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BEARER | NDEPENDENT S| GNALI NG PROT D The present invdatAUWGUST 2002
relates to signaling protocols in mﬂwmﬂWWMEiions networks (e . g. ,
nmobi | e networks) . Mre particularly, the present invention relates to a

t el econmmuni cwbioossemet wor k si gnal i ng prG8?°8ZEoI that is indepervsemsmossf the
underlying signaling bearer service. Typically, networking systens enpl oy
what is known in the art as a |l ayered architecture. In a |ayered
architecture, data and/or signaling nmesgyages are transferred between peer
entities on the sane |evel of the |ayered architecture with 10 the hel p of
the services provided by the underlying | ayers. The nessages exchanged

bet ween the peer entities are generated, fornmatted, transmtted, received
and transported accorgh m ' ' ocol
specification. The fuﬂ;\%‘fmlﬂgna Ity %%mgg&g‘!y’l%iﬁggﬁ]dﬁ% | ayer for the

| ayer above it, as well as the formatting and coding of the information
that is exchanged 1 S between ad] aﬁ‘%@iﬂdﬁ are described in an interface
specification. An interface specif ally describes each function
provi ded by the urmigptetént gnvea@ relafes te5ipRaliaf prot6ddls' it EUAHinfiicasdngi ce
primtive, wherein each primtive is associated with a particular function

or service prisWarku(ersy, mpkile prieerks) doreppriculegy, tha preseny épveptipirelaisdve it .

| nf or mat 10N %%Q@l@& Yf@xﬁme%k lsig}fzﬂkﬁ gﬁ-&oflﬁ’ qugcﬂ:glsﬁheﬁﬁc{frﬁfe of 20
parameters of a particular primtive. I npl'e Tayered architecture may,
fromtop to hoiédying sipmiling bearer sepyidel. cati on | ayer, a network | ayer, a data

link |ayer and a sical |ayer. The funection of the apgplication |ayer is
to generate, p_rocg‘g' ‘céﬁ?’d “F@P%lﬂfg Bpéf:eg’s&merW%tWWHdnBﬁéfth? required to
support a parfhyerad Athitécafe. PR dyerdl iaftRitécRure Odata arll/drlgnbifinfy mesSagéPhree
service). The Tunction of the network |ayer is to manage the 1inks and

end-t o- end r erausferrad hetysenneenensities proth spme levelrns thedeyeredarchiteere with  exanpl e,
the varigys “EBQh&? g%%ﬁ@%ﬁgﬁg@%@%ﬁE{er@%&ggﬁy\ﬁ,n h%%qésga%ltsl ers, and base

station units Tn e ce I"ayer provi des means
{i.e., |inks)extiangebsisatwet the pekBentitict)aTe g2t redyFofiRdtiad OSdnsietted SE99100661 - 2

received and transported according to the rules described in a protocol

specification. The functionality provided by an underlying layer for the layer

above it, as well as the formatting and coding of the information that is exchanged
15 between adjacent layers are described in an interface specification. An interface

specification usually describes each function provided by the underlying layer in

terms of a corresponding service primitive, wherein each primitive is associated

with a particular function or service provided by the underlying layer for the layer

just above it. Information exchanged between the layers is described in terms of
20 parameters of a particular primitive. '

A simple layered architecture may, from top to bottom, include an
application layer, a network layer, a data link layer and a physical layer. The
function of the application layer is to generate, process and format data and/or
signaling that is required to support a particular user application (e.g., a cellular

25 voice service). The function of the network layer is to manage the links and
end-to-end relationships between the various network entities, for example, the
various mobile switching centers, radio network controllers, and base station units

in the cellular network. The data link layer provides means (i.e., links) for assured
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node transfer of data and signaling between adjacent nodes in the network.
The physical layer provides services which are required to 'nterf‘ﬁ@ﬂL}GL‘ié‘Tzooz
the physical environment) such as encoding, nodulating, transmtting and
receiving signals. It will be understood that the |ayered architecture
descri bed abqy ﬁ 92 I nclude a signaling |ayer, wherein t%]%l?&é’(k&lng

| ayer is actua ?y part of the application |ayer or the network Tayer. The
signaling |l ayer) as the name suggests, generates and receives signaling
messages, in accordance with a particular signaling protocol (e.g., Q 2931)
PNNI') and B-1SUP). The signaling protocol provides the rules which govern
the generation and format of the signaling 10 messages. The signaling
messages, in turn, are used, for exanpl €, to set-up maintain and rel ease
connecti ons bet t I und d that a
over -1 ayer nEeyE Rl ol Bk oL ke B8 verborldiner B Fes 36 VI G Y

required to tpm&mayertphwms geraiceghiok arcagqsirel toiineafasewith bg phptxcany to a
receiving entity. Exangﬁﬁs of SJ nal | ng, bearer  services include 15 the

Si gnal i ng ATMINFRBIERY Sich 25 Fasodin L mequis wEFRmitHREARdFeeeiiRggignaling ser vi ce
and the Message TrQaf 6t niRfdocd tl/ER iyl biionfERSaMol Wovkhnd, | BVEr ed
architecture, the signaling bearer service I's assoclate he

functi ona$ Iamehlée bsignahngﬂwes,ﬂghtmmﬂg sligi!;!lmglamm aially pariof ther ent net wor ks
enpl oy differen bear er. servi I.n addi l'ing

protocol s are? Q?i@ %'elgg fhe pgwork f?&%f a IpY§F ‘Itﬁ“r‘l%\e ﬁg"tsgcul ar

si gnal i ng beagﬁkra‘@ésrahﬂ Q&exvgﬂixg&hﬁgfﬁieﬁagéshﬁ aeddedddol umh@rpahicamr protocol
(Q2931) is desi ?ned such that it nust be carried by the Signaling ATM

Adapti on Laye?igoaling @rotpeot (fos-k Q-3Bac P%Hb apsRASUBN Thestlgrwéma REptasehr er
service. Like n signaling
prot ocol nust °Zﬁ8%§“??‘é§“z"§ﬁ“ ogt'\&ﬁ“%&&é}%& s#édﬁfﬁéﬁgggﬁgwserw ce.
However, 10 he aessagﬁsar’l'ﬂleslghaimggmsmgds %twn,cmesu@dgfo’r ekanmipdd, wo sdt-upB- | SDN) User
Par t (B—ISUP) S] aI| r ot oc d such that it nmust be carried
by the MessagB? r?“t%k‘%%egﬁﬁ B‘r'm%H%S associated with the
Signaling System SR\«ElmaK@SZhndePﬁodd&haﬁ@%W&ﬂ]hﬁahét%ﬁc ROHYD GHch 48@Nt | nue to
overlap, interconnect and share services wi th each other, 13 AUGUST 2002

WD 99/ 55095 Peignaiing deaenwvice; iy gedpired; tﬂga%ﬁpgtt&rfeﬁ'mbnw@tsm fromt i s
I nconpati bl e wi L Atelqyta &R Fin &ﬂ? aﬁ%g@ﬁ?'b%x Ea?er"yetjtcepﬁﬁ‘ﬂﬂg or e

probl emati c becaus may restric r's a ces to and coverage within
certain ngt V\Dﬂie§lgdahng/\A[l‘MjAdaﬁmeﬂ.@ny Urer Netgtoklylmh?faw A AL tUNIblave a

signalin r ot ocol ner s and r e Si naIi 5
rregsagesgl ﬁdefféﬁ‘ﬁ%f‘ﬁ‘ngf Nf gﬁ ﬁ/F ?f{:;g éﬁgﬁ% sleﬁvdcebe fay ¥etn\ﬁ gyer ?JNNARY OF
THE | NVENTI ONaflchitdcfuré,th®Sip@aing Géarérvervideds 8¥3bciate/ @itk tHeTuiictiondl Qwefte a nore

flexi bl e signaling protgcol architecture. It is an object of the present
i nvention to pelevitkrsignalieg B¥efmuni cati ons 10 network signaling protocol

that is capabl e OfT,gﬂ‘gmgaame&nmwaﬂ PipIBF SARARE sibAMIER BRAG erviles | N

underlying signalin rer service th eing-used to transport the
si gnal i n@0 nes tmayldition| signaling prasbgolscare MSlgnbdasxph éwib they arecempatihle with |ar ovi de a

signaling protocol that.c be used i h di ffer

t el econmmuni caP‘i'IﬁFi ar wapgﬁ)]?a&qsservg #éf W’F‘{E’E %}‘?é&\wo% ugnaling pro °°8}1d
markets, wt hgytmlfws dedigned kich $hat iawlist de dabGedst Zygﬁamgﬁﬂmgrmm(&a tiok
Asynchronous ansfer Mde, Adaptation La% AAL2) is a wel knovvn

mechani sm t hal-ayesn User Netwiork erfapey(SdeAdy U gsna%ahag hmersﬁegtm ilikewise,

the Private Network-Network Interface (PNNI) signaling protocol must be carried

25 by the SAAL_UNI signaling bearer service. However, the Broadband - Integrated
Services Digital Network (B-ISDN) User Part (B-ISUP) signaling protocol is
designed such that it must be carried by the Message Transfer Part (MTP3) bearer
service associated with the Signaling System Seven (SS7). As telecommunications

networks continue to overlap, interconnect and share services with each other,



information, as described in | TU T Recomendati on No. L363.2, "B-1SDN ATM
20 Adaptation Layer Type 2 Specification,” September 1997. It is £XAQGUST 2002
that AAL2 will soon be widely used in conjunction with different

t el econmuni cati ons applications, networks and markets. In general, the
present i nvenghedsshgavol ves an AAL2 signaling protocol that gafsEIoydshe

enpl oyed regardl ess of the underlying signaling bearer service that is 25
used for setting-up, maintaining and tearing-down end-to-end AAL2
connections. This is achieved by dividing the functionality of the AAL2
signaling protocol into a nunmber of functional sublayers: an AAL2 Signaling
Common Part (ACP)) a Hearer CoordinationpPart (BCP) and a Bearer Adaptor
Part (BAP), wherein the 13 AUGUST 2002 WD 991 55095 PCTBE99/ 00661 -4 BCP
makes it possiyak: i ki 5 : iiff 1Sl g bearer
services. The ‘&hﬁig ?S%mggrlfﬁgt?%d& E@glg%gﬁﬁ E)I}S\Bt%ﬁtgguél qugggér%g%l@@%ag&descri bed
in nore det ai |setyideovill beeonzecroone paohiematictbiacayseeit amp arestrichfa usérts aocass tnt

i nvention, the _above-ideptifi 5.and ot her jects ar chi ev by a

met hod for geﬁ@&&?‘feﬁ?feé’\' . F\'J’a?er'ﬁg’ %‘g@gﬁe}g onldgg}teééfarghEeéﬁ&ﬁly e%ragfgdﬁal i ng
protocol that Hage i Bigrii@R eoibcod thabhn petlétitey progess bgiiRbéingsipRERET Service. The
met hod i nvol ves generating a signaling nessage i ndependent of the

under | yi n§ si dnrspagayindenspdsnt ofthg paderlylg signalingbearer sérxiseporti ng t he message
to a renote network node, then invoking a service primtive, wherein the
signaling 10 nessage is a paraneter in the service primtive. The nethod

t hen invol ves adapting the sSUMMARY OFi THRINVENTION it is conpatible with
t he underlying signaling bearer servi.ce. .In accardance w th another aspect
of the present invitn?%ﬁ?’eﬁﬁéﬁg%?@f%ﬂmf‘?’? PPERGE B MO8 W‘B‘Hﬁ%@g e

achi eved by a pigbéfdrdhRécnirecei vi ng si gnaling 15 nmessages in accordance with
a signaling protocol independent of an underlying signaling bearer service.
Thi s nethod i nvol vaisis e ebiedtiof thepresepdpyAnton icRyevidea telecemmyaigationst wor k node,

i nd dept of ' ' | J ' t t
the | nooritng. REaes KR LigeOiiect YRR cBIO TRl S B ind SRS i g

message i s a [indepamtent ofithe wlerlying nignajing dearer seryice thatt is being ded toret hod 20 al so
i nvol ves adaptin ttht§ incom ng service primtive froma format that is
conpati bl e w t[ﬁ“'gﬂ?é ﬁ@§WWN&‘%g%aI ing bearer service to a format that is

conpati bl e wi th thetisiafobjeittd theprésestGhvention acsieviden eigniting praibeel gt aspect
of the present invention, the aboveidentified and other objects are

achi eved by arfaappasedtin somwictign with diffesent sslerrmmunigations applicaldms, t hat enpl oys
an AAL2 Sfﬁpalﬂeﬂ%{?{,%e%%s hts! shd RARBENG RN Bfvi %‘ﬁ?ﬂ?ﬂdd}fgﬂﬁ si gnal i ng
bearer service. e ’apparatus 1 ncludes means tor ge€nerating message
i ndependent ofsignaingiprdxcolyi ng si gnal i ng bearer service to be used in

transporting the sgge. to a renot WO, de, an s, for invoking a
service primti ve%zg&cﬁi“?"ﬁgs Jg{aﬂﬁgﬁ ]Plﬁé r‘r@ég{ég‘én lr%yeé%.gggﬁentsgrwe}ln t he
service 13 AldoWd MmedRdidsnyBaOSin Do Sk BERABEIEAHEMH ind Hgralibgri tive. The
apparatus al so includes bearer ,adaptation nmeans for_converti ng the service

primtive f roﬁﬂfﬁ’fﬁlﬁi"rﬁ‘a?s ‘?‘ﬁ%ﬁibefié'“ }:Wa@?cﬁmgleﬁﬁlqﬁﬁ?ﬂﬁ’el-m% “SE‘ AIM pr ot ocol
to a for Fo hﬁ&aphagigg ga%etrgpé 8 Sphdificalitie” lseﬂeﬁabaf'h@wsngglé{pha&i fgar er

servi ce. acco ano he[ aspect of the present i1nvention, the
above AAL?2 will soon be widely used in conjunction with different telecommunications

applications, networks and markets.
In general, the present invention involves an AAL2 signaling protocol that
can now be employed regardless of the underlying signaling bearer service that is
25 used for setting-up, maintaining and tearing-down end-to-end AAL2 connections.
This is achieved by dividing the functionality of the AAL?2 signaling protocol into
a number of functional sublayers: an AAL2 Signaling Common Part (ACP), a
Bearer Coordination Part (BCP) and a Bearer Adaptor Part (BAP), wherein the



identified and other objects are achi eved by an apparatus for receiving
signal i ng nmessages that enploys an AAL2 signaling protocol indepefgiROGUST 2002
an underlying signaling bearer service. The apparatus includes neans for

recei ving an incom ng nessage i ndependent of the underlying signaling

bearer servig@oodkpsh is 10 enployed to transport the incogcigesvResade from
a renote network node to a | ocal network node, wherein the incom ng nessage
is a paraneter in an incomng service primtive. The apparatus al so

i ncl udes bearer adaptation neans for adjusting the service primtive froma
format that is conpatible with the underlying signaling bearer service to a
format that is conpatible with the AAL2,15 signaling protocol. BRIEF

DESCRI PTI ON OF THE DRAW NGS The objects and advantages of the invention

wi |l be under . i : | QW i l‘%‘?gﬁﬁ i in

conj unction W|§ ?ﬁﬂ?ﬁ%ﬁa?&éﬁﬂ#&? dﬁﬁﬁn&@é’ ﬁ%?%etqgé@tfgr\gnt he "l%%/)%éragéé

archi t ect ur e sefvitdse Thalfinctipagmetformedhyotacic of theése 1@@rsawifidedirsaribedvitt h a
preferred enbodi t o[ the present invention; FIG 2 illustrates the
prinitive nap‘BP’f?gEP‘E}rPS‘ﬁwon of the Bearer Coordination Part in accordance
with the preferrednacdoptineEwith Ohe dspéct BF &S Phiserit M@ Rliom Rie doble-identifieust r at es
an SAAL UNI adaptor; and 25 FIG 4 illustrates an MIP adapt or. 13 AUGUST
2002 WO 99/ S50UDURCPbEHS 9yergbised ty argthed fop geyesiting pignalingnessagepin t er

under st andi ng e\ i l.ow } it ] refers
to the accorrp%{%{)/nld%\%%d#lglvae %%ds? ?ﬂ%}g&gﬁtﬂ%ﬂgm&%@lg&g@eﬁﬁgg f/i?%#rﬁ%?%gnt s of

t he present ibeasniserviveaThe nicthod imvatves genechtidg 8 Gignidag. mdssagadtiepérdent 5 t he
reference nunbers used. to. identify key el enents, of the.inyention in the
drawi ngs are %'E&B%P%f{%@}ﬁingﬁwgﬂ’g%ﬁ‘? seﬁécep{pgmuaﬁéwragfpgtg& ‘K? MESBBesent

i nvention i nvglai@moftthetWirk ndded Bt i@kig AlsesRle prindfive, wheRRPME Sighdlingener at i ng
and receiving signaling nmessages independent of the underlying signaling
bearer sH}vi caessage is 8 paramaiee in the servige pumpives dihe sgthodttheniinvalvesof t he present
i nvention, thjs_J nl L.she I Vi di A ' lin [ ot ocol
into 3 functi%dr%g'i“%%tg%?eg%% £ &Qg?qgﬁéﬁésogﬁ)ﬁ{éﬁgé@gﬁedﬁg?@ ¢ 8%9%1’“ 100 for
the AAL2 si gnidatér@emvicet ocol ) in accordance with a preferred enbodi nent of
the present inventi on‘g ‘Xf’\gerei §‘EP&F Igﬁéered architecture 100 includes the
fol I owi ng three fJREETOETRRFE W ex panect of the pragent igyeption; the 2k9YSron Par t

(ACP) 110, a fdemifRil ah@6iher stidctsoe Bidved heﬁ%ﬁfoﬁ&&iﬁn?@i@ﬁ:ﬁfn Adapt or Part
(BAP) 130. Each of these three functional sublayers wll now ge descri bed

in great d eBIESSREES ThECCOTARGE- SIg P pl g of ap yngeriyigg® 110. The
&t fmaccordarae Yithsa signaling protasrl indépendrat of an underlyi

ACP 110 is es A r NS . t i Smiae [ i ng

messages, Whi %g&ylgb%ausge f?)l;h%e@%&éﬁcfl gﬁ??\sglreé&rr&al%%#gl nggg‘ﬁeassél gﬁéasi ng

AAL2 connect i ohgal netwak pods, indepmhdentiod the mndérlyinghsigmlingbdarergerviceaages ar e

initially passed on to the signaling bearer service t he ACP 110.

However , i n olodERSRt e inFemnS Taunes fropL sl TRk neds) Wik es. ( he

fol | owi ng priﬁii:&:hiﬁgsnemgé isQEpaPinttdrdf dn Bitohii® sB@Re bethide. LR héthad f ace
bet ween the ACP 110 and the BCP 120: a 25 BEARER TRANSFER REQUEST, a BEARER

TRANSFER29 NDI @ggringmlyessadaptingrtie meeusng seivicepmmiiNe feonpE rmat thmSBIVE. | NDI CATI ON)
a BEARER STAT I I -

START. | NDI CA ,a@e@@%%@%ﬁ@ﬁﬁ&%@?@"@@ F%\IDI CATION. 13
AUGUST 2002 VonfjatibloGdth tRRECSigiliag pd@6ll A BEARER TRANSFER. REQUEST primtive
is used to pass o;&t@g‘oi n&]agéALg sigpalin cg]e sages. 1o the sigpaling bearer
service. The par amBr&f¥oaqEsy b apqtber gsneft INERRR ST prinitive
are the si gnajdefiéhicdmié ofer btj&ctd dre adtieved 8y Abhpparfélf 85 Serefatihp Sigadlingcent AAL2
swtch to which the 5 signal |£3Abearer service is to transport the nmessage.

A BEARER2S RANSESERges Kt employampA Ak sigualingpreteend thap isdadepemsdent of @i ng AAL2

TRANGFER. | N Lot e Sl Aeired v Pa MRS e, RS BRS Hhftnllaine, ", 5"
address of thameéiage mdegeadent bfthe baderlying Gipnsiiigthehiee sqvigh &l benged®ssage. A

transporting the message to a remote network node, and means for invoking a

service primitive, wherein the signaling message is a parameter in the service



10 BEARER PAUSE. | NDI CATION primtive is used to informthe ACP 110 that
anot her AAL2 switch is not avail able. The paraneter associ ated WIBAUGUST 2002
BEARER PAUSE. | NDI CATION primtive is the AAL2 address associated with the
unavai l abl e AAL2 switch. A BEARER RESUME. | NDI CATION primtive is used to

i nform t he AWDBoddgdog hat anot her AAL2 switch, previously reportedoss: 1 S

bei ng i naccessible, is now able to receive signaling nessages. The
paranmeter here is the AAL2 address of the previously unavail able AAL2
switch. A BEARER STATUS. | NDI CATION primtive is used to report that another
AAL2 switch is partially inaccessible because, for exanple, there is
message traffic congestion or the signaking bearer service is unable to
make contact with the ACP. 20 Once again, the parameter is the AAL2 address

of the aff eC;‘frﬂmﬁ‘% 2TReMppaRnaithoandhaies Beaﬁ&%aptbt[bngﬁ&% fr cohRRrirlpi tHE
primtives identified above are used when the signaling bearer is in

service. The semmecmwgvcpfrpmatﬁomthad&ﬁom@de With dheAAE?L signaling used f ar

controlling t i t he
o i ves acgrhah (el 8, & ORRARGF B Sha Bl Sfmink bt 03 i th the
foll ow ng prigserviceves. The first is the BEARER START. REQUEST primtive,

which solicits the mgnglln‘g earer serwceto switch to the ON state. The

second i s° t he BEARRRE efpepqf fhe present ¥sTiAn, the,8R0Ve-  hat t he
signaling be L ad e hird is the
15 OAe] SoaHEiREAYd iel idchARY alfh @By & itati TEOREG0RE SIgEH%J

prinmtive, whinedsagesthatemploysan AALR sighalipgipeatocsl nslependo:ms Ofmm\detlrmgt o an OFF

Si anal i g beanbil b SO Tl SNt B bookfmg W SplgETC, * 1

nmessages. Fl Gnesdagel ihdependehiest thchmdeﬂjnpg Blgna(ling@earemeﬁmad uhichd®) function

provi ded by the BCP 120. As shown,, the BCP. 120 nmintains a state variable
20S cal | Y~ Beosrmieyedypranspprt the meoming messaee-from 4 rempts nPoEk ngde do Bear er
service (e.g. 1oca$/a€tkvou%adeb%a&nttﬁ@ﬂméﬁn R Olsta E;ﬁxhgﬁb?ér ifGn Upon
rece|V|ngapr|nut|ve20(eg , a R REQUEST prim |ve)

t hrough its 1@rdeggrimitive. e'rl"hamawﬂtshlsph@hmbmﬁ adamaxoa@neam@rt ransl ates the

primtive 210 j.nt.0 i fi i i ve L UNI  ADAPTOR
TRANSFER .REd.‘iE‘é‘“gzg'ﬁ)se I8 grintiiye gﬁ%‘ﬁ?%’j”‘%& “38‘("{’%"(1{"?{’ W‘é’b opri ate

si gnal i ng beagmertpiag mlgﬁaexngdaampferﬁée folaefofpid? tﬂaB& compatitil€ @ithl @#RCRALR t h t he
state variable 205. It should be noted that the state variable 20S is set
based onli nf oHERMINHArOHESt the 15 BCP 120 receives fromthe system
managenent. Furthernore, the state variable 20S may be reset by the system

managenment at any tine, thereby causing the BCP 120 to begin redirecting
si gnal i ng nessages to a BRIEEED SCRE %THEdP%A“éIéTIGS ce adaptor without

affecting the oper f mary

function of the BA f%m {1 a?]{ag‘%ad(grﬂn kﬂfetrﬂ@wg'ﬂis?ég‘%n%? é)d}g??@é?age SO
that it becongs f(ﬁlmmwuhbduestchpﬁcm inrbrjonkeidn ovid thd drawingshewhieli: si gnal i ng
bearer services. Accordj nglt¥lF t he BAP 130 includes a nunber of signaling

bearer adaptors. IHOF[ehows the jayered aschitequre of te M2 sigpabiegiprotocaldipt or s are
|| ustraged: &M%&%&tpﬁm’e?éd ee.b%ﬁtmwmﬁg@semrwe%am and an I P adaptor

23S. However) It will be understood that additional adaptors relating to
ot her 25 underl yi rﬂ%ﬂgﬁ&@ﬁg%@mﬂvwmmnmyObéleiﬁewr ded. Adapting a

bearor Sarvi cconGpRa BB broiferPL PR rErlthd Subodine REBSBRBOVE) ' 2o 11

may invol ve apeerignpr del eting paraneter |nfornat|on dependlng upon the
nmessage and/ or the art cul ar signalj bearer service. 13 AUGUST 2002 WO
99/ 55095 PCT/ SE99/ usgaiﬂfalsgAHbﬂ'gPﬁ‘a&f%’smﬂhe SAAL UNI adaptor 230 in
greater detail. Mo qg@&%£k§§ﬁhym;§ﬁ r.3 shows the various incom ng and
outgoing primtives associated with t e upper layer interface 305 between
the SAAL UNI adaptor 230 and the BCP 120. FIG 3 al so shows the various

i ncom ng and outgoing 5 primtives associated with the | ower |ayer
interface 315 between the SAAL UNI adaptor 230 and the SAAL UNI bearer
service 310. Most inportantly) FIG 3 illustrates how the SAAL UNl adapt or
230 processes the various incom ng and outgoing signaling nessages. For
exanpl e, the SAAL UNI adaptor 230 will map a




10 SAAL UNI ADAPTOR TRANSFER. REQUEST primtive to an AAL DATA. REQUEST
primtive. However, only the signaling nessage itself is transfenMB8axUGUST 2002
AAL2 address is discarded. It is discarded because SAAL UNl is a

connecti on-based, link-level signaling bearer service, as those skilled in
the art will vapgwssepsat e. Consequently, there are only two A&rAEswdcéahes
associated wth 15 the connection, that is one at either end of the
connection. Thus, a signaling nessage sent by one AAL2 switch can only be
transported to the other AAL2 switch |ocated at the renpte end of the
connection. There are no other possible destinations. Accordingly, there is
no requirenment to include an AAL2 address anong the paraneters associ ated
with an AAL DATA. REQUEST primtive, so 20 the AAL2 address is discarded as
shown. Simlarly) the SAAL UN pr@EaLeD BBSCRIPTIONP an AAL DATA. | NDI CATI ON
primtive to a SAAL UNI ADAPTOR TRANSFER | NDI CATION primtive. However, the
par anet er associ at Ber W\PQ‘WWCN@C‘DA'PAW [ﬂilq fellowing detaiiedudes only t he

25 signaling ng pr ot ocol
expects the pglg%ﬁ Irve ?erp{%ﬁ%‘fgﬁﬁﬁg&?ﬁgtdﬁ gpﬁrr{eégéggié%t he AAL2
address as parembadimests of the pfeddit 1ﬂhﬂ1t1<nnhmillnstrﬁ&ﬂamkiﬂ:scribh¢ Erddditiod(r ess, as
shown in EIG 3. The AAL2 addr ss S sﬁ(oreldlna tate variable REI\/DTE END
320, aftes t heiegaiefeohpuTRESS Bed K RRIEY ko clPments pEpe Bupnigninfes 13 AUGUST
2002 WD 99/ 55Qfnvifgs lreSEhSisteofirouptidit The START, STOP) RELEASE and ESTABLI SH
primtives are mapped by the SAAL UNI adaptor 230 as shown. It should be
noted that no addi Aisomi:)upiy@@@ésthngrqsgmrlwaimnemvola@ antehle? sigmaling par aneters

ted with hat the SAAL UNI
Saaptor 530" neubdF R Bkl of Bhoerding MR ek B BnBfind Mol 170 "5 S O
ADAPTOR RESUNlﬁldepﬁkléiﬁ'BlffﬂH undérlyingSidialinf\beatdDABIIR. ST ATORIahdWBATI ON, as the

SAAL UNI bearer service does t provide any functions related to these
primtives. Fpesf erg{edsq%%uqq%o%p%&egbpgpm@gsﬂysds Q?CQH’PE? heg by dividing,s el | as

t he various lQhéR&leggalﬁggr&mmt@gﬁﬁkhmaj itByerssoci ated with the upper
interface 410 between the 0 and the MIP adaptor 225, and the incom ng

and out goi ng pri ni FlGelsshaws theilaseced anghitactitecl00 dovcthe AALSrsigralingi20 bet ween t he
MIP adapt or 2 r e MIP adapt or
225 perforns g"&&ebgs};l? %ﬁ%@%iﬁgpﬁgﬁé %‘ng eeﬁs&otge &ggse%riéw&lnl?g for

i nserting and mmma@ymear&&muommcles follemdhgt theee rmmnom of
primtives. Unlike SAA a arer _that ovi acket

t ranspor t! ser@P@%YcrsAéEéﬁgt%gé\gm&gg?ﬁﬁg ﬁﬁéggﬂlg}‘ép&’ O@F‘Bﬁ?%l sendi ng
entity to one pgfs E@Pm@f)ﬁﬂ Ph@axéﬁ&@dp&k%t‘?ﬁ“’} i35 @a%ﬁ%?’th@ﬂe tBfedr ess
information contained in the nessagée packet. As such, MIP3 does not require
connecti on setfunefonab eubtryarsawillavaw be desaribed Msatﬁcﬂetalltl | i ze START and STOP
primtives. Howeve nal i ng
protocol is concerg ﬁﬁbﬁﬁ}ng 1J(l:d(i)"rrtl %‘aﬁ\é@ga egﬁﬁt{r‘vo e %ﬁgg and

STOP. REQUEST  ésentidllly \tesponsitle forrbnstruetingtthe AAmecsignﬁiTnngiEeshéﬁB& GAitHN¥e and
STOP. | NDI CATI ON primtives in ren@gr;}g& To, acc rz% ate the AAL2 signaling

pr ot ocol ,20and U for eiablishing, (maintal f_°}ea§’i“§|‘|*<ftci1 MecHEORSedP 3 s truly bearer
i ndependent , tpbéfeﬁéa%n@diameaf tRest na}mgﬂleésege@ave infliafly pdsé&dlon EhdJEST or a
STOP. REQUEST primtive through |ts |nterface 410 returns a

START. | NDI CATIsiRaling bgaremegevi #%r i Howaeven in exdertottrapstip apd/ohout

AUGLST S002" weaP Sphiieties %Ebé?%@&%%ﬁ Pdveh A vl b UGB BER o

service, as stia0ackhebmeteae bétweai the 40Pl 10rand thieeBC®IRP@I Nt and desti nati on
poi nt information so that ggnp%éope Y route the nessages to and from
SF@Ra g

the interfded AHARERJEAN hed Ry TRASSEERINDIEAJIONedt of the

present inventgpRe HEATTO BON ol tS OWN
uni que poi nt é;ode (I%D_I)ZSMTRI \Aherle}qnhltﬁﬁéﬁéh m;ftggmlms(nggte%gto |3ent| fy the

MIP node fr omBEARER STATHSINDGATONagBEARER SEART . REQUENBi2 i on, each MIP
adaptor, for , e translatlon
tabIOe 440. The a l?S]JXFtﬁ% ﬁ“@?f\qg?l fggﬁm%‘ v%ﬁggf ﬁlgt of each AAL2

addr ess assoCiBEARERVSTOPaNDICAdlaNent AAL2 node in the AAL2 overlay 10
network, along with the destination point code (DPC) associated with the

MIP node correspondi ng to each of the adjacent AAL2 nodes. The MIP adapt or
225



uses this information to process nessage transfer primtives and flow
control primtives as will be explained in greater detail bel ow. 13/AUGUST 2002
MIP adapt or 225 receives a 15 MIP ADAPTOR TRANSFER. REQUEST primtive from
the BCP 120, through its upper interface 410, it anal yzes the address

par amet er towiothestgesy t he AAL2 address of the adjacent AALBcBMEdIRb6si O Whi ch
t he outgoing nessage is to be transferred. Since MIP3 relies on DPCs rather
t han AAL2 address, the MIP adaptor 225 uses the address translation table
to identify the DPC corresponding to 20 the AAL2 address in the paraneter.
The MIP adaptor 225 then replaces the AAL2 address in the parameter with
the correspondi ng DPC, as shown in FIG 4. In addition, the MIP adaptor 225
attaches its OPC, as shown in FIG 4, as required by the MIP3 signaling
bearer servi ce. '”AC@E‘AmtTRANSFEfQEQ}%ST’*gr irklive RNBed @Pa Ys‘f‘éﬁt% the
paranmeter for incom ng TRANSPER. | NDI CATION 25 primitives as shown. The

prot ocol used Pb‘yLZh&n meaﬁemseweénmmmﬂmmetWbeammctmnal codes to

be present as S L Thes

addi ti onal cod {Tgt‘dt?{tu'e @ggnaﬂmﬁﬁmﬂé{ ‘@%ﬁ{“’ ‘%ea%g t he

Si gnal i ng 1%&@8&&1%%6%&2@5&9&% e Tadfakcsifo /AN slvitch 2o WhicRitigat i on Cct et
(SIO code. The purpose of these two additional codes will now be described

in nmore détai ISISﬂqu'ﬂS WBsﬁ'Y‘ﬁﬁéﬂtPl‘F@m@@‘&rt@rm%séﬁ?orﬁs nmore than one |ink _
bet ween adj ac g utggmmawﬁeﬁxcmbhemﬂﬁhwsmsmmme | la/mxrﬁ?gssage traffic

is evenly di strl 5 across the several |inks 0| ng S0) nessage
transfer capadiAhR signaling messages tathe ACR 1 Hbr Thecpardmeters assogigtbdiwith i nce

alternative r i.C en _one or re i nks
e oty ot | HEAREE TR ANS G CAIORER ARG e i sinaliREReBRE 2

evenly distri aKie ﬁmsnsmamzrmfchmamprbmseam digiialify meskge. Arlowever .
soneti rres nmessages_nust _ar ve atQH;p” destination in a particular 10

sequence.l0To i _tlﬁé{{SE( ringiffye jgvsed g daforn gie ACH A1G thatspor t ed
al ong the sang Etﬂ&FEAﬂfkwﬁ&ﬂ?%&vﬁﬂ A T a PR - as%é&aﬁ@%%%g the SLS code

to the sane va ue for eac a nunber of ‘messages code helps to
ensure that tBEARIR MMISEINDIGATIONprimitiveoisdshe AAE2 sddressrassociatediwithsequence,

attaches t he SsaihlE 4512 ATk PEARER. Res s PR GH s
TRANSFER. REQUIged frinfdirh ithecSCP a 10l that anohePAAS 2 tsvaeh, ipfevibusiyaefitted ABL €T

associated with i ncom TRANSFER. | NDI CAT] ON. primtives. e SIO code is
used to ildent |bP9ﬂgt‘W€°f‘§ﬂg’€r sinownabledo gecsive Slgﬁaliqﬁémﬁfaé% nThecpesametsrdiereax anpl e,

the SIO code '19&\@%5]1?&1&4&?0%&%re%loqﬂ?luhMﬂﬂﬁ@KR‘EQ|swﬁe°h apMIP3 20 user. As
shown in FIG 4 225 Tnserts the SIO code as a paraneter to
each outgoi ng Bmmmtgk&icmmmmmtwemsemnma anpberphAb2et er from
each i ncom ng TRANSFER. |.N ddi.tion ndl i ng START,
STOP and TRANSH Erqama#l”’gggg ‘ﬁ\lb%{ff—'ﬁ E‘gﬁf‘%‘f’plﬁ erﬁﬂsslpes“?gfg 32‘2 (hdl e certain

i ncom ng, fl owosgsfisrodr the siphdliny Bcarerdervideds enablRab wiike bt RAWER ACEI CATI ON,
MIP3 RESUME. | NDI CATI ON, and MIP3 STATUS. | NDI CATI ON primtives. Upon

recei vi n@0any Qnee againrtheparameferis the, AAL2 agddress 8!7\%1’6@#9"‘(‘%1 AQLD W%‘?W@%‘ %romthe
MIPS bearer s QnideBde. { yeldihl, Akl Bhinfes idehiified Wb AL 41t 60 wikR!dIer [ he DRC

paranmeter in the primtive I$ In the ss transl ation tabl e 440.
| f the DPC i s signglingobearer ishig ser¥ibeess translation 13 AUGUST 2002 WO

99/ 55095 PCT/ SE99/ %? ?o]llo_w]ﬁQé primitives identified herein below are used for controlling

the state of the signaling bearer service. Unlike the primitives described above,

25 there are no parameters associated with the following primitives. The first is the
BEARER_START.REQUEST primitive, which solicits the signaling bearer
service to switch to the ON state. The second is the
BEARER_START.INDICATION primitive, which reports that the signaling

bearer service is ready to convey AAL2 messages. The third is the



tabl e 440, this indicates that the nessage emanated from an adjacent AAL2
switch. The MIP adaptor 225 then identifies the correspondi ng AAL3AMGUSE 2002
in the address translation table 440 and inserts it as a paranmeter in the
primtive, as required by the AAL2 protocol. In the case of a MIP3

STATUS. | NDI GAdlosRéods primitive ) a cause code provided by t her/sfoR8ossi gnal i ng
bearer service is also inserted as a paraneter. If, however, the DPC is not
listed in the address translation table 440, the MIP adaptor 225 di scards
the nessage as it has been received froma non-adjacent AAL2 switch, and is
unusabl e by the AAL2 signaling protocol. 10 Wiile a preferred enbodi nent of
the present invention has been describeg.with respect to the SAAL UNI and
MIP3 signaling bearer services, it will be understood that other

embodi ment s apEARERS 51POP. REQUEST Bilitile, #HRRAGGCks iHf!siinhlitk BeBrepsdioice Si gnal i ng
bearer services. O her candi date signaling bearer services include I|P,

TCP/ I P and SARsWitgh tan OFF stagg.  Thedast is the BEARER: STRP.INDICATION has been
d i bed with,.: js - ill b
escribed w En{nﬁ{\%{ ?Eféﬁ ré&ﬁlﬂﬁggﬁﬁﬁlg‘ﬂeﬁ@&%@,?ﬁnﬂvUﬁﬂ‘@f\-’s%fwce' g e

readi |l y apparen ose s he art t I's possible to enbody
t he i nventi onunablestoarmnéfermessages. ot her t han as descri bed above wit hout

departing_fromthe it of the invention. The preferred e di ment is
i|lustrat ?ye and sﬁ@ﬁlzdhﬂ%’?{aﬁéhecﬂ?‘@% '§dr&1‘sgélf“tt‘f’f§tfﬁ%‘°f‘ﬁmé' &’é)ﬁ‘e The scope
of the 20 inveelpi 0. iAs HbWENHOBCPNROIRARAAECH state Vaiiible 203 dAREd t han the
precedi ng description, and all variati ons and equivalents which fall within

the range of BEARHRaTYPEaEhesiteyrriabler2S identifiesrthe begrarsevice fe.8., 13 AUGUST
2002 WD 99/ S5 - S 1 . a
t el econmuni casgg%s%é%q('}é%g_n@%%t %l%dgg%%?%hgg@éﬁ%f‘?%a messages in

accordance w plimitivei2304¢.gng BEARER AIRANSKER . REQUESTopriditive) aliroagh itsnder | yi ng

si gnal i ng, bearer servyice. _ sai o] i.Ssing the steps qQf: 5 generating
a si gnal Sﬂg nﬂg@é@'&“}‘*}?&é‘ﬂ@&ﬁ"ea{:ﬁﬁgt ‘ﬁsi’%ﬁwﬁ@%&awﬂ?‘%%%‘% service
to be used i Nnpbdr@tspe&fit primitiveqe B8 2SH0EL tUNBADNMIOR TRAMNSEER0de; i nvoking a

service primtive, wherein t.he_si‘%gal ing message i S a paraneter in the
servi ce prim tREQUEgR@2Q)dwpliresting e messags tocthe appsonriatecsignelingbearert i s

T 5 bR SadsRASh bne e 140, 3} BABIAR WAPHE b Saithii€anst y The Mot Nod

of claim1 further conprising t ing the service
primtive to skumldbe sotgl thatthe styte vhridbda?@ is actdpsedron, infohiation thaeeieh of t he

plurality _of bearer adaptgors corresponds to a _different signaljng bearer
ser vi ce.){iS SB%?H?OWHE&%BF’@?%NS nagggementy Fpmge@pbemgrqq@ge mpgr service
is a SAAL UNI 2beah@be $@EMyGEe system MEndgBh bR At Ay tihelithreby hidigahoBedi d step

of adapting the service primtive so that it i's conpatible with the
under | yi ng si dAlo begingediresting signaling mesyages to aglifforent stieaglingfbearppsardgdvi ng an

address par anghet, \iaiShi HRcisy he SferRdnBr'the/GenatREpotddotiRElr.
The primary function of the BAP 130 is to adapt or adjust a signaling

20 message so that it becomes compatible with an intended one of a number of
signaling bearer services. Accordingly, the BAP 130 includes a number of
signaling bearer adaptors. In FIG. 2, three exemplary signaling bearer adaptors
are illustrated: a MTP adaptor 225, a SAAL_UNI adaptor 230, and an IP adaptor
235. However, it will be understood that additional adaptors relating to other

25 underlying signaling bearer services may be provided. Adapting a signaling
message so that it is compatible with the intended signaling bearer service may
involve translating the corresponding primitive, and it may involve adding or
deleting parameter information depending upon the message and/or the particular

signaling bearer service.



address paraneter is associated with the renote network node. 5. The net hod
of claim3, wherein said step of adapting the service prinitive 33AUGHSTR002
is conpatible with the underlying signaling bearer service conprises the
steps of: 13 AUGUST 2002 WD 99/ S5095 PCT/ SE99100661 - 15 mappi hg a
TRANSFER. REQWBSd/5q0p8 miti ve to a DATA. REQUEST primtive; andci/sesmosi ng t he
DATA. REQUEST primtive to the SAAL UNI signaling bearer service. S 6. The
met hod of claim 3 further conprising the steps of: invoking a STOP. REQUEST
primtive; mapping the STOP. REQUEST primtive to a RELEASE. REQUEST
primtive; and forwardi ng the RELEASE. REQUEST primtive to the SAAL~UNI 10
signaling bearer service. 7. The method-9ef claim3 further conprising the
steps of: invoking a START. REQUEST prinitive; mapping the START. REQUEST
primtive to an ESHISBBIifiduRieteSRA AL iUNE dduptor 2000in kpedterrdemaiidiMgret he

ESTABLI SH. REQUEST primitive to the SAAL UN signaling hearer service. 8.
The met hod of SReridicays FIQnd shows the arions ingoming aﬁfga\ltg?ms B?‘V‘i“&’@sl s an MIP3
bearer servic 7. t pting the
service prim %sg%at%%@?%%@?& 19§ﬁr§ﬁtge££&§?? E%lg@%{ ﬂtﬁﬁgg @‘bg y?r?géasl gnal i ng
bearer servi cend:ﬂm'ﬁﬂl’slélg tHhE. 3 alsp shefws thmwmm hlgommgladénutgbmgat ion code into
t he servi eprlmtlv |de t code

corr espongs ¢ BEUIEREHASS O efggfggm%g?‘%?r la‘fe\phn%%rgascﬁls#g@? REsh Eﬁéﬁ?‘ 8 ssage.

13 AUGUST 200gdaptar 230 ad@b SRAYS UBEDe4re0atvice 3. 10. The net hod of claim 8,
wherein said step of adapting fhe service prinitive so that i

conpatible with t hiosfienpprtaptly o F1G. g"’rl‘HP%“i‘i&sB@ﬂﬁ@S%éFWHEa%Wﬁhﬁges t he steps
of : identifyi Eﬂ)cé’s@esqgg(lﬁﬁﬁs Hﬁgﬁ\m taﬁa oh@ofh?rglgﬁﬁfn 'n‘f&s gia&ﬂ 4Empieherein the

5 address paraneter corresponds te n n
the SAAL_UNI adaptor 230 will map a
10 SAAL_UNI_ADAPTOR_TRANSFER.REQUEST primitive to an
AAL DATA.REQUEST primitive. However, only the signaling message itself is

transferred. The AAL2 address is discarded. It is discarded because SAAL_UNI

is a connection-based, link-level signaling bearer service, as those skilled in the art
will appreciate. Consequently, there are only two AAL2 switches associated with
15 the connection, that is one at either end of the connection. Thus, a signaling
message sent by one AAL2 switch can only be transported to the other AAL2
switch located at the remote end of the connection. There are no other possible
destinations. Accordingly, there is no requirement to include an AAL2 address
among the parameters associated with an AAL_DATA.REQUEST primitive, so
20 the AAL2 address is discarded as shown.
Similarly, the SAAL_UNI adaptor 230 will map an
AAL DATA.INDICATION primitive to a
SAAL_UNI_ADAPTOR_TRANSFER.INDICATION primitive. However, the
parameter associated with an AAL_DATA.REQUEST primitive includes only the
25 signaling message to be transferred. Because the AAL2 signaling protocol expects
the primitive to include both the signaling message and the AAL2 address as
parameters, the SAAL_UNI adaptor 230 adds the AAL2 address, as shown in
FIG. 3. The AAL2 address is stored in a state variable REMOTE_END 320,
after the SAAL_UNI bearer connection is first established.



usi ng the address paraneter to ascertain an identification code for a MIP
node associated with the renpte network node; and repl acing the 43&UGIYST 2002
parameter with the identification code. | |I. The nethod of claim8) wherein
said step of adapting the service primtive 10 so that it is conpatible

wi th the undeobyssogs si gnal i ng bearer service conprises thep@iysH9o/0d661
inserting a link select code into the service primtive, as a paraneter,
wherein the link select code identifies one of a plurality of |inks over

whi ch the message can be transported to the renote network node. 15 12. The
met hod of claim8, wherein said step of adapting the service primtive so
that it is conpatible with the underlyiig signaling bearer service
conprises the step of: inserting a signaling informati on code into the

service primtive TheSTARIZSTOP, RELEWSE 26d ESTABLISH Pinitves hr@fn%F&i i on code
identifies the S|gnal [ n%&prot ocaol 20 as a MIP user. 13. The method of claim

8, wherein sdiydhebapLotNhadaptor?g0 anehosay i sheuldrhiermoted veat 5 additienal t | s

o - mappi ng. Aot AR R e il Reodik bt uREU BhiGS, tNe St eps
MTP3_ TRANSFERt RioQIdERD herrotddtthatehe SAMl, UNBadahiGhSI0 A8RinvVékeda/ 55095

PCT/ SE99I 00661 - f or war di T ER REQUEST primtive to the
MIP3 bearer é@bﬁfﬁ%@gﬁwcéﬁisﬂzé further conprising the steps
of : i nvoki ng g ST YNRABATOR RESUME ENDSCARION 4 ot he STOP. REQUEST primitive
to a STOP. I NDI CATTON primtive; and forwardi ng the STOP. | NDI CATI ON

primtive badiale &N} & DAFQRSTATUS.INDICATION, as the SAAL_UNI bearer
service does not provide any functions related to these primitives.

FIG. 4 shows the MTP adaptor 225 in greater detail, as well as the various

10 incoming and outgoing primitives associated with the upper interface 410 between
the BCP 120 and the MTP adaptor 225, and the incoming and outgoing primitives
associated with the lower interface 420 between the MTP adaptor 225 and the
signaling bearer MTP3. In general, the MTP adaptor 225 performs address
translation; message extension, as required, for inserting and removing MTP3

15 routing labels; and the mapping of primitives.

Unlike SAAL_UNI, MTP3 is a bearer that provides a packet transport
service. Accordingly, message packets are routed from a sending entity to one of
many possible receiving entities based on address information contained in the
message packet. As such, MTP3 does not require connection set-up.

20 Consequently, MTP3 does not utilize START and STOP primitives. However,
this is irrelevant as far as the AAL2 signaling protocol is concerned, which
continues to invoke START.REQUEST and STOP.REQUEST primitives and
continues to expect START.INDICATION and STOP.INDICATION primitives in
response. To accommodate the AAL?2 signaling protocol, and to ensure that the

25 AAL2 signaling protocol is truly bearer independent, the MTP adaptor 225, upon
receiving a START.REQUEST or a STOP.REQUEST primitive through its upper
interface 410 returns a START.INDICATION or a STOP.INDICATION primitive
respectively without actually mapping any primitive to or from its lower interface
420.



generation nmeans. 15. The nethod of claim8 further conprising the steps
of: 10 invoking a START. REQUEST prinitive; mapping the START. REQUEAUGUST 2002
primtive to a START.INDI CATION primtive; and forwarding the
START. | NDI CATION primtive back to said nessage generation neans. 15 16. In
a tel ecomunwoabssms network, a nethod for receiving si gnabengroomesnges in
accordance with a signaling protocol independent of an underlying signaling
bearer service, said nmethod conprising the steps of: receiving an incom ng
message at a | ocal network node, independent of the underlying signaling
bearer service used to transport the incom ng nmessage froma 20 renote
networ k node, wherein the incomng nessage is a paraneter in an incom ng
service primtive; and adapting the incomng service primtive froma

format that is conpatNipb®isvi fadkdt Randpoftaedvite s stir@inovd)Gr RAG & Service to a
format that is conpatible with the signaling protocol. 13 AUGUST 2002 WO

991 55095 - 18 1originpHen peinhangd destinatien paintdnforrnation so shakiicre pipgethhoutsithey of :

PCT/ SE99/ 0066 ' | [ [ HuReRY urality
of bearer adaérp%?a?e% t)ob#’hefﬂgrf {5?2?‘?‘%38%2{2(%&85; f\’\)hag?‘jer?%%eg?ﬁ agb}efgrﬁ‘gi plurality
of bear er adapimbodinent ofthppresent invention édch MTP nadegn #iiei $87 detyvarker service. 5

18. The apparatus, of .claimJ16, wherei e signalin rer.seryice is a
SAAL UNI bsgar JPalg@ing 3 gwn i’@‘.q“%'ﬂ%m‘n‘é’ﬁﬁ@ @43@ g’ﬁ?ﬁe e &/ﬁgr‘ébﬁs ‘éS&ﬁYEP step of
adapting the ijn&ify the MEP Mbdefrdih wiichia\sggnhlifindsshgel dfbinatel 2ln Addifmnpat i bl e

wi th the underlying signaling bearer service to a format that is conpatible
with the si gnatafinMIF adapten|forcesamples MIP adaptor 225, maintains an address

translation table 440. The address translation table 440 provides a list of each
AAL?2 address associated with each adjacent AAL2 node in the AAL2 overlay
10 network, along with the destination point code (DPC) associated with the MTP
node corresponding to each of the adjacent AAL2 nodes. The MTP adaptor 225
uses this information to process message transfer primitives and flow control
primitives as will be explained in greater detail below.
When the MTP adaptor 225 receives a
15 MTP_ADAPTOR_TRANSFER.REQUEST primitive from the BCP 120, through
its upper interface 410, it analyzes the address parameter to identify the AAL2
address of the adjacent AAL2 switch to which the outgoing message is to be
transferred. Since MTP3 relies on DPCs rather than AAL2 address, the MTP
adaptor 225 uses the address translation table to identify the DPC corresponding to
20 the AAL2 address in the parameter. The MTP adaptor 225 then replaces the
AAL2 address in the parameter with the corresponding DPC, as shown in FIG. 4.
In addition, the MTP adaptor 225 attaches its OPC, as shown in FIG. 4, as
required by the MTP3 signaling bearer service. In contrast, the OPC and the
DPC are removed from the parameter for incoming TRANSFER.INDICATION
25 primitives as shown.
The protocol used by the MTP3 bearer service requires two additional
codes to be present as parameters of a TRANSFER.REQUEST primitive. These
two additional codes are the Signaling Link Selection (SLS) code and the Signaling



10 the step of: inserting an address into the service primtive, as a
parameter) wherein the address is associated with the renote net A3 AUGUIE 2002
20. The nmethod of claim 18, wherein said step of adapting the incom ng
service primtive froma format that is conpatible with the underlying
signal i ng 15whesssss service to a format that is conpati bl erei/sEponiése
signaling protocol conprises the steps of: nmapping a DATA. | NDI CATI ON
primtive to a TRANSFER | NDI CATION primtive; and forwarding the

TRANSFER. | NDI CATION primtive to said incomng 20 nessage receiVving neans.
21. The nethod of claim 18 further conprising the steps of: mapping a
RELEASE. | NDI CATION primtive to a STOP-INDI CATION primtive; mapping a
RELEASE. CONFIRM primtive to a STOP. I NDI CATION 25 primtive; and 13
AUGUST 2002 Vinf&iaficrDOEeRSKD)Se88./ ThG pirpest Df tieseavodidditiohdleodesGh11 NDI CATI ON
to said incom ng ssage .recei ying neans. 22. The method claim 18 further
conpri sing th@%?g‘g%‘%‘??dlﬁﬁ’ﬂb‘ﬁ\{r&‘ n ESTABLI SH. I NDI CATION prinitive to a 5
START. | NDI CATI ON PfiieW1TPY Sondi@p Bi peae o i ithye to a
START. | NDI CATI ON Blr‘l}ew’g"%ggndgﬁg B o %‘?ﬁgﬁﬁhﬁ o Mk S BELHicbit® L0, 2

i ncomi ng messsigualing vedey iimie metuosk. Typicedly, Messagegtafficlisevendy distribu@d wher ei n

t he si gna#i ng bea@(baer serrl\/l'in(f(g 'sdoan I\(/)ITP3 st%eak%i; servi1 e, .24, T{ﬁe t hod of
clai m 23 Yurt f&9° rﬁﬂ’?gi ng t e §?%?)’8:fc.s Fe Feﬁﬁa%?ﬁ HBRTFFEFEEE on code
par anet er f r otle dervice @dore@oblisCsinderalisinhiivecrouted) orie @viilablecfor seghgel trafa i on code

corresponds to_an MIP node associated with the 15 rempte networ k node.
when one or more links are inoperative. Proper coding of the SLS code helps the

MTP3 layer to evenly distribute the message traffic over the available links.
However, sometimes messages must arrive at their destination in a particular

10 sequence. To insure that this occurs, the messages should be transported along
the same route between the signaling nodes. By setting the SLS code to the same
value for each of a number of messages, the SLS code helps to ensure that the
messages are transported over the same route, in sequence, by the MTP3 bearer
service. As shown in FIG. 4, the MTP adaptor 225 attaches the SLS to the

15 parameter associated with outgoing TRANSFER.REQUEST primitives, and it
removes them from the parameter associated with incoming
TRANSFER.INDICATION primitives.

The SIO code is used to identify the specific MTP3 user. In the present
case, for example, the SIO code identifies the AAL?2 signaling protocol as a MTP3

20 user. As shown in FIG. 4, the MTP adaptor 225 inserts the SIO code as a
parameter to each outgoing TRANSFER.REQUEST primitive, and it removes the
parameter from each incoming TRANSFER.INDICATION primitive.

In addition to handling START, STOP and TRANSFER primitives, the
MTP adaptor 225 must also handle certain incoming, flow control primitives.

25 These include MTP3_PAUSE.INDICATION, MTP3_RESUME.INDICATION,
and MTP3_STATUS.INDICATION primitives. Upon receiving any one of these
three types of flow control primitives from the MTP3 bearer service, the MTP
adaptor 225 first determines whether the DPC parameter in the primitive is listed
in the address translation table 440. If the DPC is listed in the address translation



25. The nmethod of claim 24, further conprising the steps of: using the
identification code to identify an address corresponding to the A3RAUIGUST 2002
network node; and inserting the address corresponding to the renote network
node into the 20 service primtive, as a paraneter, in place of the
identificatiwoowssigs paraneter. 26. The nethod of clai m 25, petisrenesst he
second service primtive is a PAUSE. | NDI CATION primtive. 13 AUGUST 2002
WO 99/ 55093 PCT/ SE991 00661 -20 27. The met hod of claim 25, wherein the
second service primtive is a RESUVE. | NDI CATION primtive. 28. The nethod
of claim 25, wherein the second service primtive is a STATUS. | NDI CATI ON
primtive. 5 29. The nethod of claim23B-wherein said step of adapting the
service primtive froma format that is conpatible with the underlying

si gnal i ng beaalsie 446 rthis Grelidates ¢hat themmdssaigh ainanasedcfeonp ain adjhcentAAD2t he signal i ng

protocol conprises _th tep of; novj ng an identificatiqn code paraneter
fromthe serﬁ“ﬁ'@hpgi‘ﬁ&ﬁv@gpt%z#@‘%l v %@WFPF@%@MES%&WSWMS
to the renot flﬂé‘ﬁ‘&df&ﬁ!&aﬁ@ﬂ%ptﬁ@q#ﬁﬁd%’éﬂpﬁ afh pirambit %%hegtgmw%ssa' d step

of adapting e service primtive froma format that 1s mpatible with the
under | yi ng sirgquitedivy theAAb? psasecpl.c bn the case oba MEPX SEATUS. INDIGATIONe with the

signal i ng protocal conpri ) i an.identification
code par %met é?:n?xﬁ%%atcﬁgsescﬁ%?r%gﬁg??}E]B&ei(i{llle‘lf‘Bl%%ﬁggﬁea?%ée{v&cg it fr’]'lf? cation code
corresponds tigsekta® ad #pahmeret. WiE| kowevels theIIPC Theot e mcthehddeéssi m 23, wherein
said step of adapting the service primtive froma format that is

conpati bl e vm:tfwshh@ ‘ﬂwﬂéf‘q”ﬂﬁéﬂ'@l apiPs Hy ‘H@éfdérmes’@?%‘l‘géé‘s ftdhag beegr mat t hat is
compat i bl e W dolbi}cdrth 886l hd)keBf RALS SwiehOURI IsWifsable®y4fle RhEH. OF: T enOVing 2
link select code parameter fromthe service primtil vg, erein the |ink

sel ect code isigmating pretocal. | i nk over which the incom ng nessage was

transpor fOed from t\{}ﬁlerae&g efred g}n\.{)\gc{i\lﬁeﬂ%g tie present invention has been described

with respect to the SAAL_UNI and MTP3 signaling bearer services, it will be
understood that other embodiments are feasible which include adaptors relating to
other signaling bearer services. Other candidate signaling bearer services include
IP, TCP/IP and SAAL_NNI bearer services.

15 The present invention has been described with reference to a preferred
embodiment. However, it will be readily apparent to those skilled in the art that it
is possible to embody the invention in specific forms other than as described above
without departing from the spirit of the invention. The preferred embodiment is
illustrative and should not be considered restrictive in any way. The scope of the

20 invention is given by the appended claims, rather than the preceding description,
and all variations and equivalents which fall within the range of the claims are

intended to be embraced therein.



13 AUGUST 2002 WD 991 55095 PCT/ SE99/ 00661 -21 32. The nethod of claim 23,
wherein said step of adapting the service prinmtive froma fornmatd3AEUST 2002
conpatible with the underlying signaling bearer service to a format that is
conpatible with the signaling protocol conprises the step of: 5 renoving a
si gnal i ng i nivonyresndson code paraneter fromthe service pri nPCT/SEp/ONMEESr €i N
the signaling informati on code identifies the signaling protocol as a MIP
user. 33. In a telecommuni cations network, an apparatus for generating
signal i ng nessages that enploys an AAL2 signaling protocol that is

i ndependent of an 10 underlying signaling bearer service, said apparatus
conprising: neans for generating a nesspge i ndependent of the underlying
signaling bearer service to be used in transporting the nessage to a renpote
net wor k node; WIEATIS ICLAIMEDHASNg a service prinitive, wherein the signaling
nessage is a paranmeter in the service primtive; and 15 bearer adaptation
means for converting the service primtive froma format that is conpatible

wi th the AAL2ysi OnalyliBBednirliEbad Rndork Of flihod RilgehétaBithlifll © Wi th the
under | yi ng signaling bearer service. 34. The apparatus of clalm33 further

conpri sing: bmassages seaceorsiancsowitia signaling pratepabthitis infiependeiswfamg t he service
primtive 20 cont.ai ni t i ing.. e fram sai d, nessage generation
means to one BY egy’ﬂgagg?lf@e%lfe ggeggl?%%al atﬁoglﬁrlﬁlgéﬁge,m% ‘'ein each of the
pluralitysof bear efenedeify AsipailingBRaage MAEFRANE0 0Ftht QnderFidgfsefmandg Si gnal i ng

bearer service. 35. The aggs}aerat us of claim33) wherein the signaling bearer
service is a osarar sevjcerie by Ried dn fronsperting Heduesses 4o p Esmole AWtk Mdeeans is a

SAAL UNI 25 adapt GhvokingloseMEdpIm#90 Avherein the signaling message is a parameter
in the service primitive; and
adapting the service primitive so that it is compatible with the underlying

10 signaling bearer service.

2. The method of claim 1 further comprising the step of:
distributing the service primitive to one of a plurality of bearer adaptors,
wherein each of the plurality of bearer adaptors corresponds to a different

signaling bearer service.

15 3. The method of claim 1, wherein the signaling bearer service is a

SAAL_UNI bearer service.

4, The method of claim 3, wherein said step of adapting the service primitive
so that it is compatible with the underlying signaling bearer service comprises the
step of:

20 removing an address parameter from the service primitive, wherein the

address parameter is associated with the remote network node.

5. The method of claim 3, wherein said step of adapting the service primitive
so that it is compatible with the underlying signaling bearer service comprises the

steps of:



WO 99/ 5509S PCT/ SE99/ 00661 -22 36. The apparatus of claim 33, wherein the
signaling bearer service is an MIP3 bearer service and said bear 3 AUGUST 2002
adaptation nmeans is a MIP adaptor. 37. In a tel ecomrmunications network) an
apparatus for receiving signaling nessages that enploys an AAL2 signaling
protocol indepesdennt of an underlying 5 signaling bearer srOT§ES®Q06&aI d
apparatus conprising: neans for receiving an incom ng nessage i ndependent
of the underlying signaling bearer service, which is enployed to transport
the incom ng nessage froma renote network node to a | ocal network node,
wherein the incomng nessage is a paraneter in an incom ng service
primtive; and 10 bearer adaptation nmeggs for adjusting the service
primtive froma fornmat that is conpatible with the underlying signaling
bearer service to n@appig FHRANSEER. REQUESTtrivhitiverota DA REQBEST gnal i ng
protocol. 38. The apparatus of claim 37 further conprising: bearer service
coor di nat i on BriEH¥e:@8d distributing the service primtive 15 fromone of a
plurality of bear “gﬁﬂﬁg i ARFU A i cei ving
means, wherein eag{’{ of t @E% ality %S? %gg@gér {b;[ggg{qg%’gggﬁgggﬂgﬁcorresponds
to a differerteasr gproice.ng bearer service. 39. The apparatus of claim 37,
wherein the signaling bearer service is a SAAL UNI bearer service and said
bearer adaptation neans is a SAAL UNI 20 adaptor. 40. The apparatus of

clai m 37,5 wheg ei nmbalea{oamkiaﬂﬂsme%owxﬁ%isvﬂ e btepsgF: MTP3 bearer service
and sai d bearer adaptation neans is a MIP adaptor. .A& A f.A5,?. A95S. ALn

. An?. A[ 2. Ae. Ae. Aoynvakiag a8T QP . REQYEAT grimitive; As. A'y. AL, . AL, 2 01VbRwc; ?8
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primitive; and
15 forwarding the ESTABLISH.REQUEST primitive to the SAAL_UNI

signaling bearer service.

-

8. The method of claim 1, wherein the signaling bearer service is an MTP3

bearer service.

9. The method of claim 8, wherein said step of adapting the service primitive
20 so that it is compatible with the underlying signaling bearer service comprises the
step of:
inserting an identification code into the service primitive, as a parameter,
wherein the identification code corresponds to a MTP node responsible for issuing

the signaling message.
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O messa(g)e can be transported to the remote network node.

15 12.  The method of claim 8, wherein said step of adapting the service primitive
so that it is compatible with the underlying signaling bearer service comprises the
step of:

inserting a signaling information code into the service primitive, as a
parameter, wherein the signaling information code identifies the signaling protocol

20 as a MTP user.

13.  The method of claim 8, wherein said step of adapting the service primitive
so that it is compatible with the underlying signaling bearer service comprises the
steps of:
mapping an MTP_ADAPTOR_TRANSFER.REQUEST primitive to a
25 MTP3 TRANSFER.REQUEST primitive; and
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14,  The method of claim 8 further comprising the steps of:

invoking a STOP.REQUEST primitive;
5 mapping the STOP.REQUEST primitive to a STOP.INDICATION
primitive; and
forwarding the STOP.INDICATION primitive back to said message

generation means.

15.  The method of claim 8 further comprising the steps of:
10 invoking a START.REQUEST primitive;
mapping the START.REQUEST primitive to a START.INDICATION
primitive; and
forwarding the START.INDICATION primitive back to said message

generation means,

15 16.  In a telecommunications network, a method for receiving signaling
messages in accordance with a signaling protocol independent of an underlying
signaling bearer service, said method comprising the steps of:

receiving an incoming message at a local network node, independent of the
underlying signaling bearer service used to transport the incoming message from a

20 remote network node, wherein the incoming message is a parameter in an

incoming service primitive; and
adapting the incoming service primitive from a format that is compatible
with the underlying signaling bearer service to a format that is compatible with the

signaling protocol.
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distributing the service primitive from one of a plurality of bearer adaptors
to the signaling protocol, wherein each of the plurality of bearer adaptors

corresponds to a different signaling bearer service.

5 18.  The apparatus of claim 16, wherein the signaling bearer service is a
SAAL UNI bearer service.

19.  The method of claim 18, wherein said step of adapting the incoming
service primitive from a format that is compatible with the underlying signaling
bearer service to a format that is compatible with the signaling protocol comprises
10 the step of:
inserting an address into the service primitive, as a parameter, wherein the

address is associated with the remote network node.

20.  The method of claim 18, wherein said step of adapting the incoming
service primitive from a format that is compatible with the underlying signaling
15 bearer service to a format that is compatible with the signaling protocol comprises
the steps of:
mapping a DATA.INDICATION primitive to a
TRANSFER.INDICATION primitive; and
forwarding the TRANSFER.INDICATION primitive to said incoming

20 message receiving means.

21.  The method of claim 18 further comprising the steps of:

mapping a RELEASE.INDICATION primitive to a STOP.INDICATION
primitive;

mapping a RELEASE.CONFIRM primitive to a STOP.INDICATION

25 primitive; and
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22.  The method claim 18 further comprising the steps of:
mapping an ESTABLISH.INDICATION primitive to a
5 START.INDICATION primitive;
mapping an ESTABLISH.CONFIRM primitive to a START.INDICATION
primitive; and
forwarding the START.INDICATION to said incoming message receiving

means.

10 23.  The method of claim 16, wherein the signaling bearer service is an MTP3

bearer service.

24.  The method of claim 23 further comprising the step of:
removing an identification code parameter from a second service primitive,
wherein the identification code corresponds to an MTP node associated with the

15 remote network node.

25.  The method of claim 24, further comprising the steps of:

using the identification code to identify an address corresponding to the
remote network node; and

inserting the address corresponding to the remote network node into the

20 service primitive, as a parameter, in place of the identification code parameter.

26.  The method of claim 25, wherein the second service primitive is a
PAUSE.INDICATION primitive.
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28.  The method of claim 25, wherein the second service primitive is a

STATUS.INDICATION primitive.

5 29. The method of claim 23, wherein said step of adapting the service
primitive from a format that is compatible with the underlying signaling bearer
service to a format that is compatible with the signaling protocol comprises the
step of:

removing an identification code parameter from the service primitive,

10 wherein the identification code corresponds to the remote network node.

30. The method of claim 23, wherein said step of adapting the service
primitive from a format that is compatible with the underlying signaling bearer
service to a format that is compatible with the signaling protocol comprises the
step of:

15 removing an identification code parameter from the service primitive,

wherein the identification code corresponds to the local network node.

31.  The method of claim 23, wherein said step of adapting the service
primitive from a format that is compatible with the underlying signaling bearer
service to a format that is compatible with the signaling protoco! comprises the
20 step of:
removing a link select code parameter from the service primitive, wherein
the link select code identifies a link over which the incoming message was

transported from the remote network node.
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(- primitive from a format that is compatible with the underlying signaling bearer
service to a format that is compatible with the signaling protocol comprises the
step of:
5 removing a signaling information code parameter from the service
primitive, wherein the signaling information code identifies the signaling protocol

as a MTP user.

33. In atelecommunications network, an apparatus for generating signaling
messages that employs an AAL2 signaling protocol that is independent of an
10 underlying signaling bearer service, said apparatus comprising:
means for generating a message independent of the underlying signaling
bearer service to be used in transporting the message to a remote network node;
means for invoking a service primitive, wherein the signaling message is a
parameter in the service primitive; and
15 bearer adaptation means for converting the service primitive from a format
that is compatible with the AAL?2 signaling protocol to a format that is compatible

with the underlying signaling bearer service.

34.  The apparatus of claim 33 further comprising:
bearer service coordination means for distributing the service primitive
20 containing the signaling message from said message generation means to one of a
plurality of bearer adaptation means, wherein each of the plurality of bearer

adaptation means corresponds to a different signaling bearer service.

35.  The apparatus of claim 33, wherein the signaling bearer service is a
SAAL_UNI bearer service and said bearer adaptation means is a SAAL_UNI
25 adaptor.
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37.  Ina telecommunications network, an apparatus for receiving signaling
messages that employs an AAL2 signaling protocol independent of an underlying
5 signaling bearer service, said apparatus comprising:
means for receiving an incoming message independent of the underlying

signaling bearer service, which is employed to transport the incoming message
from a remote network node to a local network node, wherein the incoming
message is a parameter in an incoming service primitive; and

10 bearer adaptation means for adjusting the service primitive from a format
that is compatible with the underlying signaling bearer service to a format that is

compatible with the AAL2 signaling protocol.

38.  The apparatus of claim 37 further comprising:
bearer service coordination means for distributing the service primitive
15 from one of a plurality of bearer adaptation means to said incoming message
receiving means, wherein each of the plurality of bearer adaptation means

corresponds to a different signaling bearer service.

39.  The apparatus of claim 37, wherein the signaling bearer service is a
SAAL_UNI bearer service and said bearer adaptation means is a SAAL_UNI
20 adaptor.

40.  The apparatus of claim 37, wherein the signaling bearer service is an

MTP3 bearer service and said bearer adaptation means is a MTP adaptor.



