and elements of the present invention.
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the UE transmitting a second SIP message via the wireless network and the one or more IMS servers,
wherein the second SIP message is a SIP OK message, and the second SIP message is responsive

to the first SIP message. 2. The method of claim 1, wherein the one or more IMS servers include
an Internet Protocol Short Message Gateway (IP-SM-GW). 3. The method of claim 1, wherein the
one or more IMS servers include a Call State Control Function (CSCF). 4. The method of claim 1
wherein the capability information indicates that the UE is capable of receiving SMS using SIP. 5.
The method of claim 1, wherein the wireless netwrkss a Wireless Local Area Network (WLAN).
6.The method of claim 1, further comprising; the UE transmitting a third SIP message via the
wirelesshBRbdACIRETRE B¥e or more IMS servers, wherein the third SIP message includes a delivery
report related to the SMS message. 7. A user equipment (UE) comprising:
1. A method for use in a wuser equipment (UE), the method
comprising: '

the UE transmitting capability information via a wireless network,
wherein the capability information indicates short message service (SMS)
capabilities of the UE; ‘ ‘

the UE receiving a first Session Initiation Protocol (SIP) message via the
wireless network and one or more IP Multimedia Subsystem (IMS) servers,
wherein the first SIP message includes a Short Méssage Service (SMS) message;
and

the UE transmitting a second SIP message via the wireless network and
the one or more IMS servers, wherein

the second SIP message is a SIP OK message, and

the second SIP message is responsive to the first SIP message.

2. The method of claim 1, wherein the one or more IMS servers

include an Internet Protocol Short Message Gateway (IP-SM-GW). |

3. The method of claim 1, wherein the one or more IMS servers
include a Call State Control Function (CSCF).

4, The method of claim 1 wherein the capability information indicates

that the UE is capable of receiving SMS using SIP.

5. The method of claim '1, wherein the wireless network is a Wireless
Local Area Network (WLAN).
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a transmitter configured to transmit capability information via a wireless network, wherein the capability
information indicates short message service (SMS) capabilities of the UE; a receiver configured to
receive a first Session Initiation Protocol (SIP) message via the wireless network and one or more IP
Multimedia Subsystem (IMS) servers, wherein the first SIP message includes a Short Message
Service (SMS) message; wherein the transmitter is further configured to transmit a second SIP
message via the wireless network and the one or more IMS servers, wherein the second SIP message
is a SIPEOK nmEkssagetiand tieckecond BiPthressagepis sesgonsive to the first SIP message. 8.

The UE of claim 7 erein the one or,mor servers include an Internet Protocol Short Message
Cateway (PSR G A e R e LB A e o
State Contrab-unctiorI¥ESSEsvers, 19hEhed Elaf dlhind 7SVRereirs thgcdpabilify snfordwiienyindicates

e R SR 0 1Mo VR i T wheren e wirlss
transmitter is further configured to tr_ansmit a third SIR message vialthe wireless network and the one
(r)r]rergé);zéMS S‘?WerSAV\{Pseére@q@ﬁ)%'é%ts(lﬁé?%%Sn%g%'sqggges a delivery report related to the SMS
a transmitter configured to transmit capability information via a wireless
network, wherein the capability information indicates short message service
(SMS) capabilities of the UE,;
a receiver configured to receive a first Session Initiation Protocol (SIP)
message via. the wireless network and one or more IP Multimedia Subsystemm
(IMS) servers, wherein the first SIP message includes a Short Message Service
(SMS) message;
- wherein the transmitter is further configured to transmit a second SIP
message via the wireless network and the one or more IMS servers, wherein

the second SIP message is a SIP OK message, and

the second SIP message is responsive to the first SIP message.

8. The UE of claim 7, wherein the oné or more IMS sérvers include an

Internet Protocol Short Message Gateway (IP-SM-GW).

9, The UE of claim 7, wherein the one or more IMS servers include a
Call State Control Function (CSCF).

10. The UE of claim 7 wherein the capability information indicates that
the UE is capable of receivinig SMS using SIP.

11. ‘The UE of claim 7, wherein the wireless network is a Wireless Local

Area Network (WLAN).
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13. A method for use in a user equipment (UE), the method comprising: the UE transmitting
capability information via a wireless network, wherein the capability information indicates short
message service (SMS) capabilities of the UE; the UE transmitting a first Session Initiation
Protocol (SIP) message via the wireless network and one or more IP Multimedia Subsystem (IMS)
servers, wherein the first SIP message includes a Short Message Service (SMS) message; and

- the UE receiving a second SIP message via the one or more IMS servers and the wireless network,

wherein the secpnd St eseAggdsa B|Rvheeepiethmessageiang Refaecond pessaqs is
responsive to the first. SIP.message. .14, The method of claim 13, wherein the one or more IMS
serversHESERLA s eﬁIBrB%SEE?%‘f]mgs‘ggé? SR AR GRS one ?E.n?‘ﬂ%erﬁlggﬁod of

claim 13ewhekinthe enetbenibied MEPseivess jaciudenal €alkh el dzontegldrunelion (GoGhy. 16.
The method of claim 13, wherein the capability information indicates that the UE is capable of

receiving SR EEHESIP. 17. The method of claim 13, wherein the wireless network is a Wireless
Local Area Network (WLAN). '

13. A method for use in a user equipment (UE), the method
comprising:

the UE transmitting capability information via a wireless network,
wherein the capability information indicates short message service (SMS)
capabilities of the UE; o

| the UE transmitting a first Session Initiation Protocol (SIP} message via

the wireless network and one or more IP Multimedia Subsystem (IMS) servers,
wherein the first SIP message includes a Short Message Service (SMS) message;
and

the .UE receiving a second SIP message via the one or more IMS servers
and the wireless network, wherein

the second SIP message is a SIP Accepted message, and

the second SIP message is responsive to the first SIP message.

14.  The method of claim 13, wherein the one or more IMS servers

include an Internet Protocol Short Message Gateway (IP-SM-GW).

15, "The method of claim 13, wherein the one or more IMS servers

include a Call State Control Function (CSCF). -

16. The method of claim 13, wherein the capability information

indicates that the UE is capable of receiving SMS using SIP.

17. The method of claim 13, wherein the wireless network is a Wireless
Local Area Network (WLAN).
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18. The method of claim 13, further comprising: the UE receiving a third SIP message via the one
or more IMS servers and the wireless network, wherein the third SIP message includes a submit report
related to the SMS message. REPORTING TERMINAL CAPABILITIES FOR SUPPORTING SHORT
MESSAGE SERVICE Abstract A method for delivering a short message service (SMS) message to an
intenvorlcing wireless local area network user equipment (UE) (122) begins by registering the UE with
an Internet Protocol short message gateway (IF- SM-GW) (118) A capability report is sent from the
UE to the Pii- SMBGWTﬂEezﬁ%PﬂBH'%@B?HﬂQ@U%}Qﬁ@ & es,0f the UE. A SMS message is
transmitted from a short message service center (SMSC) (104) tot e [P-SM-GW. The capabilities of
the UE are evatbgtédfarteeiymsm-Gvired aﬁf’efﬁﬁﬁé%ﬁe‘tﬁ%riﬁh@ OEccan reseivd Me SMeeritessage,
and the S5 Messands delusilo el Bryiadbe Vs BIdbaUE hasdik sapadiiins: o

receive the SMS message. Fig. 2
report related to the SMS message.
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REPORTING TERMINAL CAPABILITIES FOR
SUPPORTING SHORT MESSAGE SERVICE

Abstract

A method for delivering a short message service (SMS) message to an interworking
wireless local area network user equipment (UE) (122) begins by registering the UE
with an Internet Protocol short message gateway (IP- SM-GW) (1 18). A capability
report is sent from the UE to the IP-SM-GW, the capability report including the
capabilities of the UE. A SMS message is transmitted from a short message service
center (SMSC) {104) to the IP-SM-GW. The capabilities of the UE are evaluated at
the IP-SM-GW to determine whether the UE can receive the SMS message, and the
SMS message is delivered to the UE via the IP-SM-GW if the UE has the capabilities

to receive the SMS message.

Fig. 2
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