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Method and system for transmitting a multimedia message to multiple
recipients. Field of the Invention The invention relates to message transfer
transmissions to a plurality of 5 recipients, and particularly but not
exclusively to multimedia message transfer between multimedia
messaging service relays/servers in different multimedia messaging
service environments. Background to the Invention 10 In 3GPP TS23.140
version 61.0 (or later), the MM4 interface and protocol set supports the
sending of messages that have multiple recipients from a multimedia
mess ServieedMmIS) ety /Eervet irnome httltimedia messagingiia
servicESERAEShrhenFaMSR etorandthierMIMS relay/server in a different
MMSE. In 3GPP TS23.140 version 6.1.0 there is defined a multimedia
service (MMS) 15 reference architecture, identifying reference points

R ' service network architecture (MMSNA). The
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Backueolneatothedgigieiohetween an MMS relay/server and an MMS user
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between the resp ective relay/servers that have mu e reC| |ents
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MMS reference architecture. Eight reference points are defined, and labelled MM1 to
MM8. The reference points represent the interfaces, respectively, between an MMS
user agent and an MMS relay/server; between an MMS relay and an MMS server:
between an MMS relay/server and an external (legacy) messaging system; between
an MMS relay server and another MMS relay server within another MMSE; between
an MMS relay/server and a home location register; between an MMS relay/server
and an MMS user database; between an MMS relay/server and an MMS VAS (value
added service) application; and between an MMS relay/server and a billing system.

The reference point between the MMS relay/server and another MMS
relay/server that is within another MMSE s labelled MM4.

3GPP TS23.140 version 6.1.0 defines the MM4 interface and a protocol set for
supporting the sending of messages between an MMS relay/server in a first MMSE
and an MMS relay/server in a second MMSE. The interface and protocol allows the
sending of messages between the respective MMS relay/servers that have multiple

recipients. Before 3GPP T823.140 version 6.1.0 it was possible to send messages
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with multiple recipients in the interface provided by the MM 1 reference
point, which is the low bandwidth air interface. However in the core
network, where the capacity has not usually been a problem, messages
have been transferred individually to each recipient. 5 In 3GPP TS23.140
version 6.1.0 messages are sent to multiple recipients in a
MM4_forward.REQ protocol data unit (pdu) message from an originator
MMS relay/server to a recipient MM relay/server. This message carries
a "message ID" information element, which uniquely identifies the
message and which is applicable to all recipients. The message includes
WM BLEer ldipfenaati tire amtd faecrptdtiraedisy 10ecante Réfr BRcRNgIRARRich is
- lonall est the recipient MMS relay/server
e G L Ertdca T HE sy has
NS SBHEHY RIS SraplsaBErE3pen A8 RitreenNIRISéorddndiREBIpdn each
regpsagge, which provides the status of the request. However if multiple

recip ressed in 15 the request message, the recipient MMS

g kic ARG bl e el
M@ép&m@rmé@a@e@tmmmmmw ibduimesssaye yrvhichriginateioMeI® the
réREASAIE, *%lfaG@&&&?@MM?WJ&%@?%Q‘%@Q& ton.ofa recipient. .

: (%tgusin a partial addressing failure is contained In the response nmessage.

{ A IPEE MOISRHEHRHS riderffies e shesaenmard el inrapticedle to
alire2ipatticlilae nitdssagesinoladenMidimeints ofidhedoye aHRanHS RAwigRaN
cIRRrgved MMS messaging interface between different MMS

environments. Summary of the Invention 25 In one aspect of the invention

there i85PH0iRGMYE Bk Bseruprpantimyienatic suagstithemeltiplent MMS
relRGIBILNES ROMPASINGIJ6 CRiViRG: SRLaaATR AATRESHRA iRtdMAiP!hen the
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a transmission status of the message to that recipient. The step o o
MRS Y 85FREEs al SRR MBS TRERTTE HeinRalihe message 1D, which is

unique to the message but not to any intended recipient. No indication of a recipient
causing a partial addressing failure is contained in the response message.

Itis an aim of the invention to provide an improved messaging interface. In
particular, it is an aim of embodiments of the invention to provide an improved MMS
messaging interface between different MMS environments.

Summary of the Invention

In one aspect of the invention there is provided a method of transmitting a
message to multiple recipients comprising: receiving a message addressed to
multiple recipients; determining an indication of a state of each recipient; and
transmitting an acknowledgement, the acknowledgment including at least one

message identifying at least one recipient and the associated state of said at least
one recipient.
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may include receiving a request to transmit the message to multiple

recipients. The request to transmit the message to multiple recipients

may be inherent in the receipt 5 of a message addressed to multiple

recipients. The request to transmit the message to multiple recipients

may be embedded in the receipt of a message addressed to multiple

recipients. The acknowledgement may include a plurality of messages

each identifying at least one recipieng, and each including one of a

corresponding plurality of states. The 10 acknowledgement may include

at least one message identifying a plurality of sets of recipients and a

correspersthteylematityeohsiatesa g achicatate b@iﬂ@q&sﬁﬁcmwh@ #&dsage
E Y, E8. gQr.more reci |ent state may
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MY AU LR S8R ih arifRSERT. tvﬁﬁagﬁmﬁéhﬁmﬁ@ﬁ@atéommlmttwstems The
réidiis UiokmangmitThe m&b@@bwwmnwm@w&@mﬂ%wmmwﬁ%ﬁ%Hé%e.pt

indicating an incomplete

t of K ledge t
o?% rﬁ\%gg%sq% %rggsencp %’V & ugt eet%cl;ggi eg{i“?ﬁg%tﬁétag’[ Bﬁ%smnélm%message

transmission, retransmlttlng RE Hd
QgaHtims n@pmﬂtadmm@@g@mémmemgec@m oft tearissngaNERFAGR to
mdﬁ,mgymgg@nlgast one recipient and a state of the 20 transmission to said

at least one recipient may identify a plurality of recipients, said state being
comn (B 25 H SRR TAE R Rah PH e Fietisaees, ahientiying a

legstrprisestipeste prof eeceivicigdinteonest tocsaaspoihdihg ﬂ\ﬁ%ﬁﬁ}g& §amB2The
aERASRASR QGRS ﬁﬂ'afé;(%] AosRALNg the, acknowledg E}/ V%n%‘t%gﬁg%{)gﬁats of

message originator. 25 The message originator may

r‘iﬁ'@'%’&ﬁrﬂﬁléo‘ij’éﬁﬁ?ﬂﬁ@”ﬂdﬂ%ﬁ‘m@@f t%ﬁWé maﬂbw@wmmg associated with a

setokinediselgemeaiiay mag\deethedne ssaue 9@&5}@&@5 with a delivery

statusrggrg hr Clpl nt. At least one mes be transmltted using
‘session mniﬂ%on% Bro o'((::g & Medh ?ﬁ@?f GrRsFiadeioremplete

UrANSBYEYIeN:3T Msadopaséyl é@@mtm@mﬁmmatmwmgmmathmﬂ 1ok the state
isttRmaBWing a multi- media message to multiple recipients comprising:

recei |na multi 4 media service element a request to
transﬁ? tﬁlgmg It?&'@?@ﬁ?pf@ﬁ@tﬁi)ac’f responsive to receipt of an

acknowledgement message indicating an incomplete transmission, retransmitting the
message to the at least one recipient identified in said acknowledgement message.

The at least one message identifying at least one recipient and a state of the
transmission to said at least one recipient may identify a plurality of recipients, said
state being common to all of said identified recipients.

The method may further comprise the step of receiving a request to transmit
the message from a message originator, and transmitting the acknowledgement to
the message originator.

The message originator 'may have a mailbox and the acknowledgement is
transmitted to the mailbox. The acknowledgement may provide the message
originator with a delivery status for each recipient.

At least one message may be transmitted using session initiation protocol. The
message may be a multi-media service message.

In a further aspect the invention provides a method of transmitting a multi-

media message to multiple recipients comprising: receiving at an originating multi-
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different multi-media service environment; transmitting the multi-media
message from the originating multi-media service element to a recipient
multi-media service element of the different multi-media service
environment, including an identity of the 5 recipients; determining the
status of each recipient at the recipient multi-media service element; and
transmitting an acknowledgement from the recipient multi- media service
element to the originating multi-medi& service element, the
acknowledgment including at least one message identifying at least one
recipient and a status of said recipient. 10 The multiple recipients of the
roiffer eatvine|tilemedios exyicatenviranmerth s mayseegubssingrs ebdbfints in a
V. vironment. The r uest o trapsmit the
dﬁgg@%{}t}g;ﬁne@t? c%(ég‘vc‘regtzéipél?e%lflasoql)rrlrl1 a?u’l gpesrrpt'tr?n ?Hme é{ “Dggpgessage from
t%@ff@ﬁﬁﬁ@aﬂwﬁywﬁ{ﬁ‘eﬁﬁ'@@c@@fmuegtr@@m@némnltheammgeetelement

oonm@rm@f@meefmm%mathgews@mmmﬁhmE%Hb’iu‘a%w'%emaﬁ%W“Sf“me
The 1 est to tra smlt the m? e to multiple recipients in a different

"R 't?‘?ﬁ;é es"é’r'\r/’feg QirSAMHE uFEREYSA Iﬁaé’?ré‘iﬁ%@f‘id@#&‘i‘f%ﬁ
Sﬁm%eggamttoamefCHnm?@geelplentﬂowladgdmrthémdlff&r@I‘irbc;lplent multi-

nfBHiH-raedideSeaMfR ANVIFONME n&r@ﬁ§ws|¥ﬁl{lon@&%c c%dgﬁq eenntt he

message indicating an incomplete” transmission status, the
AR TaRaRLRFlitg Rt 'ﬁﬂﬁhOH%m%Sﬁ%@%a@@ﬂfzmraHﬁﬁ% W?@ﬂﬁ@t and
amtHtiisné drdseniptenelement to a recipient multi-media service element of

the differerxw;reuwitl en;zégggghgg ig\vrylro#;rigﬂrentf m&tretra %sg%rgﬁ?srgggﬁg eent

identifying the reC| sociate e mcomp
Mg thR smmgm dBpeiffarpaimvdiniosdinagrprsriviconment. forward. RES

protoTak fatrsib ww@m&wwm@ma%&%é@ﬁ’ d dfarddtnuiti-
mgludln .an 25 mform tlonfﬁg,nent |?ent| at least one recipient, the

e LR T £ S TSGR L PABRERY, P gnessae to

STt h salgnv'essaﬁe appt
oirffoAmMmuA emnatrtfmayﬁbl@mlﬁglaamigrmmymﬁedmpmdhmai)Went The

r@@gémeosm%fﬁi@myén&&eéggeplerﬂkw,aé R%‘ékB!SHEé %%égmh%fum edia

ect the invention provides a network element inc ud|n means
Fé@&ﬁ/ﬁﬁ’d ’&%&E&Béﬂ&&@é%ﬁ%ﬁﬁdﬁ%@%é@.H@vﬁ@*m@aﬁ@%@ge to Oﬂe or
naetersnipigrgsan institdtioneo i staternfi easkdrecipians angrengans for

transﬁ‘é@%ﬁvnesto an acknowledgement message indicating an incomplete
transmission status, the method may include retransmitting the multi-media message
from the originating multi-media service element to a recipient multi-media service
element of the different multi-media service environment, the retransmitted message
identifying the recipients associated with the incomplete transmission status.

In a further aspect the invention may provide a MM4_forward. RES protocol
data unit message format in accordance with 3GPP TS23.140, including an
information element identifying at least one recipient, the status in said message
applying to said at least one recipient. The information element may identify a
plurality of recipients, the status in said message applying to the plurality of
recipients.

In a still further aspect the invention provides a network element including
means for receiving a message addressed to multiple recipients; means for

determining an indication of a state of each recipient; and means for transmitting an
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acknowledgement, the acknowledgment including at least one message
identifying at least one recipient and the associated state of said at least
one recipient. The means for transmitting an acknowledgement may be
adapted to transmit a plurality of messages identifying at least one
recipient, each of said plurality of 5 messages including one of a
corresponding plurality of states. In yet a further aspect the invention
provides a network element including® means for receiving a message
addressed to multiple recipients; means for forwarding such message
with an identity of said multiple recipients; and means for receiving an
2alhairtsdgesnbiberssagteiivrhatinigeaiderst ORaMERS ABR IGRIHKINGY iR at
aldeass s EsIRI LA e Asiatiled siale pleaid Lieastgne
recipient. The network element may further include means farent

re-forlVsrNS§rsuie trApesiitincideramkiey iedarmesipiemdasdepiatbth with it

eSHCONUSRISYE 0GR NBARUSIR T Gol R VBALR UL IRy of
i-megdia messaging system, an 15 originating

n%ﬁ%tglgr%% g@%{ﬁﬁég %?eeﬁéﬁ{'ﬁ%%?ﬁé? %9 AH??EX PLetatRfy a request to

transhitv&tnte8utfns epedtifile reciptiontpiovdddiferemtwarki-ehecbatseoliegng

n%@ﬂéomne%@ﬁﬂgngaﬂ%ﬁ%génﬂm%g&éh?ﬁHlUrﬁB%qi?e%ﬁﬁﬁ%geﬁ%%Ws for

the rri]%énati multi-medja service element to a recipient ti-rhedia

LRI RL SIS THE Wi PBE AR Ais Sailiele aRcpisniseAdngame for

service
reegiiyitgne mattinteuizigeméot Resslam entlinbiigdin gena it i SAgEMIRING ying

atEasiaivs RERAG{ KAGINE Ys ARMNPATR1OF stgf?.g’ iy r?enrecigiﬁetr\{o the

ackngwledgement from the recipient multi-media service elem

origindtfnd AR melsmetriay digthentneludecknesiedigmenfinghrding auch
messigeridentifysagehistentiéyipemnt lasstaprdeqpient 3Rk ASIAYSRHY Yo 4
recinienk Tflgﬁu ultimedia service elements may comprise multimedia ‘
service ré}ays,‘ 5 servers, or relaylservers. Brief Description of the
FigurEReTRESARMIEEH fyrthascpiiodideserisinabyutyretexanapsaghith system, an
ofiglRagnGeNtaItan caRCRBIPREYKERW|RGRG AN B0 Bt dIUsaleS ot 1o
the mter-worklng of different multimedia service environments;6
transmit "a 'message to multiple recipients in a different multi-media service
environment; and means for transmitting the multi-media message from the
originating multi-media service element to a recipient multi-media service element of
the different multi-media service environment; and the recipient multimedia service
element including means for determining the status of each recipient; and means for
transmitting an acknowledgement from the recipient multi-media service element to
the originating multi-media service element, the acknowledgment including at least
one message identifying at least one recipient and a status of said recipient.
The multimedia service elements may comprise multimedia service relays,

servers, or relay/servers.

Brief Description of the Fiqures

The invention is described herein by way of example with reference to the
accompanying drawings, in which:

Fig. 1 iliustrates the inter-working of different multimedia service environments;
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Fig. 2 illustrates a messaging flow in an embodiment of the invention
applied to the environment of Fig. 1; and Fig. 3 illustrates the method
steps associated with the message flow of Fig. 2. 5 Description of the
Preferred Embodiments The invention is described herein by way of
reference to particular example applications. The invention however is not
limited to such applications. In particular, the invention is described in an
exemplary implementation of the exéhange of multimedia service
messages between different multimedia service 10 environments.
Reference is made to Fig. 1, in which there is illustrated an overview of
the inter-dilHeiiefest avuee esHgingni onviti e diatselivieatarviromveartisn applied
to(MM&ﬁ)ma,%gﬁfyp%by; 3PP TS23.140 version 6.4.0. Referring to Fig. 1,
a first multimedia service (MMS) user agent (UA) A, denoted by reference

numérdl 1043 RIGH AR ISP RRSE MRFS b heanesseo eldnwtetifly: 2

reference numeral 106a, of a first MMSE service provider A, denoted by
DIElESNGERYBAALIN2A: Aserond MMS user agent B, denoted by

reference numer: , ected to a second MMS relay/server B,

denol6§ by sefierdscespibndareioby wey strdet M Batovice pravider

applidensied eralRitrpenbuaeras AQahnikaoR efithe HsrhLagents 104a and
104h is ccr)tpcng%te%get%tge .resIPe tive. M%S 20 relay/server via an interface
connediion toBa Sh oL éé%éeﬂ% NSRRI LRRSAERARNEN of the

exehapse afensitivedianerliosmesedgesrbetwemteifferaramintentatie 4diice
efrashAbile MMadrenanraisid 048 angd 1944, %R@%%@W&@&{@BH%%W

egsidi?% on a user equipment, a mobile station, or an external device that
O SRR SHAS RIS S BRI Tsen b s seicerssnirmRBtA MY S5 ras
defgenths BGPEONSREETAN vasipas.aian MMSE. Each of the MMS

relay, n IS, -Specifi twark entit ication
or eIfr%qé\rlﬁ%g?ofi?é?étgeér%gﬁg?;l%ggyﬁ%rg&efcg% GESR%Q@ ider.
denoterNKIS PEragEsBRRaT# dR4forS ArovssiRt irdiRIdd\D eeltitsanel e
dé‘ﬁM&_(ﬁjtbmfé@eﬁ@@@ﬂﬁx&ﬁe}waél@@fEé’t tNWHE)QQR/i_%QWt&ﬂg]é‘?%AF; I@és}qaégd by
roviges tempo a or ISl nt storage services 1o the .
SRl R e e S B e
ngeE Hinéscan s refesencaddvtiViBeeiapsandreiy demtedapes:iuithioe
ndhRrafereBCerar chig it g enULL MMvigsM %eﬁégedlbv}%%%%% Rlimeral

these reference points. The
102b. Each of the user agents 104a and 104b is connected to the respective MMS

relay/server via an interface connection 108a and 108b respectively. The first and
second MMS relay/servers 106a and 106b are interconnected via an interface 110.

Each of the MMS user agents 104a and 104b constitutes an application
residing on a user equipment, a mobile station, or an external device that performs
MMS-specific operations on a user's behalf. The MMS user agent is not considered
part of an MMSE. Each of the MMS relay/servers 106a and 106b is an MMS-specific
network entity/application or element that operates under the control of an MMS
service provider. Each MMS relay/server transfers messages, provides operations of
the MMS that are specific to or required by the mobile environment, and provides
temporary and/or persistent storage services to the MMS.

The MMS reference architecture, as defined by 3GPP TS23.140 version 6.4.0,

defines an MMS reference architecture and eight interfaces within the reference
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interfaces 108a and 108b between the MMS user agents and the MMS
relay/servers represent the reference point MM I, being the reference
point between the MMS user agent and the MMS relaylserver. The
reference point MML1 is used to submit 5 multimedia messages from a
MMS user agent to an MMS relay/server, to let the MMS user agent pull
multimedia messages from the MMS relay/server, to let the MMS
relay/server push information about mMultimedia messages to the MMS
user agent as part of a multimedia message notification, and to exchange
delivery ports between MMS relay/server and MMS user agents. 10 The
aliphéefztuee HED diedi&dn the MBI §i@1&y§86ﬂ@mwéﬂhfesesp%3&mee€@6mtée The

infNAERRMEELS FEPT685 B LRG iR aRRsY y%%%g feIgiRRse PO /n servers

between the MMS relay server and anothe y/server {ivat)

RSN AHR R IARAS E‘?”FhMWté?P&&*b?d@lfGé@bﬁy memr@aweepmmemm igser
agisecita trangias rm@,sag%rbe:weeéfémCeeﬁ@ﬁpmww\ﬂée@ k@yéésmers

r rkln S relay/servers sed on the sim
m@%%g\%\%e? S|oa oco ?fachﬁﬁﬂj @szg (ﬁj PYEERE5E RS Seer
MiiScerasrogestoehreulimsdirtesssepseiscim maénwsas/smmmumm@

MMSSSRGPSHARE BUSH AL S Bl RE RIS 45 dLADSIUtINGus er
ermed an orl inator, and an MMS relay/Server which is
S

Al rRstPE e SR ARLdRABRANGRADBEry ports
beweeesMEdisiogieery avfzamq &tV 8 nisby, @gemrsglnator MMS relay/server

route@ iMEHERCrHD Eealesh MEIRC LG RODIEThMIME LoIRY SERYEL
sM r(ﬁ Rath

ThIS request message contain ormation a

eMUMRMERTs rRIsSaRS t&?n'fétﬁffa%éﬂ%@@m mﬂ/vsfpém@m@ﬂmnmen the

Mrespolag wtheaaﬁs@aaﬁeenm%%@wmw AnaHAMBoiRR AR has
atlon en 25 field set in

. entrequest” i

m%lr?f %rwardg % rehrggga Qint kﬁ}g@éz%gsn%e s%%&erﬁf'&s/ﬂﬁ% Ith%y"ee” the
regRaFHprVing @hﬁﬂge@fqrm reerisservorkingreteeancbag ealmglpervers is
bd\ﬁédﬂoﬁ%wamm.m—aam%r@@ecﬁh%mﬁﬂonse message is an

(PO DUHE] B3V RERe FHER RO I R Osent.
refrgeitiesron athadbipatisn of the ultispaiise30aye ssngmissolisanssad
relHYI0EH BEVRIRRSLN MR RFBRINOI Q5 NE KBS AMSRRAMS IS PSS RAGY
re?ay/server which is receiving a message is termed a recipient or destination. After
successful discovery of a peer entity, an originator MMS relay/server routes a
multimedia request message to the recipient MMS relay/server. This request
message contains MMS control information and the multimedia message content.
The recipient MMS relay/server must respond with a response message if the
originating MMS relay/server has an “acknowledgement request” information element
field set in the MM4_forward REQ message. The response message provides, for
example, the status of the request. The request message is an MM4_forward.REQ
message, and the response message is an MM4_forward.RES message. These
messages are of protocol data units (PDUs) defined by 3GPP TS23.140.

The invention, in this embodiment, provides for an adaptation of the response
message, as discussed further hereinbelow. No adaptation of the request message

is necessary.
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In accordance with this embodiment of the invention, an additional
information element is included in the MM4_forward.RES message. This
information element is termed "recipients”. However the name of the
information element is not limiting. The information element includes a list
of recipients. If the MM4 forward.RES 5 message contains a collective
status indication in response to a MM4 forward.RES message, with
multiple recipients, the list of recipierﬁs contained in the
MM4_forward.RES message identifies the recipients to whom the
collective status applies. A MM4_forward.RES message includes a
requiseetaidanealwéhanig embodineasestatisveitienapplrsiimad istipiatits:
cléiRattigthiing messRofs Y8rlarI IREESMANQA RIEMRRIGIBASion element is

¢ MMél forwar .Rﬁ% rotocol data unit message, adapted in accordance
SR R S i ﬁf%’FfHB%\?éWt‘iBﬁ%ﬁ% WRERRtaD Blemantismaslismiting.
ThefoforatitionPriesesdarDiesesipticn oélenisnhtS QPR /B Mandatore: T he
[ t o] - Versi lay/Serve defined

e O e M e
mgsBRpBnYErarEliete serrianm4henishef fesipigatR eastainethisedion 1D
MW@'Um’@%ﬁﬂemﬁﬁ@aﬂévgéﬂiﬁéwwgﬁ/@K%Mﬁe'l\éDMI@fctri]ve I\S/};R/tlus

ward. r. e andator e Message ID of the MM
o R N Lo SERUITR, RAURE Koo
repierspféaits CAHaifppiiad tetadfrasiijsielstidarfithedNtiMiaforessaRES

containsiAGHARSVeIcsiains indieation irfb?@ép@.@@@stgr%twﬂaémq{td-RES
with multgikéiﬁ:(l}plents, this list identifies the recipients to whom the

mﬁ%s&ggs? é}ﬁ%o%arﬂﬁ?n‘%ig‘ﬂﬁm”ﬁ%qigahe invention, is illustrated

below in Table 1.

information Presence Description
element

3GPP MMS Mandatory |The MMS version of the recipient MMS

Version Relay/Server as defined by the present
document.

Message Type Mandatory |The type of message used on reference point
MM4: "“MM4 forward RES".

Transaction ID Mandatory |The identification of the MM4_forward.REQ/
MM4_forward.RES pair.

Message ID Mandatory |The Message ID of the MM which has been

forwarded within the corresponding

MM4 _forward. REQ

Recipients Conditional jList of recipients,

If the MM4_forward.RES contains a collective
status indication in response to a
MM4_forward. RES with multiple recipients,
this list identifies the recipients to whom the
Request Status value contained in this pdu

applies.
Request Status Mandatory |The status of the request to route forward the
- MM,
Request Status text |Optional Status text corresponding to the Request
Status ‘

Table 1
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Request Status Mandatory The status of the request to route forward the
MM. Request Status text Optional Status text corresponding to the
Request Status 15 Table 1 9 All of the information elements shown in
Table | are defined in 3GPP TS23.140 version 6.4.0, with the exception of
the new information element in accordance with this embodiment of the
invention, namely the "recipients” 5 information element. The other
information elements shown will be familiar to one skilled in the art, and
the function of such information elements are described in the
"description” column of Table 1. The "presence" column of Table |
identifies whether the presence of such information element is optional,

manokaateryh@rmtien@leéérﬁégmwﬂ%‘&é%@%ﬂ&%ﬁ&cg\ e%fﬁﬁe

"recigients" information element is 10 conditional. For exam |

Tfes SRR ftn il s S SrRiiveERAE GBI ksBleRatDMclude
atberdeecipienitsthintarmediorelsmeninivehpreapersetRineibisteffectively
- nt, Further. if the reguest status is the same for. all recipients, the
B B e e TR e P e
sidlispdv e it o badesatine cprbrniproatianeresienteatendageribed in the

"ReApeICss e PseTabl 15 THe pReEeN Qfighn £BIBSRINEHLEHS whether

invention to secure the reliabl? transfer of multimedia services between

e BTR e GR L SEdLrRIm E RqR R PRk MABLRIE PN TR e
to thésrrtesey i leblof Fig.reandcthef floey mopesssdiffigmatikRedamegt te

SHBitidn AN X AURRIEGH| | ' imedi CiSu i e
g FERAIR LR LB BB ERCCA S SHRE Binient s not

CSEY 2HIRULCIOBRITe MRFS Folay IRlormatiam Bls R DR GReRARRE ARG A
effeesealging watyiceraomienlleneVA4e6s) andshe thoarelry/sereeibRridthe
SRR S G AR DR
beth-gntas ties aimientdnioreationeteirnd reeipienesthelsdabellwdsanh, c, d, e.
As knpwderEiR@b; e RBgiMAERgMNS HPLAYGeRY Rk dHEaHAIRS 10 s ter

SET i PR U A AR P LS MR e
described with reference to the message flow of Fig. 2 and the flow process of Fig. 3.

Referring to Fig. 2, an example is shown in which a multimedia message is
transmitted by the MMS relay/server A 106a to the MMS relay/server B 106b. Thus
the MMS relay/server A 106a is the originating multimedia méssaging service
controller (MMSC), and the MMS relay/server B 106b is the destination or recipient
MMSC.

In a step 302, an MMS request is received on a line 202 at the originating
MMS relay/server 106a. in the example, the MMS is to be sent to five recipients,
labelled a, b, ¢, d, e. As known in the art, the originating MMS relay/server 106a
carries out a discovery process to identify the appropriate peer MMS relay/server. In
this way the destination or recipient MMS relay/server 106b is identified. In this
example, all five recipients are located for simplicity within the same MMSE 102b, i.e.
controlied by MMS relay/server 106b, however this may not necessarily be the case

in practical implementations. The originating MMS relay/server 106a receives the
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this way the destination or recipient MMS relay/server 106b is identified. In
this example, all five recipients are located for simplicity within the same
MMSE 102b, i.e. controlled by MMS relay/server 106b, however this may
not necessarily be the case 30 in practical implementations. The
originating MMS relay/server 106a receives the 10 MMS on the air
interface, which is denoted by the reference point MM1 in the MMS
reference architecture. As denoted b&pstep 304, the interface provided by
the MM4 reference point, denoted by reference numeral 204, is then used
by the originating MMS relay/server 5 106a to transmit an MMS request
MiEswatie @eimteddcss whivivia dioroladcoR EO netrdy SGRPE MBI 28 IMOMMS
refasirding thaddgnuty of the five recipients, to the destination MMS
relay/server 106b.According to 3GPP TS 23.140 version 6.1.0, the
requeS 48P YR LGB RO4gRIn dNeTiash Ripisied) e hadM4swfetenceneoint,

dénoéttibn rééaeﬂbedmeem'nzmpﬁegeelcus@b/t@wae gr;?lﬂdfaf@gﬁi@B Rfidlserver
1S-Man ary. As ISCUSSe | ove,t

O D s O el e A o MR oy

SRR SordAf RECHERG fegjidestityobthr) Bvatesiniedsatyetiartestinmciudes!s

reaay@'tw&riﬂ@@ﬂ.ﬁ%dﬁdﬂi@h&@w|Yé%!ﬁﬁ§%?§d?ﬁ‘@§ﬁ@%e%ﬁ%gﬂﬁdapy
3 c%%ﬁgw?&? trbne rg{e.CIplent %M rela}//server 106Db receives the MMS request
RIS SG D ATHRARD RIS (HRWpYer e ipeentian wieskiibed erein

01
amt@ﬁmatmwre‘mmow_s oblysnmviedgemeativingdaidyl As
JiERONES] RpSHRgEVANH. SRedlicaly A MM&MX%%E%%@ PRS0y rp

determine the re%l#est status code for each recipient before attempting to
MESRER 708 RPN Mo IRBid RS Credy kerrertmAssage akhamersage further
innledes sanyiheeddwmeitdratareyuinyobre i pRss tnicRkagavith the 20

recipj e recigien itself mine when if js.willing to
oo g W e SIS ol VR MBS Ioae Pt e 1o
Mbtaeeqyenéaasiaafierehaosioinating MMS felaxiservasdipfenenttie Mdbiient

infdfshod etmy/server additionally retrieves a user agent profile for each

recip}&ent..'l’.hist' ﬁsoide/noted by step 306. The user agent profiles are
retriéved RO ﬁ a éﬁggéeﬂe&e%% CLEHO R AMMA LRI RRRRE 95 and
sIBCRRIMYSPEN4Oforvaid iREQ Biu) masstepgeddthihe theceiyirgtiiSs code for

eSSBS IR RAHY BSorward the pdu to the recipients. This is known in
the art, and is necessary because of latency involved in communicating with the
recipients (e.g. the recipient may itself determine when it is willing to retrieve the
pdu). It should be noted that the recipients are user agents.

In order to determine the request status code for each recipient, the recipient
MMS relay/server additionaliy retrieves a user agent profile for each recipient. This is
also denoted by step 306. The user agent profiles are refrieved from a database
denoted as the reference point MM6 by 3GPP TS23.140 version 6.1.0.

In a step 308 the receiving MMS relay/server examines both the
MM4_forward. REQ pdu it has received and a user agent profile it retrieves from the
database. The user agent profile contains a description of the capabilities of the user
agent and possibly other user agent-specific data, e.g. whether the user agent is
barred. The receiving MMS relay/server then determines for each user agent (or

recipient) whether the actual message (whish is of the format MM1_retrieve.RES



MM4_forward.REQ pdu it has received and a user agent profile it retrieves
from the database. The user agent profile contains a description of the
capabilities of the user agent and possibly other user agent-specific data,
e.g. whether the user agent'is 30 barred. The receiving MMS relay/server
then determines for each user agent (or recipient) whether the actual
message (whish is of the format MML1 retrieve.RES Il generated from the
MM4_forward.REQ) can be forwardéH to the user agent in question.
Following such determination, a status code is determined for each
recipient as denoted by step 310. The possible request status codes
gefefintsd by 8 GRMIE 231440 RiSipra6. B Ofcawd rdetheitioeaeingserdlie Set
aduliishTPbl6AReloN: dMmenMFRaing Requesilauis ods,, Ok The
corresponding request and some or all of its contents were accgﬁfgd

r%ﬁ%ﬁ?%ﬁ’%?ﬁﬁb?@ﬁ@ﬂ@ciﬁed An unspecified error occurred during the
prieepssiblerreeneptistatos heOTEHEABN Jenuest EEOAPOLYSs: 99 and
hEEESRSN in ées%ygi{ was r%'% t% L v&ienied due to failure of
H t . .

authentication or authorisation of the originating MMS Relay/Server.
Error-message- An inconsistency with the message format-corrupt format
was detecCtedyMagis e cprresponding TegkESFgs parsed:
Error-sendifirelhgtatwere no MMS address (From:, To:, address Cc:.,
Boo:) injits propet&érmat pr none of unresolved the addresses bejong to
the recipiornt MMS Rela /SefieatorlaspomaarprRaRre En S ehH Gpad IS

obsolete all of its contents were accepted without
errors.

An unspecified error occurred during the
processing or reception of the
corresponding request.

Error-unspecified

Error-service-
denied

The corresponding request was rejected
due to failure of authentication or
authorisation of the originating MMS
Relay/Server.

Error-message-
format-corrupt

An inconsistency with the message
format was detected when the
corresponding request was parsed.

Error-sending-
address-
unresolved

There were no MMS address (From:, To:,

Cc:, Bec:) in its proper format or none of
the addresses belong to the recipient
MMS Relay/Server.

Error-message-

This status code is obsolete

not-found
Error-network- The recipient MMS Relay/Server was not
problem able to accept the corresponding request

due to capacity overioad.

Error-content-
not-accepted

The MM content was not accepted due to
size, media type, copyrights or some
other reason.

Error- . The recipient MMS Relay/Server does not
unsupported- support the corresponding request
message abstract message.

Table 2
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not-found Error-network- The recipient MMS Relay/Server was not
problem able to accept the corresponding request due to capacity
overload. Error-content- The MM content was not accepted due to
not-accepted size, media type, copyrights or some other reason. Error-
The recipient MMS Relay/Server does not unsupported- support the
corresponding request message abstract message. Table 2 12 Not all of
the status codes are possible as a rdsult of the examination of step 308.
Those status codes that may possibly be determined for each recipient in
accordance with embodiments of the invention are discussed further
hétetedter! stk stdessacndessiticates thatlthe messagmaasnle step 308.

RSl erRdd e e fReiPieR p%sas%b'n? ey @JI&MRQ&EJ& adaptation RF{,‘J%”QS@ OY.e

the recipient MMS relay/server The "Error-sending-a dress unresoive

ngb?ﬂ?%'d@m&ﬁzféfe’s'ﬂ’{ﬁf‘ﬂ?@ peerissesseedipiant aseafigent) is not a
subeciibesetbesae mei&bMMﬁaEQh@ymg%J B&n be delivered to the recipient

"Erro e a d" st us c |nd|cates t articular
a?eélpﬁge%?@(‘u@%&en 5 una e t%"ggce tt{he '%BW{SHE%S‘M&%%@% 10

Thee ERGAraiitii-prorts murerokast ddatvdicatesithiathe tretitie patiSr
rer@wtsmyeragmy ahlette mbm%m@eéasewm wr&%@&@eﬁo a

Gty overI?ad This status could conceivably be givenon a per

remﬁle TS8P SYER BEERPRL B HAdS 'F@I‘&W@é&r‘éﬁsﬁﬁzﬁ?ﬁmﬁi}%&%ﬂem
(Uberigenthés meadin dorencepbtreafomeeipigtihe allysagdor a single message

riR SR fale R cRAPAANbCSe LIRSS e deRRIes e

actually applications (instead of han that are tempor

R SEIA B A I ABREPY € BRESeoRdagicesent Bl 2 aﬁ@m@t
ovBadtHtD Tl Wm@abowecancéwwlm MMM@@\@édr&E&HﬁMﬁ ALRH Y sis
fr&ﬂqh@%msl 64 In IVId ents t(use |t%%%ﬂg|s and thus are no¥

evant to the |men¥ & Mvention JEHReymboer o
recipients allowed for a smgle message This status could also conceivably occurr if

some of the recipients are actually applications (instead of handsets) that are
temporarily overloaded or unavailable.

The other codes listed in Table 2 and not mentioned hereinabove apply to the
MM4_forward. REQ pdu as an entity, and not to the individual recipients (user
agents), and thus are not relevant to the embodiments of the invention. However new
status codes may be introduced in revised versions of 3GPP TS 23.140 and some of
them may be recipient specific.

After the status determination step, in a step 312 the message may be
forwarded by the recipient MMS refay/server to those recipients to which
transmission is possible in accordance with standardised techniques .

The destination or recipient MMS relay/server 106b processes the
transmission of the MMS message to each of the recipients a, b, ¢, d, e individually.
This is represented graphically in Fig. 2. by the respective signals 206a to 206e.
These signals 206a to 206e illustrate processing of the MMSs individually in the
recipient MMS relay/server 106b. However, as shown in Figure 2 the messages are

not necessarily successfully delivered to all recipients.
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20 status codes may be introduced in revised versions of 3GPP TS
23.140 and some of them may be recipient specific. After the status
determination step, in a step 312 the message may be forwarded by the
recipient MMS relay/server to those recipients to which transmission is
possible in accordance with standardised techniques. 25 The destination
or recipient MMS relay/server 106b processes the transmission of the
MMS message to each of the recipiéiits a, b, ¢, d, e individually. This is
represented graphically in Fig. 2. by the respective signals 206a to 206e.
These signals 206a to 206e illustrate processing of the MMSs individually
in the: smeimians NS elawseRrmiofibn BONEYEMasshowa IRIMHRIG.:
" et(ge.l nessages r%raeni%o nﬂEt) nec%?sarl%/ suctcessfully delivered to all _
reRipients ST TARSIIDE AR TS SR dARGIR Brettsd Redaxapsian
degxhetintivithead ng cipaatatidn adberdessegeitr andetittenioe thetateddge
P60 B 1He Al TR IBMEDB: IRSS XK LI0Re I ARYARRIGIENIAING, wi

messages transmitted on the interface provided by the reference
SRRARR s BAYIECRICAS R e RteTRSE fie Yidreioiha™s tsiefpisncampint, and
thmodifitatiohsriy tbe mtaagespiavidedupy, the MM1 reference point, and

the | f in.the future. It should be noted that
stop B o K S TR e A ar ok pe
aftethectibiseldhe stininiisete setpimined @nditoe cusriioofustepc3astap

3 Faghrags Resadart e pslharerinel0 After the determination of the status
code,for each recipient in siep 310, in step 314 the recipient MMS
relay'?‘é%ﬁgre éj r%%b '%S%ngi%%ﬁ aﬂfsa%%‘g?é%rn?:%%ﬁﬁc' BITRY LERdd b ddes

stgFhdd4htb el estipnid MbiSrealpyieateNiB vpatiisenoipiditin aobatestaewith

sl S CAReS I VRNIRL S EGIRIGIN S, TRSSERINARES, %ﬂ%%w&”logb

rouped according to particular categories. Thus, for example, eac

CqmdRT WAlLA I RRLAMDRIQUISIBigE!Es JromifRIPiaREtRe Ben all
gr?ét:me&fmeoraisge@memml yteajenes 16 Hine Tézﬁk@aim @ééﬁ&%@ﬁ%&%ﬁh

ver 106 smi i owledgement messages back to
ndS AR SRR RN ﬂ%@ﬁéﬁé&%&é&

e originating e number of acknowledgement

mesdagerpitesresirenentes thesim¥isr tetdsstnatistatn sestnienidéMied
reRfyReMBrageRiRieshits multiple acknowledgement messages back to the
originating MMS relay/server, the number of acknowledgement messages
corresponding to the number of types of status code identified as being associated
with the individual recipients. Thus if all recipients have an "Ok” status code, for
example, a single acknowledgement may be transmitted back to the originating MMS
relay/server 106a.

in the example described, a first acknowledgement message is transmitted

back as signal 210, identifying the recipients a and d, and indicating the status to be
"ok". A second acknowledgement message is transmitted back, as signal 212,
identifying the recipients b and e, and identifying the transmission status to be a
transient fault. A third acknowledgement message is transmitted as signal 214,
identifying recipient ¢, and indicating that an invalid address was provided. Each of
the acknowledgement messageé is transmitted as an MM4_forward.RES pdu

message on the interface provided by the MM4 reference point.
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20 with the individual recipients. Thus if all recipients have an "Ok" status
code, for example, a single acknowledgement may be transmitted back to
the originating MMS relay/server 106a. In the example described, a first
‘acknowledgement message is transmitted back as signal 210, identifying
the recipients a and d, and indicating the status to be 25 "ok". A second
acknowledgement message is transmitted back, as signal 212, identifying
the recipients b and e, and identifyinéfthe transmission status to be a
transient fault. A third acknowledgement message is transmitted as signal
214, identifying recipient ¢, and indicating that an invalid address was

providibe ré&=it of thkecavknsagedge thentrigiestag S tangaHedias@bied
bl d9Bvard.RES pdu 30 message on the interface provided by the MM4
reference point. 14 The receipt of these messages by the originating MMS

relay ¥roE0iRABRMMP mjaspreas! Ofe iBsRARRY e Satermyinasraoy
futfea aittistep %%MWéﬁdﬁmﬁmwycﬁﬁﬁb%ﬁéﬁ%ﬁ%C?@% ) {ﬁcexved
ed nt mess ceived 5 from the
fréﬁﬁ%ﬁtﬁ!&%} @tgs; s‘?%rvy e or?g?ﬁ'gtnr?g It)?y Tﬁ@yéﬁ%‘?rtﬂﬁjé analyses
mﬁa@gb@om@géra@ktrmﬁe@@eﬁe?mmwmmmaaxampmwmwmant
n@@gagmﬁ@tga@semamsﬁm@mt%étméqes.{feaéﬁm%suwe&gv%hg

a trans eM It or error, the originating MMS relay/server 106a prefer

oygLiatag MYRcravisen 8%89&%6%3%%@%}3@ MM%@SBW@.G@WW
MIME retipieertea 8o atedtiyitiy tihe teaimsians fasiciadelaring tedabie duit.

REROVRy 12 e 88\ aNin T ERLRENFING: a%grrersg'et# eso e Sf}r?rtg S £ade,

it is fufile to attempt retransm|SS|on In the case o rror conte -not-
Sté‘&%ﬁ?éav 'étaﬁ‘ug’%691é‘f‘ﬂ’?@b&%fﬁﬁmﬁwmmam\%rameﬁfrgeﬁmtﬁnt not-
aceHHal Adapiediy) ﬂ@edﬂwm@tm@e\ms pelieygosHantHia CoBMRbMAIA I OMA

figation which defines th that all
G e Tl e b e e
Spgaificatian wﬁwbﬂﬁ@mﬁ)ﬁkemme etatastschdball rsenagenisssbouidayeort

a@&tﬂ@rﬁ’%mﬂh@ﬂ‘aﬂgx‘f@g@ﬁt%'% RHSE B alG - NURIYAL. %%l@#@%’@lus
ing typically a confi urable attribute of the originating MMS
i ARy A AR CrGiA 1T 1e5% AR AT pulebited

intertag (tresstimertienbeing typically a configurable attribute of the originating MMS
relay/server)

in the example shown in Figuré 2, a signal 216 is transmitted to the destination
MMS relay/server 106b, identifying recipients b and e.

Referring to the flow chart of Figure 3, after analysing the acknowledgements
received from the recipient MMS relay/server, the originating MMS relay/server
determines in a step 322 if any retransmission is appropriate. If not, the activity on
the MM4 reference point interface ends in step 324. If retransmissions are
appropriate, then in step 326 the originating MMS relay/server creates and sends a
new MMS request message for the recipients associated with the retransmission to
the recipient MMS relay/server. Steps 306 to 320 are then repeated.

The destination MMS relay/server 106b again processes the transmission of
the message to each of the recipients b and e. This is represented graphically in
Figure 2 by the signals 218b and 218e.
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20 MMS relay/server 106b, identifying recipients b and e. Referring to the
flow chart of Figure 3, after analysing the acknowledgements received
from the recipient MMS relay/server, the originating MMS relay/server
determines in a step 322 if any retransmission is appropriate. If not, the
activity on the MM4 reference point interface ends in step 324. If
retransmissions are 25 appropriate, then in step 326 the originating MMS
relay/server creates and sends a nelw MMS request message for the
recipients associated with the retransmission to the recipient MMS
relay/server. Steps 306 to 320 are then repeated. The destination MMS
relay/Sertres teGisiagdire pkatestes thddramnsynissien Wsthe: MesHaE/A0 0K
(o]l e-This.i resented.graphically jn =0 Figure
O e onaladthe o AT A R D N e
sialy<éRrernthdt aefefviitricinemiedsemeanicogs feae asigieomied insignal
zg:his i&d%&dﬂ@rk@@bmﬁé% wm@eetw'éﬁimg@fw?ieémgi&%@gég jents b
e. A further acknowledgement message as denoted by signa is
a?égtur%‘ﬁj"t]g ' %egﬁgé?nséﬁlrlugs ?ﬂl&‘ls (r%lay/server 10ea which identifies
reciplepfiowd bandteddhaltindioddddSisgsteatmsduitbetliok hérsleaistd bamoied

s&nakdR R IMYS SYSIEBRIGHIRGIR RRifoRXSS ﬂw%r&}ﬁn\aﬁﬁm user

elivery repart concept which is controlled by the orﬁlgatmg user
a%‘é{&n?'yﬂfﬁ%'ﬁam&mgﬁ NP8 RSN LER RS TG R MNP Anomen i 88Hyna
rejelitvetychépdeivdriahtisthe lii® dder tieMMBuseuagRRRARNIRTY of the
VAMSCRRRIM IS NGRS I05cMIME uLUS MU delivery cpot fedtye does
not use the acknowlédgement mechanism dsescrl e a%ovegand IS
MSGHE0E ThdeseapedARAEAVE itiSHISIYe ke 850 PsrRiditdsvgstieribd ovetyeve
prinaples uéaﬁtqu@&wv@qmuei@%mk@m%fwd zm{@éit@?\ /5683398 rovide
originator wi statys indication.(acknowledgement) of a message
Qe SR P S T e
aﬁ@m@ﬁﬁ@me'@h@m@hﬁmmg MMS, requires some adaptation in order to
deal WitV eslhgREmiSS IRRSA ARSSAR @{h@ekvéﬂ%hq%ﬁmé?f}&mes

However retransmission of messages after a transient failure is a typical

SAEMH AR BINAN & QL AR VB A0 ERISRINah BtRSS aREP feidadiyidyal
resipipo. tHewelescréden snissitioofists stefesraiiee avhichiereipiertsiobaypical

f&%&?%@&%@@ﬂé’rs The only additional functionality needed to support the
described invention is to determine which recipients of a MM4_forward REQ pdu
have a transient failure associated with them, and to retransmit only to this set of
recipients.

The invention advantageously allows for the originating MMS relay/server to
identify the specific recipients to which a message is delivered or not delivered. As
the originating MMS controller is responsible for billing a user who sent a message, it
is advantageous for the originating MMS controller to know the status of a transmitted
message, and to have control in respect of making a decision as to whether
messages should be resent to failed recipients.

The invention has been described in the context of an MMS environment,
However the invention is not limited to such an environment, and may be more
generally applicable. The invention applies to any architecture or network in which a

message is sent addressed to a plurality of recipients, and in which an
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20 have a transient failure associated with them, and to retransmit only to
this set of recipients. The invention advantageously allows for the
originating MMS relay/server to identify the specific recipients to which a
message is delivered or not delivered. As the originating MMS controller
is responsible for billing a user who sent a message, it 25 is advantageous
for the originating MMS controller to know the status of a transmitted
message, and to have control in respéct of making a decision as to
whether messages should be resent to failed recipients. The invention
has been described in the context of an MMS environment. However the

atveniiafyismeot limited tetsuly amieRvOIma bt AdIHAY SesNerRaBients

nerally applica ntlon Iles to any architecture or network
a%’a St wa a?%ges?'sage%e |spser§ é%l%sse ess?ﬁ?){c@ 521 F&El B'%'r“ﬁs and in

Whlcﬂﬁéhelﬁxa@(ﬁ@wré@gie%%ﬁtemaydm%tmm atibicth idspifiesiad deagts

Ny OkEHER rtﬁ@'@l?d“%tnﬁ@%ﬁ@t@fé?@é%?'W%%%@l Hyeyiahiiteor

messa e to that recipient. In the above-described MMS embodiment, a
IWPaW??%ST QBB HiREeyR LGRS LRy HiRhgiRivy Jdas and
asetayjdsatverimente sponinydadedl Galkyofibstatuscadesaiieveengan to

nﬁlﬁﬁ{tgéqxg W%ﬁégé @N%Q@r‘g‘a 8%%88%%%% l'gél lea\l/er one
may

reC|p|ents rovid e For examp le, as an alternative s |U 1on 1o

FOPRON B &S (ﬁjﬁt WM deaugd ﬁ&%w&wéﬂeﬁéﬂ%bm ayisianiifsseveral
stelaylorBLerarng sé@amewdp@am@r&m@wwnéﬁfwr@b&ﬁ&ﬂdg

mes m den veral st us co ndas e recipient
mdjﬁ)r{rsnragt?g‘n eﬁymen %Q{’rng\}\é? ﬁls Loy aﬁ) ﬁ”‘]’ﬁ“ﬁpﬁ??tﬁber ?ﬁﬁ%gﬂ%ﬁt
(evigts bengassipients is ﬁbmmmefmm&%&uw@sagermsmmﬂsmme wisiie

stheMMbIPrREiRBESRRS388 ragiBAt Nk Hatusol mﬁnﬁé’mﬁﬁ‘é‘mber
in the Iléﬁlﬁﬁ“e to the recipient with the same number in the

CUTFESH HiSPRSRISDE IRREGGPrSAEH 1eaRbatdanayCrRag Pankwasd
ctrapktility mobieatifilitgherobleay. reupthesibite togyrdédp dssibbleddgxosigenot

[ t ! for
D g Bl R R 88 o
t%’iﬁmﬂﬁ Eﬁﬁd@%tems the message delivery or the determination of

whethesdnrssagmoapaberdgliteiecie alkssaiieineaiake adeiaivation of
w@&ﬂé}mn%ssage can be delivered to all recipients can take a relatively long time
due to some reasons in the network or on recipients’ side (e.g. network problems,
terminal out of coverage, recipient’s mailbox is full). In such case a partial response
can be sent with the corresponding status indication to those recipients to whom the
message delivery succeeded or an error occurred immediately. A final response for
the rest of the recipients can be sent later when the final status of each individual
delivery is known. Further, in some communication systems acknowledgement
message(s) with status indications might be delivered, not only between core network
elements, but also to the actual end user which originated the message to the
multiple recipients. In particular, if the originating terminal is a mobile device, itis
more efficient to transfer only one collective acknowledgement over the low
bandwidth air interface. The acknowledgement message can be shown to a user as a

normal received message or alternatively it can be used as a delivery report to
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due to some reasons in the network or on recipients' side (e.g. network
problems, 20 terminal out of coverage, recipient's mailbox is full). In such
case a partial response can be sent with the corresponding status
indication to those recipients to whom the message delivery succeeded
or an error occurred immediately. A final response for the rest of the
recipients can be sent later when the final status of each individual
delivery is known. Further, in some communication systems
acknowledgement 25 message(s) with status indications might be
delivered, not only between core network elements, but also to the actual

p@Wﬂe‘%eué@hm%cg'%ﬁgqqﬁagtm?éﬁﬁ%es%f%ﬁﬁ%m TREIR W%hé tatus of

articular, if the originating terminal is a mabile dewce it is efficient

t %Q%Hgfér”%ﬁ?%ée&?l RIPSERRYHA SRR over the low bandwidth
air inteftatber Ekanaimoplkedgeationt cme@s@gamnhbﬁ BlapMsENEMSANASis
rARDBAEIRLISERG MERRRas Qaltulvely aan fe el %Segsggg\\éery

report to 17 provide a user with a st |cat| the sent mes

(1H4Y- |rﬂaéé\%@&ﬁé@%ﬁjﬁw%@@r&Wy%é%‘éﬂntmﬁ@@ngloep@ngséaekélorce
wﬂﬁ.&lwﬁlﬁi@ ) Pefatiten exaianie BTPExpRR@timeighateshiiie affhe
ep%g\s/ggltgog grln&gse %grr‘ltt rxt of s?nssmn |n|t|até) ;roto%ol (SIP)
rﬁessaglng SPStAnt gnessagln MRS HEr R @rﬁﬂ%&ﬁ%%%rlghe
mMesaae IE eI iteameittethgindoragiTtetk Fatdbe give fethong) oblaimdrom the
s&Q&ales RIRIRXBIACRR SAREROL 1AL LXAMAIR Ofid éu’pm&&%mﬁssa@le

is a request sent from a_single user to, for example, a server. The

inYRAtion s sprsih e RRIRARY ¥ SATEUIRsRE s agam ssgh Ao A AlHERi LR
usirerfagetire meackniwiadyunadity obisthe tuserseeacaidarae wathibe

SEQ’QQP!’R l’&fum%()l& %é}ﬂ\ %tgegsacga?gs%? ﬁ %%gvggei TgQS?Tﬁ tSlOﬂ for

messages sent to the sers may return an nowledgement
e?ﬁ@é@&@@&é%{é ééﬁ/é\%wmﬁ.go\ﬁay%é %@Hﬁeﬁnﬁ‘@'%tfﬂﬁﬁment from

oEgIGIAY SiSater Hialds st BIRESREM u@r\&émﬁﬁmu@ﬂhe&am%%%%
users. It is % OSS|bIe derl ea sw?t S mﬁ? n for aé" cipient from
Kl Gl

response. an ROSIDE ﬁéﬁ%r fsohing

er sign OI‘ errorm ag S Pe%elv
d%la@éwf@rﬁaatégpmﬁé eatyldrietisoraneved from aflerreecartaladinfeom the

user; .ﬁ;@mm«m&@lIM@MQ@&h@%@%@@&% BEREHLE, WekNMEN

after a certain time. The invention has been described in the contex
e@%pﬁ%rﬁﬁﬁ%erc'ﬂ%ﬂbﬁm|fﬂ'?g°%3§3¥ﬁBf@”a@%e?f‘ﬁﬁ&ﬂ?"ﬁmﬁé‘%ﬁﬁ?éﬂwﬁan

ehivtBreanircommauntieatebmnt&niMS understood by one skilled in the art that the
invention is not limited to such an environment, and may have more broadly
applicable use. The scope of the invention is defined by the appended claims.
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environment communication. It will be understood by one skilled in the art

that the 20 invention is not limited to such an environment, and may have LLOYD WISE
more broadly applicable use. The scope of the invention is defined by the

appended claims. 25 30 LLOYD VVISE. |k CLAIMS: 1A r_n_ethod

comprising: receiving a message addres$&d to multiple recipients; 5

determining an indication of a state of each recipient before attempting to

fm'e message to the respective recipient; and transmitting an

acknowledgement, the acknowledgment comprising at least one

ssage ide igi at least one recipient and the_ a_lssociate_d_state of
gﬁd at 1659 qh 41(—:(9‘@8?85'?.”1@'2. A method comprising: receiving a

messagesadiriegsadiesnadiiplel drRaipisNts SelpfENEE A8Rdication of a
state of aﬁgh recipient Wrcljere'tn said determining comprises determining

whether f%gg}%@’}gﬁ st ahRERe %f&??&&ﬁi@ﬁ?hﬁﬁf@e‘ attempting to
tmmiﬂmammdedgemﬂemﬁéwammgman; t1h5 comprls_lrtlgdat
least on e identifying gt least one recipient and the associated
state of Eréﬁ m& ThEFEY éﬁ??g?'ﬁerr??e SPCERMMS A Merb kargRaising at
niegstgeeatitresagd idemiifyiplp atdeipitise detipiaining atHedisaben®idstate of
e %fti?&% rc?%o#igg}%vgn,?rein said 20 determining comprises examining

ile data of sa

user pro recipients; and transmitting an ackno_wl_edgement,
the acknowledgment comprising at least one message identifying at least

Bmethad aog B TR0 i Gshees Addieataddr multple
ingrintests; wetermision sraindicdtibe nfesstate of dwshaeigisiehbwherein said
R RGN A RIS R IR SR O reEeVIng. mitted to
each recipient; and transmitting an acknowledgement, the acknowledgment
comprising at least one message identifying at least one recipient and the

associated state of said at least one recipient.

3, A method comprising: receiving a message addressed to multiple
recipients; determining an indication of a state of each recipient, wherein said
determining comprises examining user profile data of said recipients; and
transmitting an acknowledgement, the acknowledgment comprising at least one

message identifying at least one recipient and the associated state of said at
least one recipient.

4, A method according to claim 1 wherein the state of each recipient
indicates a transmission status of the message to that recipient.

5. A method according to any preceding claim wherein the step of receiving
a message addressed to multiple recipients comprises receiving a request to
transmit the message to multiple recipients.
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a message addressed to multiple recipients comprises receiving a request

to 30 transmit the message to multiple recipients. LLOYD WISE 19 6. A LLOYD WISE

method according to any preceding claim wherein the acknowledgement
comprises a plurality of messages each identifying at least one recipient,
and each including one of a correspondif§ plurality of states. 5 7. A

n%)ethod ccor%ingt to anléggceding claim wherein the acknowledgement
cOmprissBFER5 3 13 @TRRRGRA NS milaiamty e ritsthe recipients

andkmonieeipandinplusiice O bsiaesiGasTHAeHB I8 AaFSREAIRG VY B least
aosneé ?éé?%)r%gnts' 0 8, A method according to clalm_7_where|n each Set
contains one orn r@a?gcﬁﬂ%ﬁﬁn@.oﬂ%fgtﬁﬁgm R chtrfes.
claim wherein the state indicates one of: an invalid recipient address; an
ontent of 15 the message not accepted. 10.

ingomplete transmission;,.or ]

Ar?c metho%%&%ﬁp g Ecilélrl]l%(i? R BFSHIPISS g Me¥hEHREINENS receipt of
aammmm'emﬂrmmmahwaatim@m@mpglmggmﬁgﬁg?gﬂmﬁﬂty of sets
r | e to the at least one reciplent identified In sal
g e SN b BT St Sayroheiading
ckifnGidtecbimitihe selcafstamipiemisssage identifying at least one recipient

and a state of the transmission to said at least one recipient identifies a
plurality of recipients, said state being 25 common to all of said identified
r&eipienfs mothadrathou g toditaano7any ensicesting slairdnries one or more
CRIRRiSHIg receiving a request to transmit the message from a message
originator, and transmitting the acknowledgement to the message

originator. 30 13. A method according to claim 12 in which the message

ogiginat( fagi,Jnal - ement ig transmitted to the .
matbox L SR S[%?ﬁlﬁﬁ%%?%%%‘@!ﬁﬁ Claim Wherein the state indicates
one of: an invalid recipient address; an incomplete transmission; or content of

the message not accepted.

10. A method according to claim 7 further comprising, responsive to receipt
of an acknowledgement message indicating an incomplete transmission,
retransmitting the message to the at least one recipient identified in said
acknowledgement message.

11. A method according to any preceding claim, wherein the at least one
message identifying at least one recipient and a state of the transmission to
said at least one recipient identifies a plurality of recipients, said state being

common to all of said identified recipients.

12. A method according to any preceding claim further comprising receiving
a request to transmit the message from a message originator, and transmitting

the acknowledgement to the message originator.

13. A method according to claim 12 in which the message originator has a

mailbox and the acknowledgement is transmitted to the mailbox.
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20 14. A method according to claim 12 wherein the acknowledgement
provides the message originator with a delivery status for a plurality of
recipient. 5 15. A method according to any preceding claim in which at
least one message is transmitted using session initiation protocol. 16. A
method according to any preceding clairi%in which the message is a
multi-media service message. 10 17. A method according to any one of
the preceding claims, wherein the determining an indication of a state of

eddh reoﬁkmwﬁhbe!fam;attﬁﬁ@t@@@rﬁqmmﬁ\mﬁs%&ﬂmeﬂéﬁ%nt provides

d& rmining an indica 8|ﬁlono ast o each reC|p|ent before attempting to
pu§1 NSRS NSt et adelerys fatys isp bl abiesinieBart

of a message notification. 18. A method according to any one of the

edi ngwgs wherejn s id acknowledgement is transmitted in a
reggons%grnﬁlessa%g?n?E}S'Bgngeaﬁys%rac @i@é’é@@ﬁ‘l‘@ ighdilgast one

avEseheg e blairsniBedhesiein sesditasputistomessagsois a
MM4_forward.RES protocol data unit message in accordance with 3GPP
TS23.140. 25 20. A method comprising: receiving at an originating
n@iti-médinatbodoacelenmiiagt @ EoyIpsttadirgnekmitihie Wakiagfkthessage is a

W@I&é%%og%rg\ﬁcg ﬂwg%% Qt multi-media service environment;
ti

transmitting the multi-me essage from the originating multi-media 30
service element to a recipient multi-media service element of the different

Iti- e PIising an ident fthe re plents
TL%YSEI\?}%ﬁ%M(%et%ﬁﬁ%th%gta us oﬁeg&r?gggﬁt AR %"sm he
afemining g@rméca@mft detate aftenyitireripiéonvmtbtbentianplgy to

RSMEPAGREVRiessage comprises determining an indication of a state of each
recipient before attempting to push information about the message to the
respective recipient as part of a message notification.

18. A method according to any one of the preceding claims, wherein said

acknowledgement is transmitted in a response message in response to said
message.

19. A method according to claim 18, wherein said response message is a

MM4_forward.RES protocol data unit message in accordance with 3GPP
T523.140.

20. A method comprising:

receiving at an originating multi-media service element a request to
transmit the message to multiple recipients in a different multi-media service
environment;

transmitting the multi-media message from the originating multi-media

service element to a recipient multi-media service element of the different multi-

media service environment, comprising an identity of the recipients;

LLOYD WISE
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recipient; and transmitting an acknowledgement from the recipient )
multi-media service 5 element to the originating multi-media service LLOYD WISE
element, the acknowledgment comprising at least one message

identifying at least one recipient and a status of said recipient. 21. A

method according to claim 20 further combrising, responsive to an 10

acknowledgement message indicating an incomplete transmission status,
retransn&ﬁ%ﬁqﬁéqﬂﬁﬁﬁrﬁéﬂ%rﬁ&@ﬁ dgripieiiead iptheaisigientith ol diedia

seevidiec elRmesitipaTsRE R AIY HesiaSRIvice ﬁ#@é‘é%%%%%\?

) : edljggé%%ve
multi-media service environment, the retransmitted message identitying

tﬁS(Pg&?ﬂ 8% ssociated with the incomplete transmission status. 15 22.

A MM4 _transanitib Supeiraoldaty smemessaon r8al i Bharrifiansfia service
Wiﬁh 3GPP E§23.140 ﬁijicludin an information element identifying at least

R eCpiRAL HRGHRICH Tl mesRse i iR Re Bhith ardekapwiRdgment

one recipi

recipiprisiig &3eAdvidhe fossssdRRSMINIAGR CRiY B ERLIFERTANEY status
a&g ? .8Ir?%'m 22 in which the information element identifies a
0 .

ura%ﬁ&%(t’rg(':lplents, the status in said message applying to the plpr_ality
of recipients. 24. A network element comprising: 25 means for receiving a

ssa essed to multiple recipi ; neans for determining an
e B A R v o o
aaeinpwled dermvend mmmumgmmcﬁtmgesnmﬁuazmecbrﬂ@ﬂ@ﬁqi@sipn st?tus,
t uigre! knowledgement, the acknow|edgment comprising at )
I%@?ﬁ%@#‘e s@&e%&’u wﬁég SRR gnH PR e R1gIR kRO fBult-Mmedia service

Rleveeantld starcifisatchat teast dineseevipicole tSAY B WESEF2R RPN AIt-media
4 wherein the me

ing to claim ns for o
Eﬁ%ﬁt&n@gﬁﬂac ndv[;t/ %%%Fﬁé‘%ﬁé?%%%%?@ﬁéﬂ%ﬂ%ﬁymGPaiE%P'entS
ragéseaipsedivithtifhminaoropttertearerimiisesiehues said plurality of
messages including one of a corresponding plurality of states.
22. A MM4_forward.RES protocol data unit message format in accordance
with 3GPP TS23.140, including an information element identifying at least one

recipient, the status in said message applying to said at least one recipient.

23. A MM4_forward.RES protocol data unit message format according to
claim 22 in which the information element identifies a plurality of recipients, the

status in said message applying to the plurality of recipients.

24. A network element comprising:

means for receiving a message addressed to multiple recipients; means
for determining an indication of a state of each recipient before the network
element attempts to forward a message to the respective; and

means for transmitting an acknowledgement, the acknowledgment
comprising at least one message identifying at least one recipient and the
associated state of said at least one recipient.
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5 26. A network element comprising: means for receiving a message
addressed to multiple recipients; means for forwarding such message
with an identity of said multiple recipients; and 10 means for receiving an
acknowledgement message comprising at least one message identifying
at least one recipient and the associated?dtate of said at least one

LLOYD WISE

.re%(gpie%the state of the at least gne reciPient being determined before

afatterhbD RIWRIE LB RSN RACQ eSS Iq e amned: eivéeamans is
ZHaAsnGtWGgIG&I@ﬂ&ﬁ@@%@éﬁ@dﬁ?f'éﬂ%&@d%ﬁ%ﬁﬁmpﬁiﬁﬂ Witﬁfgssages
re-forwarding, such message identifying those recipients as v _
PN & JRRI S 3PS s el SrId 28 iy Fages including
nuué-ofed@eespon dirgphiraiipprisiage20 means for receiving a request

to transmit a message to multiple recipients in a different multi-media

service environment; and means for transmitting the multi-media message

fidfin thePomigfiwatik g lenudtivhuedimssingce element to a recipient

multi-medi rvice element of the different multi-media service | _
environﬁfg%ﬁsélr%lédc t?heg Fecipent MR RW&@J@@% S i HRG ‘éﬁmﬁ’i@ﬁig:
means foedetefati nﬁdmvyah@immleplﬂnbheﬁy@tWt@mlag»r_tg_mp{e

f age to the respective recipient; and means for transmitting
;égg%@v%?éjdﬁgaement from the recipient multi- media service element to

the origM&eang ifouteneiviagsenvirketeveigethe nBtneskageledgpeasing at least

isj identifying at least,pone recipient and a i
e S VA P s T R e ecoalpimof s
skleasterer@npientldhe stteoétbin ahicantitinecdicisenitepligrietifmined
JERRESES m{éﬂﬁ% HAEGEGS F5IETSE e e r%%/es%\é%resét?vg Oréélpient.
method comprising:

27. A network element according to claim 26 further comprising means for
re-forwarding such message identifying those recipients associated with a state
corresponding to a transmission failure.

28.  An originating multi-media service element comprising:

means for receiving a request to transmit a message to multiple
recipients in a different multi-media service environment: and

means for transmitting the multi-media message from the originating
multi-media service element to a recipient multi-media service element of the
different multi-media service environment: and the recipient multimedia service
element comprising:

means for determining the status of each recipient before attempting to
forward a message to the respective recipient; and

means for transmitting an acknowledgement from the recipient multi-
media service element to the originating multi-media service element, the
acknowledgment comprising at least one message identifying at least one
recipient and a status of said recipient.
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receiving a message addressed to multiple recipients; forwarding the

message with an identity of said multiple recipients; and receiving an LLOYD WISE

acknowledgement, the acknowledgment comprising 10 at least one
message identifying at least one recipient and a state of said at least one
recipient, an indication of the state of th&at least one recipient being
determined by determining whether such message can be transmitted to
eath retigianulisigdianmrasrginglepséenmcancording tenelgiy 17, retsiteiythe

AR RUEAIKRSS e dMEHUTRIST BRI MR RS {erdleteraiyag@vers, or

indication of a state of each recipient by determining whether the
niekdsR¥ardbe transmitted to each recipient; and means for transmitting
an acknowledgement, the acknowledgment 20 comprising at least one
message identifying at least one recipient and the associated state of

s8R at 1BESRRGSSFIRHBIRS. A network element comprising: means for
][eceivigg a meﬁé@@@iﬁ@@%éﬁé)d@%@d‘&ﬁé@i@@iﬁi%tﬂlﬂrﬁé reeipse:

orwarding such message with an identity of said multiple recipients; and . . _
means for recd VMR ECRHOIERTRIRN! FraL BB b AT T Rl cipients:
ogapdnessage identifying at least one recipient and a state of the at least

one recipient, an indication of the state of the at least one recipient peing . .

30 clotermined B AUBH AR AG RS SR o L6 R S BB HOh Eiprising
tathelst meipmetsdge e Miiyifp a2 dst dneetbipdecdrapdarstateodisad at

a meisa e addr.es§ed to multiple rq:cti ienttés,éeagpthreec ivin

an - :
AGARRIE GEHRIAT R ORI Per&lamér?ﬁtscompnsmg ISPl P hecipient being

mieteaginekt byf detpatleagl uheteeiganh andssagatead baidrantraitezhto each

rergl(%efg%tan indication of the state of the at least one recipient being

31. A network element comprising:
means for receiving a message addressed to multiple recipients;
means for determining an indication of a state of each recipient by
determining whether the message can be transmitted to each recipient; and
means for transmitting an acknowledgement, the acknowledgment
comprising at least one message identifying at least one recipient and the

associated state of said at least one recipient.

32. A network element comprising:

means for receiving a message addressed to multiple recipients;

means for forwarding such message with an identity of said
multiple recipients; and

means for receiving an acknowledgement message comprising at
least one message identifying at least one recipient and a state of the at least
one recipient, an indication of the state of the at least one recipient being
determined by determining whether such message can be transmitted to each

recipient.
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determined by examining user profile data of said recipients. 34. A
network element comprising: 10 means for receiving a message
addressed to multiple recipients; means for determining an indication of a
state of each recipient by examining user profile data of said recipients;
and means for transmitting an acknowlédgement, the acknowledgment
comprising at least one message identifying at least one recipient and the
15 associated state of said at least one recipient. 35. A network element

FINprigingiehedsotdbrRaalying a message addressed to multiple
recipients; means for forwarding such message with an identity of said 20

multiple recipiSRRIBAP M RRE5 AARARGLIP ABKRTRIFSsHiIMS: and

message comggissngngt daasiionaviBageagshidendiingairagABAt comprising
i ipient, an indication of the

ient and a state of the at east .
SR R Vs R bl eREH AR BieR) B il Reraid a

feaBicotiatacofsiaict racipielitation 361 e snfiwarttheograsasoamed tpient being

_ _ ! _
%Fertfe(a)rrm r%g% g]yetef;(%qﬂ?ﬁﬁw%rcﬂzlggrtgr%mé%a%acl) ssa:lldt?eci[p%nnqtsgfo and 33

34. A network element comprising:

means for receiving a message addressed to multiple recipients;

means for determining an indication of a state of each recipient by
examining user profile data of said recipients; and

means for transmitting an acknowledgement, the acknowledgment
comprising at least one message identifying at least one recipient and the

associated state of said at least one recipient.

35. A network element comprising:

means for receiving a message addressed to multiple recipients;

means for forwarding such message with an identity of said
multiple recipients; and

means for receiving an acknowledgement message comprising at
least one message identifying at least one recipient and a state of the at least
one recipient, an indication of the state of the at least one recipient being

determined by examining user profile data of said recipients.

36. A software program adapted to perform the method according to any of
claims 1 to 21 and 30 and 33.

LLOYD WISE





