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DI STRI BUTI ON OF SERVER AND GATEWAY | NFORMATI ON FOR
wEQOB/08BENFI GURATI ON TECHNI CAL FI ELD 5 [ 0001] HEESE2007/051085

present invention pertains to tel ecomunications, and

particularly to distribution of configuration and

status informati on between gateways and servers of a

net wor k. BACKGROUND [0002] The Internet is a

}AD(?!H\T@MWHFI@ DtISéERIBIé"BE()\N OF SLElt{VER g&ND
i ntercq 0 r r y
packet bk YA AVEORMEALIONEOR RGO
(1P). Thelnternet Q‘N W mwte of
comuni cati on protoco 18 e two best known
are the Transm ssion Control Protocol (TCP) and the
I nt ernet Protocol R packet - swi t ched
net wor ks such as thei@é&g—ﬁﬂAgF e+ 1S a device
or, 15 in sonme cases, software in a conputer, that
erm s t he next netvvork ojnt.to which .a packet .
oofEher &' oE% e dbte b PSRk Bitat S 30 Ferticularly to
distdtibe dfeeatfigdrationaiid staat evidymanbe betvastd dieéweyKand servers of a
g(ts anot her), including each point-of-presence on
NEIWREX. | nternet. Routers within the Internet are
organi zed hierarchically. Routers used for
i nformati on exchange us systens are
called interior routerﬁxdk&&a&m a variety of
Interior Gateway Protocols (1 GPs) to acconplish this

ose. [ 0004] Internet Proto I P) routin
ooﬁﬁ,i’ oco|Ei[edﬁn&qr]pﬁwtaevvpﬂfw%tnugﬂcw(e%qé% RS Ofind

inte@@IRBNE. coYﬁ}ﬁﬁ&VﬁémRirﬁﬁhaft waRsh ANt Py phekAMRbing 8iMg the
on distri but certain informtjon anpng netvvork

stanglgpd fntegnet Pgot@%lv@m ehhe dfernsd Pretapgls somprseHaf el

con?rﬁuﬁl%ﬁbﬂi‘ grcP(B@(‘il@ cot whichh@k %f%rtfest ERSKE 28 ieBMsmission Control
tr ans}gort mechani sm 25 of routing

Prom?@%@?hamémﬁs@@em@? Tqieenditi on di stribution. [0005]
One of the exanples is the usage of interior gateway
rotocols in the Generalized Milti-Protocol Label

[00&5 t chi Ag PrewstSyitgsk idporsatichyas the nterngt, a Eppis& device or,

in SBHI% d@@@sn S%Waffeeﬁ{ a Bt ﬁbu(e@sﬁ’l A1 dPeRhARRIhEser Ihé%%rlk Boint to which
OSPF WD 2008/082352 PCT/ SE2007/ 051085

a packet should be forwarded toward its destination. A router can be located at any

gateway (where one network meets another), including each point-of-presence on the
Internet. Routers within the Internet are organized hierarchically. Routers used for
information exchange within autonomous systems are called interior routers, which use
a variety of Interior Gateway Protocols (IGPs) to accomplish this purpose.

[0004] Internet Protocol (IP) routing protocols distribute information between
routers and gateways. Whenever other functions in the network rely on distribution of
certain information among network nodes, it is convenient to use transport mechanisms
of routing protocols. Therefore, there are many examples of the transport mechanism

of routing protocols is used for information distribution.

[0005] One of the examples is the usage of interior gateway protocols in the
Generalized Multi-Protocol Label Switching (GMPLS) protocol family. See, for
example, the Open Shortest Path (OSPF) protocol described in RFC2328 “OSPF
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Version 2", J. My April 1998 (incorporated herein by
reference); the Internediate Systemto Internediate
W($y®8/9m352 S-1S] protocol described, e.g., in R:/SAA27/051085
"OSI IS 1S Intra-domain Routing Protocol D. Oran,
Ed. February 1990) (incor poratzed herei n by
reference). 5 [0006] In Generalized Miulti-Protocol
Label Switching S%& LS) protocols, I GP protocals
Versiat 27.0uMoy Amﬂ PR gicarmaatediieseindly fefdsenee); toMntermediate

Syé‘e@l}ﬁ%% medﬁ'ﬂé’ -Iy_QMn @Q%‘S@%'r&oéé &éseh daetg in REC1142 “OSTIS-IS

or mat i on. are escr
IntiRFE1RaB ROl@SFg:PEw@qis iLbr{graing ESquJmmtarwt 9%(@1@@@@@% herein by
ref%héé) Protocol Label Switching (GWLS)"; K. Konpell a,
Y. Rekhter, Ed. October 2005 (i ncor por ated herein
by 10 refer ence) and RFC4205 "Internedi ate Systemto

[OOb@Lg: geldﬂz Z(ggnlﬁ?ﬁ &gh/ftftltgcﬂg@ocogf%ﬁgvs\%@@ﬁ?ih %EE%; pRftocols, IGP
profocolkdispéite 1nfEamatmm aRelmhaisicaktibes; VobdM wagekngth, "and TDM
chahhPEASRRYAL S iR rﬁia‘&oﬁy %G?f ﬁfog({}i%%) are. c{eg&%d %e§ BeRFC4203

connectivity i n ormat i o
“O 3l EesensjontsriafJupporterfyb emeralingl YTH)- HrnfoanhhabdrSwstchmg

(G ER) PR ORI R e KB BlsFoti RS ElteRfh g herein by

refexrben samhB FUs2 0GR SrmetptoBystemabflntereediae System (IS-1S)

Ex R E T WRCBE R N R Ry s TS8R Aing Bty k.

KothpeRs fEcE., EnReokbesr] Bg. QFfobeER 0@h sinoogorated GBRfn Yersf@ence).
2", D. Kat z, K Konpella, D. Yeung Septenber 2003;

RFC3784 "Internediate Systemto Internedi ate System
OOOV]S IS) Hodi deysicomscfivity ilirfafrhhnoﬁ(luﬁnm,rﬂexd{ typg, (M EYdsess), traffic

engm rmg éprgtT é]a%'()ﬁ]g)raEIIOH 1%§g0rdé§a%g:bg%éieto s,ggpoﬁé{,aéﬁc engineering
algmmtfrmtsmatthe PatdnCobpfrditoraBati QP IEX tIS TS exwasibas fENVGEMBLS rely on

ee  RFC3630 and. RF res c' ely, ' g
ot Eag T e G RIS OIS TPIS e cs Bn RIS BisBsfhe OSPF Opague
LSfB@:‘ptdﬁS itd e(lﬁbtmrem@llyolr%@f RIHCB630efTraitid Eﬁglntebﬁﬁg (RE® Extensions to

OSPERestighd o) Kal iﬁié&ﬂzrgpél?ﬁaiﬁp%wf crigaBeor 2P0k K 784

“Infefthediaes SSDsl”teml t0 [EPhRdi08 8 yStdah (ISL 1) @@énsh@ns fde raffic
servers

EnSGiRsaE QLB STEbnd IgduRELOR4 A 6F HGIoN C(hREI ] herein by

refe'réﬁ‘c@t Im na@ld: infSmidtRIn GROFPH-TEYAnd O 9P F R RiBest VIPLS, see
formation in order to allow PCE clients t

te o
RF@ Qn Rg(féllgpﬁ mEspegteyed g rwhich as@@lre@;lygmcorporated herein by
refedéibt -1 et f-pce-di sco-proto-igp-02 "1 GP 30 protocol
extensions for Path Conputation El ement (PCE)
Di scovery," Jean-Louis Le Roux, pce, 27-Jun-06,

oo@séEcor PBAIRG theerichsiv JEfRe @mﬁhonl theRdflicth @y TRtete Drafts
that propose to extend IGP protocols so that they also advertise node capability
information. In GMPLS, one such protocol is “IGP extension for PCE discovery”
where PCE servers advertise their configuration information (including location and
control capability info) and congestion state information in order to allow PCE clients
to select the optimal PCE server. See, e.g., draft-ietf-pce-disco-proto-igp-02 “IGP
protocol extensions for Path Computation Element (PCE) Discovery,” Jean-Louis Le
Roux, pce, 27-Jun-06, (incorporated herein by reference). In addition to the PCE
discovery IETF draft, there are further drafts discussing the advertising of node
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di scovery | ETF draft, there are further drafts

di scussing the advertising of node WD 2008/ 082352
weFansBEa0N 7/ 051085 3 capabiliti es with | GPs. BeBSEX0T/051085

exanpl e, draft-ietf-ospf-cap-Q8 "Extensions to OSPF

for Advertising Optional Rout er Capabi lities,

AceelLi ndem ospf, 2-Dec-05 (i ncorporat ed herel n by

referevg‘zé and draft-ietf-isis-caps-06 "IS-1S '
capaktlgresi 168s. Sedvier eksnnlg, Rmft aatf-peplocamdB GHxtensns to OSPF

for aEHing iy D R Rl L PO S AGpERE L DY 18- 05

(ineca@porated bemtmb;a:trsfeme}alamd drsﬁdeh‘fasls aapmﬂgyﬂtﬁgls Extensions for
-1 P- , ro

AR LB TR RO R T AR i perin by

reféenehior)mat i on between different sites of a Virt uaI
Private Network (VPN). 10 [00010] The above descri bed
usages of routing protocols to distribute non-1P | evel
[0008T or mat Exerish Gatew imaPratheslr( B4 riootng pnotasok aserlserused for

i atd : enti i)
corf g9 er P55 T 1o R Ry Bk el I BR8) CpipTieBRusions are
userdbickehaneewonksctivief arfoedatian betwSgatdifferoit shed elCd N’nﬂual Private
Evo I[N, or "SAE/LTE") is being worked out in the
Netﬂogkgywbzmi on body 15 known as the Third Generation
Partnership Project (3GPP). The central node of System
ite 0 h
0BG PSPl LR, o b DR o SBigp agntp 1eve
mfmmloamdhomrthatoﬂhepl applicitioreas sptiver aochgtmabufsetus hdvertisement
roﬁqh?el'szﬁ % hitecture, two entities are defined: (1)
p g Kobr ff 'nagenent Entity (MVE) handles control
plane (CP) signaling and it is responsible for _
[OO?EEI’ | Iat gfm},%aeyﬁgtér%) céﬁlﬁeggfr% f%ﬁ {%%%i]t%:ﬁa' tl%{gs%%eg{eafo as System
Arc@liteu@r@Esplutton ar &ﬂAEéb"ﬂ“Ei")ﬂsl g g alorkedvubin tha semalauﬁmtion body

kR4 Ee AHRD b B BB E R RS O B ot o

Sys(SAR g ctior Ebloitiont($ AVD na@&m&ntes&r& iGare SGatéWMEQACﬁW ), which

titi UPE
coulf s PR sroh Eled ot i ol Pl Gt Erbssitynsy. In the
splis amhhteéﬂue@ tploagitieg. aré/dbﬁhd:d )(l]r\]/ﬁha%@mmﬁ}t/ E{Mnatgwn{eM\/Ehtlty (MME)
0 a ani | C a at | noae
han@@%@ﬁ% @@f@’s g it ISgFePOTNEHF (TP WQ%QHXQ%%Q) the User
PlarEeDEhﬁt}ﬁ(SURM\@&he %ﬁtd\ﬂ?aﬁ foeYho\Béce pAarsd (K ptrhd)Calig. 1 shows a split

entit er req uests a service, a nechanism

archdgqe ?éo%‘ﬁ%fqﬂp“f%’iarbﬁWEglsyW nodes and bi nds

[00012] A pooling concept is also discussed in System Architecture
Evolution/Long Term Evolution (SAE/LTE) for Mobility Management Entities
(MMESs) and User Plane Entities (UPEs), in order to reduce capacity, to increase
reliability, and to allow for simplified planning. Mobility Management Entity (MME)
pooling is a mechanism by which a base station node (e.g., NodeB) can handle multiple
Mobility Management Entities (MMESs) as if they were a single logical entity. When a
user requests a service, a mechanism selects one of the physical MME nodes and binds
the user to the selected MME,
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the user to the selected MVE. WO 2008/ 082352

PCT/ SE2007/ 051085 4 [00013] A simlar pooling concept
w@avsmse2 be defined for user plane nodes. | n POESEWABE1085

of user plane pooling, nmultiple UPE nodes are able to

serve user sessions in a giveén region. It is the task

of the MVE (or other control plane entity) to select a

iven UPE fromthe pool when a user attaches to the
Oogéfb}/vor k. Astodedpagling cersps cymaldo Bestsimedtiar ngmg)angonodes. In the

casQ%tf u§5ﬁ%}gﬁggi$@ﬁd§ﬂﬁﬁlé | és Wﬁ%&ge%e é%ﬁf@:’ t0 SEP\% t?s%f"?eﬁsmns ina

I'n earl1er nob
glvsysftgm; (teis ghe task-ofitex MMIE ®eo¢hergonGPRBlasepmtity) thiedkect a given

UPﬁﬁﬁg)ghg g% | B8n 2 TR %t?%(%reg ]xg’ %gg%éﬂgigéégg%qi%ykusers (and Base

connec
stat{aNdonmdese amhffenienc@betv@mdmﬁﬁ wothin (lENjamepdels, v
5.4.0; and v 6.3.0 which is incorporated herein by
reference. 10 [00015] In operational networks, pooling
[000b4F i gurRedlog laradiSOgmeémyeaﬁmrembl&msxsrtems {the., SAfElex for Serving

GPRATERPra TG PREIRES Uphsee” LPFchs 2ol fiiitdmain

congetteat DﬁRadm\/Abm Naswsirkl (aRAde)mcEienm mulap]e(ﬁoneri\letmtzﬁk (CN)
nod g By 01 eea M el PR Bl M eRiss 1o pe

aligned with the configuration of Base stations and

[OOMD ﬁs né?nc %gzlﬁ er?ggfv%orjk? é(%olfﬁlgy o%nl?%&;azgp & 8 ?%%gr%g]selection (in

the StA'ii pcntpnbMM@ awhi/ P§webdcition) melkassd mrsftatmaﬂlg/tpremnﬁgured

infd QRGP0 oot I sSBEY R csincios REBTRE Boniflration in
MMIed (minﬂ me‘mblersh@l kenver ldmes, ﬂ@pertﬁnf@ tsupportédPEs )it enode

confii D1 HBL PSSV PLRAR B o) 08 YR L

Th&&oh@mﬁmélkelﬁdlﬁhtﬂg})@@dlebﬁ@@\wm hoeEssidelypatot elis ynformation.
to/from pools may become a frequent event, affecting
configuration significantly. SUMVARY [00017] In one

[000F6]i ts ﬁ@mpeohmgleomﬁgﬁeﬂbnﬁm&w@bﬁﬂgum@@&haﬁa@ment of pools
| e commu ti ons netwo

moR s AR L7 SRTBRISGEER SGo LY W BF a5 baaI g (and thus less
religtdatndlsnpllieneUsdinklasy Etname§ QUPEkp&% k) @dtwenk irédigglancy

pro 05 B et Bl P 0t bR L Sl

how(e@/@m@ifdld&iyﬁld hen6@RE NMOPEP{BR@micAily) tBABSMPWDIPMalRcome a
entities a|6r,geconf|0§g,red to transmt —advertisemen
]

frequpos YRR Affectinges FalideHent qam dr mati on conpri ses
stat us
SUMMARY
[00017] In one of its aspects, the present technology concerns a system

comprising a mobile communications network having separation between a user plane
and a control plane. The system comprises plural entities, including plural user plane
entities (comprising the user plane) and plural mobility management entities
(comprising the control plane). At least one of the entities is configured to transmit
advertisement information. The advertisement information comprises status
information and configuration information of the at least one entity. The system further
comprises a node configured to use both the advertisement information and transport
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information and configuration information of the at

| east one entity. The system further 30 conprises a
wooahe/ 0836t | gured to use both the adverti senent PCT/SE2007/051085

i nformati on and transport WD 2008/ 082352

PCT/ SE2007/ 051085 5 informatPon to sel ect a user

pl ane entity for attachnent to a wireless station
_ serviced bY the network. [00018] In an exanple ,
infermrsidinnterselect haisst plane entifyoforatthomenintord warsldspattion serviced by
the%@%?5ﬂ?tion and availability information; the

confrguration information conprises 5 supported

services informati on and pool nenbership informtion;

tra j r ' ' ; [ af ar
LO0DEE | ayr a S B R P Ehd s ot s 35
infeynatioaf gndeavemlgbH g integmerprnidic s fighration ingematign comprises

l: I ' t at e
supBBlEd s fTocs (e ARG SAAIR oo BGOSR AL AMaddiSthe franspor
infomfasromentiodes Pudt odotmdtRitP)s topsbegyeinfommaiioot dresther information

ARy PR TR B e ASAELG PRSIRAL ol 1 one cxampl
imp(l@8Pptipnptheculy erisesage informyeon isimotied imadimiteng Information
proliRt ERBE Frodle. IR PP TS Blnts e b ol spisomen
inf@yrsition i§ il &edrasaa@pen [SHOOES] Pdth (exs PéX prploeol message. In yet
anc 8RR b R bR DR ey n o
Inte@hnetiige Sestenotcobcrondlige $s/stenn OB SPinadsamebi | e

comuni cati on network which is configured to use both

advertisenment information as transmtted from
[008t9]at i f iladinpdxaneplertitddéseat)thd plansipaobilithhamagtment ¢ities are
t .a user plane entity for attachnent to a

sel e(ﬁ:
orggineef BUQ POPLY i on serviced by the network. The
advertisenment information conprises status

raformat | o nd confjQur.ation informati on qf the .
[00b S T ATPEF BREOL R i Blodn LA R Podl o pepile
conantiickgsn aotwaerksehighus abnfigwedpd ane betit adveetsahiers infemation as
nment entities

el o Sl fiad, SRRg qutifes My BAGribt JHlarment (4 g lect  user plane

enti?@ﬁﬁgﬁfaehmeﬁﬂ td & Wifd%dﬁ)sie%t%&g&ll{lﬂce&\fb@t?.e ﬁleﬁﬁ@&ct’{)}ml‘ adWRetisement

. ecnnol o concer ns. nme (0] (0] (0] ratil.ng. noni |1 e .

I O SR AT LTt BT ioRBaRoR o the stratified

plants@ttitRisameheaneh it hfi®bntitZs dIndhiese Iflhﬁal{l_%%if\@lahe entities of a user
e LTIl es

co ises plural entities (the plura ,
planclc ko ThPRHAY MARECHFBhen B Al oA nhhe Aede is
prefés&ly @'MBBH@EM@M@,@{B@M@W {VINERagenent entities

conprising the control plane); the nmethod conpri sing

recei ving adverti senent

[00021] Another aspect of the technology concerns a method of operating a
mobile communications network having separation between a user plane and a control
plane, the network comprises plural entities (the plural entities including plural user
plane entities comprising the user plane and plural mobility management entities
comprising the control plane); the method comprising receiving advertisement
information from at least one of the plural entities; and using both the advertisement
information and transport information to select a user plane entity for attachment to a
wireless station serviced by the network. The advertisement information comprises

status information and configuration information of at least one of the plural entities.
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information fromat |east one of the plural entities;
and using both the advertisenent information and
W ea@ssg3st i nformation to sel ect a user pl ane BCI/BE2P07/051085
for attachnment to a 30 wireless station serviced by
the network. The advertisemen® information conpri ses
status information and configuration information of at
| east one of the plural entities. W 2008/ 082352
[00pE3] sE20bmamesmeple iBplgnerationnthgmetkadpigher comprises using one or

moké@f @@BII@%V’H?% fac?&% §sLied eL{fsEpgfan‘é %ﬂHF S@S) ﬁ)%hﬁ@n 8% radio

nor e | owm ng ac or to se
aCCpSSaIm%W@ﬁ]ti base statipn Inod@whm:h sdrves thedivoeleat teegenal pt(dbrtpology

mf%%fa‘ﬁog%o gg{/hlﬁg %ﬁga‘r?ﬁn%{m n%ﬁ{/&?an%}gox‘ﬁ%rcﬁbgzﬁg %gﬁgt%n node which

) i'on concernin _
seryest tho wmre;lm%tlemomaé and tlge téve pkbameerstttais; @B) nodeplahe chtity

SRR DS, BSOS DR800 AR th Mg, on

admmtmwblmgorpﬁguredoﬂllﬁs(@ subscri ber information; (5)
and admnistratively configured rules. [00023] Thus,
system and met hod are di scl osed which automatically

(00623} r | butleus, spsttingandametodzard dstchoagd winich ramactmaim:ally distribute

con?%&_; ot algﬁ}g &\é%t nfor Sa%?ﬁ‘%‘i@e%g%tggﬁg@ %ﬁ@?er&%ﬁ* xtenswn of

IGHDrcoItmgqirotdEéEHe @nd)pbntshorrefleaﬂe FS};SPHJTM@ [OSPF] and Intermedlate

Sysgensg ?%Eff‘ @%ﬁ@f%i&sete% [&%ﬂﬁﬁ%\ 3 Wto lfalsa%tﬁ{n Sg}?t g\)én%;em and method

allo&efc&ahted)hgcér& @tew@%ls@icﬁm@l anMREsserh@:tmwmg(dtmd (ad and

reag@%gls}y? Eyerrg{ rglt%*)ratra@ﬂ{)egg gf I@; rr?eéff serv1{:es gbool membership)

of @&h&a@lﬁa&"ﬁ@ﬁ W0 20ehbige fTaih RansgorMifbrihs s Qﬁfdrmatlon
E r:%tf (information 15 dls[t.)kbputed by traff J
distghyidd rrﬁﬁ” e siERET o Sr TR PP AEThe PrLBry). Fifesystem an
metﬁwatfﬁﬁh@nﬂloWEbh@(ﬁslérlﬂdom @bnﬂgu@WOBQﬁh&@%tiéfnngﬁéw node (Base
fd Mgn wher e addi ng a ne%v node (Base,  statio Q
statgog! F%J/@?I L4OFRROLTEGNIFE AnRAPNUSHRIIGNARL ol Teygbers of the
pooiol d* menmbers of the pool. BRI EF DESCRI PTION OF THE

DRAW NGS 20 [00024] The foregoing and other objects,
features, and advantages of the invention wll be

apparent { BREIEPDESCRIPTION'GFPRHE PRAWINGS
description of preferred enbodinents as illustrated

in the acconpanying drawi ngs in which reference

[006Ar act el for@fhg hAd DifersMfER D ACEMIrd LAY AAOMtabEEOf the invention
various views. Thé drawi ngs are not necessarily to

willhearparentdemi e faldewig mermparbicutes desganiion olRieferrethg
emﬂdﬂﬁ?m@ﬁts%' iRL8atell if Iﬂ?e AdY an?fh &é&&%ﬁﬁ%hﬁﬁ& refdrehSe characters

di agrammatic vi ew show n Itecture
Iefer ggﬂ@aqalm Bavtpthroughout the varlous Vlews The drawings are not necessarily

to scale, emphasis instead being placed upon illustrating the principles of the invention.

[00025] Fig. 1 is a diagrammatic view showing a split architecture logical view of

a network comprising both user plane entities and mobility management entities.

[00026] Fig. 2 is a diagrammatic view of an example implementation of the
network of Fig. 1 and further showing each of plural user plane entities sending

advertisements to other entities.
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a network conprising both user plane entities and

nmobility managenent entities. [00026] Fig. 2 is a
walr@gnosasnat i ¢ vi ew of an exanpl e i npl ement at i oPCDSEZ0DE051085

network of Fig. 1 and further show ng each of plural

user plane entities sending ddvertisenments to ot her

entities. WO 2008/ 082352 PCT/ SE2007/ 051085 7 [00027]

Fig. 3Ais a diagrammatic view of the network of Fig
[Ooﬂzghowi ngignddels aodiagramempies wisvk of gleureiwvods ef Fig. érﬁélowmg nodes of

theg{r&\g%lﬁ ’lurlﬁﬂ?%é? F?g x?é IHF%'SO%[H p@ﬂ%ggﬁﬂg nfHabEmeRt entities

org@ngg flantoendads.vi ew i | | ustrating an exanpl e context of
ot her 5 nmobility managenent entity pools and sets of
pl ane entities. [00029] Fi 4 is a diagrammtic
[00@?-8]/\/ of Big. aRadspsl déagr@rmm%fnewalmtr@tme@v@%am@éq@ntext of other
ﬁﬁgﬁgﬁ Vi ews
mObﬂft aggit%eepgg tiv Oeogéaﬁnp getﬁégggé@% i ch can host
advertlsement information. 10 [00031] Fig. 6 is a
[00dDapr ammplsl g iy h%ﬁﬁnﬁﬁh@wﬂ%%ﬁ‘arp&aﬁm ¢ formfa Admple
exanple wreless station tt nt acts or
advettéysanert GolOsPptifhg. 7 is a di agranmmatic vi ew showi ng
an exanpl e UPE selection unit and input factors
utilized thereby [00033] Fig. 8 is a diagrammtic
(0003 @l showigng ashdmeapMaticiviteys shaw g allegnaficerianyd famgssages
which$6h HigadeeriibAOR dhtiof |5 a di agrammati ¢ view
showi ng an exanpl e message format that allows
provision of this "service capability". DETAILED
[00DEBCRI PTHigNe B@Q%’éﬂrahﬁla&ﬁe\/lé@' dfank ﬁgt\g&%%ﬂ Hgi PRhowRig example
purposes of | ampati on and not 20 limtation,
er@ﬁéﬁ:fﬁtﬁpen &W@ jlpchpmentagts PssteRSsuch as particul ar
architectures, interfaces, techniques, etc. in order

rovide thorou h understandln of the present
[00{) gnti He- 9%@\,5198@19 matw\{lpwbsgo%%%,agreg(am@? Hh&eselection unit

andskphd Rdidro utiiGe@fieréli@t the present invention may be
practiced in other enbodi nents that depart fromthese

specific details. That is, those skilled in the art

[00o0a3] be fﬁ@' gid® dda%‘v‘alﬁﬁla‘ﬁ@r\h@\k&%h@ﬁ/ﬁﬁg‘ 48 R AP 1M Bervice
al t hou Qgé) % xplicitly described or shown herein,
adverissmp %9 fe¢Yl es of the invention and are

[00034] Fig. 9 is a diagrammatic view showing an example message format that

allows provision of this “service capability”.

DETAILED DESCRIPTION

[00035] In the following description, for purposes of explanation and not
limitation, specific details are set forth such as particular architectures, interfaces,
techniques, etc. in order to provide a thorough understanding of the present invention.
However, it will be apparent to those skilled in the art that the present invention may be
practiced in other embodiments that depart from these specific details. That is, those
skilled in the art will be able to devise various arrangements which, although not
explicitly described or shown herein, embody the principles of the invention and are
included within its spirit and scope. In some instances, detailed descriptions of well-
known devices, circuits, and methods are omitted so as not to obscure the description of
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included within its spirit and scope. In sone
i nstances, detailed descriptions of well- known
wa@leasogass2 circuits, and nmethods are omtted soPERSERON7/051085
to obscure the description of WO 2008/ 082352
PCT/ SE2007/ 051085 8 the pr esént invention with
unnecessary detail. Al statenents herein reciting
principles, aspects, and enbodiments of the . o
theipnesent ivientias wigh hneecesgrer idetadl. ek Hrpitementsdrescin reeitigg principles,
i.at.e : St
ospels O b QaFRIRTEF AR ARGl el & oRic UREhHREMercot, are
intaridat! te wohompassviaite streciunall andefubotibnad wqueral ¢nts Kreoew!. Additionally,

.. equi val S I - ' ent | oped |

A R T b v T

equseatentsfdenetoped in tleghrtaicess., ey stanuattadevel pp@DBA] pditfosm the same
be appreciated by those skilled

f v i) |
fun?ﬁg?’%)éggﬁlgsﬁﬁgstrwﬁ{u&k di agrans herein can represent

conceptual views of illustrative circuitry enbodying

oo 8,011 A 8 Shab 18 S5 e B kbl b v

blotk dregirame hertiiagamnepresesie cdocapdey] \deds obfidldstiative circuitry

[ epr.esent var.i pus F0cCesses .ch .be. .
embRIEE IR n G bR BE REBRS R L nRAERY 13%iLhs apmrsgiatsd that any
flowantasgse, stﬁ)&ﬁmtsﬂﬂ)nkddagramm SléLﬁfocode,mmbtﬁSS’lﬂie, repiestinevarious
or not .sych conputer or..processor,is explicit .
progfsstn R omaS P oni S RuRl T BTG i o s Fadabl fgdium and so
exetietudi Hgompbutd o padcRt @S ksetlan@lredt sdéh &mputer or processor is
sors”" or "controllers" nmay be provided through

".proces
eXpPﬁEPyu Y9t dedicated hardware as well as hardware
capabl e of executing software in association with
ropri.ate.sof.t war When provided.b . processor,,
00f R o S AER I BE e e ey RS iyl BEGREG piocks labeled
as “@r@tﬁe@m?’ or ?qu@llq’ﬁg’f %a?yﬂﬁﬁﬁ@v&f@lctﬁﬁ@lyh, the rufsbﬁ_@leﬂicated hardware
rality of individua rocessors, SOme o ch may.
as el BE il caPalf P Ret e S Ovar 11 ST ain \ub agpropiate
softiee 2 Wlﬁ%’( ?ﬁd'\/ﬁ’(ﬂ?ﬂ@ﬁ&%(}ice@_éoﬂ lﬂ%‘f{i’r@kigﬂ (rjna§/| Kﬁ%l@vﬁgltd 1556? single
construed to refer exclusive 0 r re ca 0
ded&@é@fﬁ?ﬁ%@%@&@Mrsg}g?%ﬁ@rﬁﬁyr@%éﬁ@rd@,r Bydartity of individual

pro¢dsBbisatd@B.of WIALA alay 15 GRbd Bf 8ResE@Red ( REheobar, @WBligit use of the
read only meno for storing soft

e mory (RO ftware, random
termy cBRCESYRImOF y Comtpljer” ahemidainiingl esirecs toredgeexqlonpgs)to
hardWaiN&@pabld 1S RERES §]@ftwﬁeﬁ %ihl&%ﬁ{gt idcRE Qi gt %%@e&fo@xz digital

a system 25 conprising a e conmmuni catl ons net wor

signad prearssy CXYArharivard seadeem yamemery (ROAkfaastpring software,
ran%cﬁlgta%@éss%@lgl%% {I@AE}IQ and nohg\fol%l‘?f%as& gn between user

ne UP an a or” contr ane i s depicted by
del i neator 22. The network conprises plural entities,
[00038] In one of its aspects, the present technology concerns a system

comprising a mobile communications network 20 having separation between a user
plane and a control plane. In Fig. 1, the separation between user plane UP and data or
control plane CP is depicted by delineator 22. The network comprises plural entities,
including plural user plane entities (UPE) 23 (comprising the user plane UP) and plural
mobility management entities (MME) 25 (comprising the control plane CP). Merely
for sake of example illustration, Fig. 1 includes three user plane entities (UPE) 23, 23,,
and 235 and two mobility management entities (MME) 25,, and 25,. It will be

appreciated that other numbers of user plane entities 23 and mobility management



10

15

20

25

30

i ncluding plural user plane entities (UPE) 23

(conprising the user plane UP) and plural nobility
woravaggasent entities (MVE) 25 (conprising the PONSEWD7/051085

plane CP). Merely 30 for sake of exanple illustration,

Fig. 1 includes three user pldne entities (UPE) 231

232, and 233 and two nobility nmanagenent entities

(MVE) 251, and 252. It will be appreciated that other
entﬁLﬂS‘@ér@nd:ﬁe ersployptiasrel éwetriumlesr Juahdntitied Isittof critical to or limiting
ofﬁ{@ E}{\Q é 08/ 082352 PCT/ SE2007/ 051085 9

ent be enpl oyed, and the nunber of such

entltles is not critical to or limting of the

OO@B?fent FeChnhg &rrgg 1:)&%1 xgmlﬁ rhbﬁ:?ﬁer %t?o% (‘?f the generic

cula exanp ener |
jodinten Figf] Whgrenl, a/\gleﬂm us,er plagie, entities |2§ elmdphalmlélty management

emgggtztes (B8 PR HTROL b SRARGENED o B O il SERaP o by way

ouse of conprises
of ipar-licih@exarapie, bgch/\mfyuaﬁtf pheove-dnititict i2B gire xlaoweh (as bearghlocated ata

sopfyotg Aol TSR Gt &P 2 Th el Ry ISR ipeiric

1mpdt1|mentam)nd@hovwmntlh g. Bpeachfofmser plaherrtitied 2Dk shoviatednwith a
I ane e titi ssoci at.e

user .
diftifets efteiif o Ent S inires ety ZeE3 23, B0RsBrifed with
gat@nay Qﬁl,(tiSJE’lEplaﬂB ]:ntlﬁj (&SEBEE%EJ @%Mdlﬁted%lﬂggmt hy%l, and, user

user iSs ass W t ena
pladgg St ¥ i el 56 e omay 28n oM e lidrit R cqatnple
1llum}rz|§tibr?@1t lt@igaSZ ﬁf@iinf FOWR?QV&% gem@nt Pﬁtlt@é‘saifﬂ)iu% hosted or housed at
i ration i , ity mana
SCIVEAS | ? da Péﬁl%’?f’é ﬁ%@bwwo %%iwnapg e§émp Qﬁrof mpbility
maRge e@ﬂﬂ bﬁfltleﬁﬂlﬁ 1D HMRY aPbeiR@NotdtBd hi Qgeﬁﬁéﬂm%ﬁver@@c(@ g., mobility
nmanagenent entities 25 is shown as

mafi‘%ﬁ@&%eélél GHF%/Ya I\ék/b%}%‘izés gasogaated ithesegver prir it mybligy n?anagement
entlg@(l'ﬁgﬁE?QS BNHskbMatelMRELh géﬂerlzsz,ﬁS?H& é@}fv@l;é o &e{h b?cefd{:%fed at one of

i1ty managenment entit
the galspEyaseeh af galcy@ys 2029t gnotirpreneds oleihe @W@ﬁm be
| ocated at one of the gateways such as gateways 26,

anot her node of the network. [00040] Thus, as use
(0064 o n, Ty, aseseddieipd. & viey plaemntisg (PEEAR3 éﬁéﬁﬁ[xémple ofa

i y
o lmaaierg et gkt L

ma@gen@naﬁnwa@ﬁwi)o} B epipaplamd acgrvaiangd dandave its functlons
fulffl RIGS 5’§§rvef‘ 9I7f 'Adc%ijcb@%lya w%%‘%é’ Ry thd t RSN Qxlld "user plane entity

wher ever User pl ane ent i
(UPE)paye elap@}'@dﬁh@)y glapuld by W@mtdocbgemmd:@ﬂls/ttowcompass (without
lnmgaeiﬁﬁf)' fgﬂté\s\%ﬁ 0 SﬁﬂﬁQHﬁheiﬁig%‘g?f {lﬁ:ut%{mé *‘MM%%)“ %oblhty
managgmem clyutyr(Mh@én@m emrml(v}te;d it MvE)1d benendenssbog gengrically to
encélﬂByésd(vaﬁidﬁrt] %%‘h?&tf’o%‘i a%%?x%r'. cally to

[00041] In other implementations, there need not be such unique association
between entity on the one hand, or a gateway or server on the other hand, since plural
entities can share gateways/servers. Moreover, as mentioned above, one or more of the
servers 27 may be situated at one or more gateways 26.

[00042] However housed or situated, the entities such as user plane entities 23 and
mobility management entities 25 are connected in a manner such that messages of one
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25 enconpass (wWithout Iimtation) a server. [00041] In
ot her inplenentations, there need not be such uni que
wW@s®emsasi on between entity on the one hand, PCT/8E2007/051085
gateway or server on the other hand, since plural
entities can share gateways/ sftvers. Moreover, as
nmenti oned above, one or nore of the servers 27 nay be
situated at one or nore gateways 26. 30 [ 00042]
or Hoveptoddy seube tragsmiftaddestwiehe tieneititiass Swblvoasectsmr facilitates,

. . A0 . . | .
emh 208 L 55 TB1RTS TR 1 ROARSTERN SRR koo, o
herem@8£08285@eBCT/ SE2007/ 051085 10 or nore protocols
can be transmtted between the entities. Such
connection facilitates, anong other things, the
[00883) i t y Miobda cemmiunicatdons aetwork 208damet parsientankty a radio access

. o ) . . . ;
nethSHOPERIdME mBbile PERA BRI BHINTS, Ao laP hbfes known
as Baseesati Grsid, wisokdepotad NndelB. dobivilebe appreaiateat by tisose skilled in the
et 20, « b S8 lyral nodes kn s _Bas » »

art, 3 VP38 SRPRE Bal RHeRsale RO 9802 RBS”, “eNoden”,
“baspptatioh atagscdiyer’noseB K] Vehile thet feemiraridgy aNoNeBEB' canmon for
recer&%&%l\/l’éﬁg%&%&tigﬁi Elg% @?gag(? Ft@ﬁ%{q :hgﬁgbﬁ éﬁglilfd%el %{]de’rstood to refer to
any'$&ihidar nye irethichranteasmathor eglyo 'e'lcl}{?idﬁ Betwsrkso _Mm'@ﬁf/@rr, for sake of

rece ener,ations,. use ase station_herei
exafil s S ioaerls BBu Al iniRe. £ andatien Sie ! Base,gations 28, -
Basierstdtion 3HET Iy nghber off BEcOstatGRSER Ratomrikizal MoERIVErmane to the

for saée o.tb E})éangl e, Base stations are illustrated in
techpology desegibsd MEFeIR] gur es: Base stations 281 - Base

station 284. The nunber of Base stations 28 is not

or, even t descrj bed

jtical ermgne to the echnol o
(0004 i - TISORmF S PRdEe SORPFORY OB A MUARL B e 151 to other
nodds eiroppRAGadidtdcceSsnal@ odlddHich Bt AROmMPhSsdoBe e twirRUGshown in
car ﬂl 0 acc?(si3 networ k whi ch i s enconpassed by net\/\f)rk
Figob' JABRROTSY gray nchidg arfEanigpr r@@waﬁyas wellgge wireless transport
netwo@nsport network as well as a wireless transport

network. [00045] In the illustrated inplenentation of
Fig. 1, each Base station 28 is associated with a

[00@48]r esp ?ﬁﬁh@{zl%@ﬁ!ateﬁﬁm}??@mgﬁm%m| ¢, Fitgas,eea%hgsseizs@%te&ﬁ)h 1®is
associ at e wth ce . Base i on . .
assordalid afhed CRITEHP AN fell Caﬁ%ors%aﬁmi@féasg edfqn ?@ ig associated
witlges19 CapPBh§dta@b® a8 Miels8odiattidoy RRGEN &Y ahd s®TONh dadcdYis a

t he i 0 base station equipnent. at a base station

ra \ . : ! .
geogliapélca,?zam whene rpdio; eReistags isdrayidad britheeadiadnse siption equipment
at a Mab& ratidn RItOAGRBR kell Bs identified by a unique identity, which is broadcast in

the cell.

[00046] Fig. 1 further illustrates that the Base stations 28 communicate over the
air interface (e.g., radio frequencies) with wireless stations (WS) 30 located within
range of the base stations. In other words, the Base stations28 serve wireless stations
(WS) 30 located within the ambit of the respective cell. For example, Base station 28,
serves wireless station 30;; Base station 28, serves wireless station 30,; and so forth. It
will be appreciated that the wireless stations 30 can be user equipment units (UEs) or
mobile stations such as mobile telephones (“cellular” telephones) and laptops with

mobile termination, and thus can be, for example, portable, pocket, hand-held,
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the cell. [00046] Fig. 1 further illustrates that the
Base stations 28 comrunicate over the 25 air

WO niosn$ase (e.g., radio frequencies) wth w r ePE€BSE2007/051085
stations (W) 30 | ocat ed vvlthl n range of the base
stations. In other words, thelBase stations28 serve
W reless stations (W5) 30 |located within the anbit of

the respective cell. For exanple, Base station 281
corspuigesaiidad, es sastraning Bobile Basmes vdtilooo8junsente #sice and/or

dathﬁil%%i g%&%%BFt"?C%% and so forth. It wll be

appreci al € wireless stations 30 can be user
equi prrent units (UEs) or 30 nobile stations such as

[OO\%@?L' e Feg X er aﬁd‘i&%fe%tﬁk éneixﬁ{jgpggtgbqlééf@%?ﬁ@t@éso@?g., user

hat
plaex amqinm@ 23pa>md ambd,ltygoalszemMthitieﬁ; 25) woorligsr@iB@IBMsmit

adve gfe%@?x?fé?@ﬂ%glgﬁe Ayan &M r11'1 I(t)l%g%q 'thi3 advertlserenent

r-noun evi Ces nmuni cate vol
trarsnuéoon celjadtelity, g, rhmmsanmbslﬁynaamagemenl_t e0047(MME) 25, sending

an Jé(ﬁv%?ﬁegxgeen(t(éaogaq 3%4?&61 "8 %}l\é’ﬁga@}yq 6{1{ té%s tfiga,lat:%eaﬁ% B)tf F}I%?&plane entities
23 relihygamdetot mebil ity nesagbnensemagf(MMIED @ 5 0 The axsorttsement front can

tak PR R T Bhna aieTRs P 0% BRr SR S o1 ' ey hpites. To

thissdnoWgi gTQbﬂllulstrytel@jﬂmaﬁImﬁtnpﬂ@Imbbenﬂdmilﬁ)orﬁéf th%m@bcstﬁmean of Fig. 1,
ral

cac Yy s CaaeHsiae s cpamb v ed b PAT Whichs'conf s to and
resmﬁi@iﬂle iy mﬂﬂfgeﬂeﬁﬁlp@fﬁblé dd&éWEém@ﬁthroﬂih €As shown in Fig. 1, the

o BRI GHGH 8 SIS s e BRI GO R ndhcludes both stats

inf@Maitioh@sid chafi %Qrattl’brﬁm@&‘ﬂnatlﬂrgforghé béﬂdﬁﬁ% @ﬁﬁ‘t%/ E)@Jmﬁl@s of status

exanpl e i npl enent ati on of the enbodi nen
lnf%@ﬁoer@m GPNAGUESHASY INLQTIRATH HEEPYIdsH Hg! qym t ad

unit") 40 which is configured to and responS|bIe for
di ng conpar abl ¢ ad ti senment front 0 in, .
00‘?@ RWEReDp e SRR RGTRIGTS o ke AALE) P 4 is shown in
Fig ap'%i@Eéﬂcﬁﬁﬁ@ﬁ%d%@ﬁ%m@ﬁ%mﬂ% nekyelaa eaiiesdtadd ﬁiat more, and

nf or ﬁn and configuration infornmation for
pre@éﬁrﬁ&}/gﬁ theryser plangsméidics £3 angrmability W@Bﬁ@?nbﬁ“% 25 of the

exaﬁ@'ﬂ% irﬁb’lreﬁ{én@({hdrf‘é&hﬁﬁ% 20 a8V & 1iRER¥h G hehanen E@&;@ﬁ@ﬂlsllble for

Al't hough only the nobility managenment entity (
Sen@ﬁgu@maé@meuadvemsgmemt fontsenfnmyaspladusr 2 shews that each of the

userf 1?1‘31% e§gt ied Q? §&ﬁ}‘{>&it R é@%raﬁv‘gﬂﬁse}r{@ﬁ L'B%SeB%aFgr example, user

efera the user ne entities
plar}mtlty (Vpééﬂég St Olérﬂleﬁﬂé‘@HE@t éfont Adurpax arsgl plane entity (UPE)
an a ril n
23, SRR BB RO R AT R 34 0 s S A Dl e WE@Pertiscmen
front Bémws I llh@rad@mrﬁpn@nt mfgrmatlslm @Mudenhm abehtissineridronts 34 for

user plane entities 23 include both status information and configuration information for

the sending entity.

[00049] Fig. 3A shows an example embodiment of communications network 20
wherein mobility management entities such as those of the example of Fig. 2 are
organized into a pool, each pool of mobility management entities thereby forming a
virtual mobility management entity node. For example, Fig. 3A shows mobility
management entity (MME) 25, and mobility management entity (MME) 25, forming a
pool Pyye | which also serves as a virtual mobility management entity node. A MME
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user plane entities 23 send out respective
advertisenent fronts 34. For exanple, user plane
we@piosg2361JPE) 23, sends out adverti sement fronPCT/SE2007/051085
34UPE-1; user plane entity (UPE) 23, sends out
advertisement front 34UPE 2; khd so forth. As in the
case of adverti senent front 34MMVE_1, the
advertisenent information included in advertisenent
podlrsonlh as Bdolf Ryivi2 b(fuseed plyandoteelt ddshed 1i28) inrayl acsheprtset dne or more

moBE) SRkl 8- TREbBoT A AR R B shflaote of Fie

3 A esrbloglivimes t obris g mbnlﬁysnan&tgm*rdnt 20titigsh@vIdi ) 25, yet it should

e R TR S SR T e oS iy comprise e
pod:b(aﬁﬂ this thehiittilynodendgeahe mumted $mplbeﬁ@ﬂb’mémﬁﬁbfﬂ of &ig. 3A,

t | bilit t entit
the é&%ﬁi‘b yer%%,&?geoml 'eg%@yA”,E” "ﬁ? t @egﬂgﬁﬁt&g:@f@i gﬁgif;)tlss associated

with el oﬁﬁdol&ﬁdlsep lahbtehtlﬂi@@aﬁﬁﬁﬁ@éxeﬁﬁ pletivh{I&MEXtadiod, which user
erves as a Vi rtual

f whi ch_al
pla%%%qug%ﬂrﬁa%&%ﬁw TEht paﬁ;fwiéﬁé’mim@wg@em gy peol or
o 4 ﬁﬁ%@?@ﬂn@ﬁﬂ&ﬁﬁy mdy B @Eﬁﬁé@ lbc@ﬁy ReAe MYNHitY nﬁiﬂa@éﬁ%m entity.

a dotfed-dashed | i'ne) ri se one or nor
In n%%w % JorES e mMe uaﬁ%qn@@ré%th Fipg, usﬁbpl%lﬁk?@tl@ﬁs 23, and 23,

(fraimddusy & @btt@&d‘aﬁ‘l@e@l’fﬁé‘}pir@ adockd8d ngﬂrﬂo%llﬁg%ﬂ\?h'\%%ment entity pool

conpri sing two nobi |ty managenent entitl
Pugret Tlhe sti@uipgo!l peuggiitians entiiestasaeciaisd tvidh ammlaromoblhty

t 5
o TS SLJSA05, Y SETPEL 2816, AT o
typicay epsigned toom paticriay. mebslhty maa@awnicnﬁ enfitpa Ne&nedt As explained
her&ht é'iﬁ’ob‘?f?gJ mgfyé\ger%er{st:etnglw OY{Het M@Pﬂ%ﬁﬂ%@%ehg‘ gntity. pool selects an

associ at e ane enti
apprepraie oax aﬁﬁleeusmrml@mntmasdr} ofvitd aﬂsouamd sepk@perve a base station

roIALLR 0 RS SR N PO AR o

rranagerrent entity
may be defined locally at the nobi I ity managenent

OO@% ity. F]igtj]@ 11@@%&41_;&“ h%rone 1ﬁ5b1tl Q}z g?ﬁx%nt entbtg pool PMME | or

enment ne e
VIﬂagznOblﬂlﬁ:anmagymanﬁmtttemshed dxamp)le ametea’seﬁctlhat ea:bblhty

maﬁ’%‘ilg%ﬂleﬂf thlflﬂ}{ﬁ/oo'ﬁg JEOE e uﬁ?xt %ﬂaﬁe 888 les I'}{g{ﬁé {rﬁm& z?selg"lg 3A, one

ane enti S asso
poobammm us aﬂsomb@d Wutjn us&aphmermﬂty smtSIt 3F ipodB fnﬁhexbléluatrates other

titi A b t at
molfPiiGnRetmele IREL BRI bR RSt BidahEsptity sets
up terset Sy, T(‘M/E)Obﬂity man&gmhmtrmdltﬂBMp@ﬁ(es shovan ﬁ@bbiﬂp&tﬁmg mobility
b t nt .enti
o JSRRRSTRL 6744 B, OB LA TRORARIED) L
congmsiirtg e&rmarm‘ entttﬁsﬁmqalnmhgﬂ 23et Thas siekE be dppseciated that the
| C urn Serves a wr

nuni}eétorf @E@kﬁnﬁaa%qrp%trﬁ%ﬁes can vary for each mgblﬁ%y management entity

pool, that numerous mobility management entity pools can exist in the control plane
(CP), and likewise that the user plane (UP) may include many sets of user plane entities
having same or differing numbers of user plane entities. In some sense, a mobility
management entity pool and its associated set or pool of user plane entities may also be
considered as a pool, and in a transaction involving attachment of a wireless terminal
served by a base station the base station may also be considered as participating in such
an expanded sense of the pool. Moreover, in some (unillustrated) implementations the
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[00050] Fig. 3B illustrates the one nmobility

managenent entity pool PMVE-1 or wvirtual nobility
worvaggasent entity node in an exanpl e context PET/SEI0@T/051085

nmobi lity 20 managenent entity pools and sets of user

pl ane entities. In |ike mannet’as Fig. 3A one pool

PMME_1 is associated with user plane entity set SI.

Fig. 3B further illustrates other nobility nmanagenent
po@at’i gy poak easppartiapolveRMyENk, @gd ahientine(suchers apl MiMEE) may be a

u et Sk. The nobility managenent
meg{n%t [ %)¥n§%&%1q<n <$%e g%&wn as conprising nobility

management entities 25 _9 through 25j. The user plane

OO@@? ty Sﬁ%g%uhﬁ%rgﬁl@ﬁaggﬁaﬁ{ﬁg HPorl:xiif[ﬂngP#:? @t Gties 25 of the

t i es
exaappe emlpmm«:htaham of hetwcrrkrﬂﬁ)ewomprmmskmléqtmltrmrmmmentumt 44, The

AR RAP ORI L SRR LAY PRSI, GRGNe 0w

botha]me edvatisémenthefaanttionl and theerantdt) infendatiokem &ivertised by other
at the uyser plane P, y. inclyde many sets. of. user

entlRsut b MRS lscP DFG: dngarta: bt irotAarh BIG ABGIS Tt Atachment to

a wikebdss ptagioe }Ehielrtflced byllthe sefRorkense seraldm% thd WyreBs station 30, the
nt en oo ssoci ated set  or 0

netg P OB S e R e prilBs Tharere ohin dat i beasdta Tor a

conp@dlion BRVGIViAgahé WaRS&StstAlbn) NVal ¥tdtgpletstReBR Hro®dss & described

fu”gﬁésl ess termnal served by a base station the base

#18W-may al so be considered as participating in
such an expanded sense of the pool. Moreover, in sone

0B} Sk b TRl e 2 M R0 R i

advpaiiseirgink Yro@VﬁM ﬁﬂpérﬂﬁ}es 8uth as afergiimnd ¥ntltS4CB Qfg% %ﬁ)blht

mal}gggzneélt FHPF%?S Ixrpqugqsrkéqtgg?z{tﬁ%{n aﬁ@&%qﬁpcﬁ g:glnleguratlon information

for (RRNGAGIRNENtRDL Thia8exdMp¥ cinBBdiB&aMPhEad SROCABNFaE, '40 fhe status
rise select unlt or selectlon uni

. .of network 2 in(j{)
infogppatippconprises dead wrhommaionA0 gnd axeifphibibi Infexmation 53. The load
infO¥RRAAGA Wmﬁ}%éés%’lr{ MVEadplel 1%11ﬂ91ﬁéh&%i6§ doﬁ@oyﬁﬁ)r@ 8F )

the adverti senent infornmation and the trans

in qrmaéipﬁf@lbpéhloaéso%@V@@@(ﬁ)seﬁthﬁyleé\ﬁfﬁé? andfg) i1 @gn@mrhab@ut load on a
link{H& fUREheRI GRE ﬂ@édﬂf?%%rgg’@n tf¥o ﬁét?&ﬁ cé‘m PiSEs gldﬁﬂ?)?ted services

entity for attachnen w rel ess stalon
infogmatipa &d 4 pamd memberskip ifernsatian 26.ng t he wirel ess
station 30, the network perfornms such operations as
handlin% bearers S radi o bearers) for a 10
00@Hnect i1BHNEF¥EMA %gnpi@@mtat&reél@e advarfisenentanieyaatsnds

mclﬁ&é&ﬁmmuahgqemail ﬂef%fdc%‘?%‘m %E@s% e%el QU F ég%%ﬂm another

ment | oned~ab ove, e a vertls nf orna
examﬁ& uRlgmentatipy dha a@mmmwtanf@rr@moms nmiud@d asas (phn Shortest

PatREOSBEY pRIEAS FEshEL 68 (&2 AR sERPIH LL¥another example
implementation, the advertisement information is included in an Intermediate System to

Intermediate System (ISIS) message 64 (see Fig. 5C).

[00054] In accordance with an aspect of the technology, both UPE and/or MME
nodes distribute information via IGP protocols for automatic pooling configuration and
node selection in the pool. The technology includes and/or covers the following areas,
each of which are separately discussed below: (1) Extension of IGP protocols; (2)



managenent entities 25 includes both status

i nformati on and configuration information 15 for the
waendiosgysentity. I n an exanpl e enbodi ment, andPEESENOMWE1085

in Fig. 4, the status information conprises |oad

i nformati on 50 and avail abi | i]t“y i nformati on 52. The

load information 50 conprises, in an exanple

i mpl enentation, one or nore of (1) information about
Serverigatowag saledt 08 Wwithin ammohedndo3k ;A wtnthaiz)poohtorfaguraten with

buiﬁblg#gd&r%&c na link(s) of the network. The

confrguratron information conprises supported services
20 information 54 and pool nenbership informtion 56.

[00233@53] Eﬂeﬁﬂ@ln‘r%]?rfq&@'ﬁoitmlgnent ation, the

rti sement ormation is included in a Routing
I nformati on Protocol (RIP) nessage 60 (see Fig. 5A).

: . Sage : o
00p 4oL TP, OSFFTARATIRIRLAL g Kb AdecidmegRiion 27
Moy digpi) | 48 { mserparsieddgecie by(retwema)) waBextanded ée support traffic
. g . ‘ .
o P B B Tl B e G P LSRR TE)

ExtengiensredDaPE Byrstam?’(, | Bl Bptayds Segapela,(de¥ emig Sepiember 2003,
inco B befbir BEERBRER, Wb FeARARS o Eonghdiata yng is defined for
OSPRf e @pdqoe Miink St@e Adotrisohentf(BiS AQutSemat ige, RIoO23 Hy “The OSPF
f o] ¢} d | Gt ' h [.. T

O BT RS0, SRR 8 R g o)

30 each of which are separately discussed below (1)

[ f o | : 3

(0084 S22 00 ok e PTG & s O A AN B om0 e
headerp dbistragatiby 3)aysef axmatple ipbad. 8cdibfis lyeadat comtanmistdnough
- ilt-i d o [100 | f. 1 -
infetshishaP b FEBRCER i bR A & bO% L luSlarg Fmdngvertising
Router) RMO2G2I8 ih8ReesVel thie dr$ 2 maylexistanNby réytingd ddi@aB, at the same
ik BT da RS gk S ST G SR
accompRESRBBP ek dmafihg ch&EhFiageel. B Rgqdite nuxbanshdnS dhecksum fields

OSPFE, Ver si on K. Konpella, D. Yeung

"D tz,
thaté’éﬁ?@ﬁtﬁ‘é}maiaﬁéfﬂ thenlcggﬁ%lag‘?red herei n by reference.

More specifically a general data type is defined for

(005" LR e oDt BT B SR B S b 6 Fig. 8 arc

brieflgl desoribddilryTABR8!. (i ncor porated herein by reference).
[00057] Al link state advertisenents (LSAs) begin
with a common 20 byte header, illustrated by way of
[00@% | e Semefal gvests iy sadveaderw aondraiens’ aanoSghto be originated.

Some of the reasons/events causing LSA origination apply to all OSPF routers and are
as follows: (1) Periodic update; update interval configured via LSRefreshTime; (2) an
interface's state changes (e.g. goes up/down); (3) an attached network's Designated
Router changes; and (4) one of the neighboring routers changes to/from the FULL

state.

[00060] With OSPF-TE a new TE-LSA is specified. The TE-LSA carries detailed
link state information. The TE-LSA is constructed of two top-level TLV elements: (1)
Router Address TLV and (2) Link TLV. In the current specification the Link TLV
includes detailed link level information while the Router Address TLV defines a stable

router address.
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information to uniquely identify the LSA (LS type,

Link State I D, and Advertising Router). Miltiple
wo pwsasases of the LSA may exi st in the routi ngPADREAIONT/051085

at the sanme 15 ti ne. IS th@ necessary to determne

whi ch instance is rmre recent.” This is acconplished

by exam ning the LS age, LS sequence nunber, and LS

checksumfl elds that are also contained in the LSA
[00RedHer . {DoWbsjandadpoasTypellesgtr Viahfedralemenh lehengsaage or the
1

1k§ gﬁlBﬁ%lHﬁi%ﬁf%m& gglf%?g edé‘éia t}?d' n@%@@aggé‘éfdr%d« elbment
insidestialatecanmmitsiant ooy, | hatypednd 13@@@ foflds hee fixed in size
(e. ES %ﬁ%t%ﬁle'mcﬁt %ﬁ@ﬁelldi’é'\o‘?rv ghﬂl%ts'ﬁéq é/ﬁél&’s Qllg l%sed as

rs an are
follopoatie’“type’efiehl inchnles guriaderid a)dﬂSRhfcﬂlesﬂihat&s :th¢ R)nchmf field that

i SR 5 e Rh ) AP GR . B RE B AR B il gty

bytesr)eofahe vhkerfedldhAdrei‘vgluet dicdd $s & hangledy shzaddf geowt blees which
Wth OSPF-TE a new TE-LSA is

conéadg%fl? gf&ﬂh[lﬁ@aﬁté)qq%ir’ie&ﬁg %s detailed link state

i nformati on. The TE-LSA is constructed of two

100pBE | 7y et bpésFiy TRl o Bhien SRl Ro QET PR TodliSp Fii. for osor
andTth¥ Infenokdohés S deta ﬂ_(lzddtdrl‘rgd;dtg\%ghtgtrrggl@ﬂfﬂjﬁCgpariboﬂSfyeFEV ([ISIS-
I I

CARERH g 500 87 9598 Bt aRsd 55 881 855°F 15T 050611

"TLV" stands for a "Type- Lenglt h- Val ue" t Ielocre]rrengt . bI n a
100085595 B OFE st ngP ol S fin s QiR bl BRaaito Bffyorise their
cap?t_bﬂ%aac; fgm?@nfgg@atmﬁ gTG@swp;mrs UPHﬁmlt:gtgm mrm:helpmgtm UPEs
sholPARRHRLE statdyrordhatichomatids oy theciorief BY BAEs fasetcers
UPB<rdn ftlod glog\IS(MME byBas% ﬁﬂaﬁ?dzc : "2'6 |su§1@@rtt at MNLHved ’ lbalc?og’fE\/IEs may
alsq s S St B wabrirel formaligifi o MESeR BasCpguons.

si ze (typl cally in bytes) of the value field. The

~val ue' l,dei s varlably si zed set of bytes which
[Oog%ﬂtalns %E#gﬂF BPUPRi s part of the message. [00062]
The present technol ogy extends the Router Infornmation

s ned EEE 0 Sh oA AR M SR AU Bh F A Pacaing new

TL‘«‘AQ]))TIWB td QrSHHBdkastatcSybeamenoentntles Avdiuaing desiemSA option)
and(té) %-%é links state protocol data units /LSPs/.

[00066] The UPE Configuration Information comprises the following:

. Node type: This field indicates that role of the sending node in mobile network
(i.e., an UPE)

. Location: IP address of UPE

. Pool ID: An ID that refers to all nodes in the pool in MMEs, UPEs and Base
stations.

. Service capability: Indicates what services are supported in the MME. E.g.,
Internet access, corporate access, security features, and deep packet inspection.
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[ 00063] Both UPE and MVE nodes can send | GP nessages

to advertise their capability and status infornmation.
waooosigasszt UPE sel ection in the pool the UPESPCHBERIDTI051085

di stribute status information, which may be

interpreted by nodes that sel EQ:ts 15 UPE from the pool

(MMVE or Base station). To support MVE sel ecti on MVES

ma¥ al so distribute capability and status information
[00067bt her AMeRemphel nBasagesoampbihet allp@opeaisiopef this “service

gy . g At q
capgPURGER IRl BPPRD, ity BF i fieb Rt 12 RRIRIELD o
“Typen K‘selé tdtieh ey éﬁthitsﬁﬁlelrmsw 4 88w/ urfussd ngluep e ILewth” field of
1687 PER e S Bl obale ol eRhPhE pP ARk Wit B 2 muttple of
4 ottweisodeptrident onrtjxe nembet bfcdppbilavesrgtvertidedd [igipky, thhilength will be
¢ ol e DB DR S Bl S BRIl gt o
varmfrr])ldEEglﬂﬁsd?plehcd: bf (L:Jaépfablllﬂygﬂi%trOUﬂﬂed Sto_taana]tipldﬂsoﬂé_s)ctans padded
.1 he .peo S an ase stati,ans., . Vi C

withiBBed blts. Wiy dberrit 4iee cle i8NG g pre
nurhﬂilﬁeﬁ/!lﬁt-t(%right starfit @ mg&ia thaeﬁmsskig?iﬂdaﬁf Bit S)_eﬁﬁgclﬁs\% A bitis

secyrit eat ures, .an e ket .i nspecti.on.
assTEER D8I E ST S SOPEGETDEE | 1 B pBBBIR! M iadsaypgorts that
capabigispge format that allows provision of this "service

capability” is shown in Fig. 9. The fields of the

message of Fig. 9 include: (1) a "Type" field which
[00068]a 16-Andther aledsaetfotBatchgwbernosessevik RsutérZhf@mational

"lLengt h field .o 16- bi hat indjcates the h ..
CapgTpfhs Tave 813 bessiing pn BHCf@eall (ks 46 slilf hteAdvertising
Optedndd Rbuesit EhsabiBhed) ®art télﬁMO)l. rl@li?!r;]tﬁﬁ_@a:irldcégapq?i@@ alkkold Bit@sp to

y e Wi e

. ,advertised (lnitially, en 4, denotin

mdwak?cqa@@gﬁ&ese H%ﬁoe%é?lﬂt_swaqnddé&ié%r BRtey A Rades. f@ﬁglszﬁ? Cadnly the

first Y@ity@re f@hél, ¥its 6LaT habh@iskpnelhseeryever] B¢ used to signal
capability bits rounded to a nmultiple of 4 octets

LatGYRUHeRPAIIEGS. undef i ned bits. Initially, there are 4
octets of capability bits. The bits are nunbered

t-to-Li starting wwth the npst sigpificant bit
[Ooéﬁ]ng bifh%{.}%ﬁ 'aFuSilggq@a&@gi@mlﬁeothsieﬁowg&bi lity.
Setting a bit to "1" indicates that the node supports
th a Llity. 0068] . Anot her nmessage format coul d
¢ bo WRE JSRE M nd st d G 6t Vo m prov ed WiTE neR8dafy
granularity. One example of granularity is to divide the 0-100% load range to 10
intervals. Moreover, to avoid frequent load updates hysteresis can be applied.

. UPE availability information: In order to detect gateway failures, availability of
gateways 1s also updated.

[00070] Advertisement of status information should be handled by care because
too frequent LSAs may jeopardize the operation of the network. One solution is
advertise in separate LSAs. One example “technique” is to limit the accuracy of status
information, e.g., status advertisement is advertised only if it means significant change.
As an example, if the load changed from 40% to 60%, then it may not be advertised but
if it exceeds 80%, then it is advertised. Another tool is that routers can refuse to accept
LSA updates more frequently than once every MinLSArrival seconds. Accordingly, by
this tool, if LSAs are generated too frequently, then some of them will be dropped.
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Capabilities TLV, which become an RFC recently

(Extensions to OSPF for Advertising Optional Router
w@22palsi3st i es, RFC 4970). This standard appl i eBCHEE®0H051085

bitmap to 15 indicate capab| I|t| es, but for routers

and not for gateway nodes. %hls RFC, only the

first 5 bits are defi ned, blts 6-31 are unassigned, so

t hey could be used to si gnal gateway capabilities.
[009663%69] MdEupforstagions i nf ormati on conprise the
following: UPE |oad: The current |oad of the gat eway

ovided with a necessary 20 granularity.
OOQQ&frm e WEMEE may alpo agversise goulfigirasion ﬁed@ta_t_o@%fomﬁlon by adding

nev{r W/ sﬁﬁ’ THO/s Ld“E)SP‘Fq ks SRE %gv&rtrse{n%n V/‘E'S%ngér(&ﬁﬂg Bf)aque LSA

pdat es steresi s can

Optmlﬁlalndbo I ¢1§ IIIﬂCfS(SItEIfaWQmCOlI (ﬂat@mdés /£ BPslet ect gat eway

failures, availability of gateways is also updated.

hOOO?O] Advertisement of status information should be
00RZAHI ed Bye VBYIE Gerlageiationsnfosmatipe gaanriseStse tpdlpwing:

j eopardi ze the operation of the network. Che sol ution

|s advertise in separate LSAs. One exanp
« "t IAAE Gt This ﬁ%ldunﬁicmeﬁﬁbatar@&w%@y ssfld@ugatqgif; in mobile network
(1.ei, rathM]E) on, e.g., status advertisenent is advertised

onIy if it nmeans significant change. As an exanpl e,

he .| oad, ch ed 40% to 60% then it may not
* Ita Liop; E%ad@rﬁ? OfMﬁE exceeds 80% then it is
advertlsed Anot her tool is that routers can refuse to

« accrgil 1BO ASHD tidat RSs 41e nbd&niwent npol han MBS eUeYehyid Base
statMMLSArrival seconds. Accordingly, by this tool, if

LSAs are generated too frequently, then sonme of them

will be dropped. WD 2008/ 082352 PCT/ SE2007/ 051085 17
OO@M)]O? 1] MEd¥teausiinforrooonionivisss ity felleeing:

advertise configuration and status infornmation by

addi ng  new TLV/sub-TLVs to OSPF |inks state
. ad\M}\gE dearbnthe qursad logduef thg gapaareislBAvidsdiwidhp ngaessary
gramdatiy. | Bldreonkes, tt atodd proguientdload apdater htystetdsBPs/apphed.

[00073] The MME Configuration infor rrati on conpri ses

| ow de type: ThISf [ t.es that
. ﬁ@@% 5@@%]}3 IR o ol Mﬁ)gf? ifilfgs, avaglebility of
SCWWE)S a E‘bé‘ﬁfl@t@ﬁ A weaeﬁi rk@gg abye msa%mawhp emham@d featpeed up
detacgoared fadedghtemages in the pool in MVEs, UPEs and Base
10 stations.

[00075] Server/Gateway Selection With the Pool

[00076] As mentioned above, the advertisement messages sent by entities such as
the user plane entities 23 and mobility management entities 25 facilitate selection of a
server/gateway within a pool. For example, using the advertised information (e.g., such
as advertisement front 34 previously described), a selection unit 44 of a mobility
management entity (MME) 25 can select a user plane entity (UPE) 23 for a

communication involving a wireless station (WS).

[00077] Fig. 6 is a diagram showing attachment acts or steps for a wireless station
(WS). The acts or steps of Fig. 6 are as follows: In act 6-1, a user turns on its wireless
station (WS), such as wireless station 30, illustrated by way of example, and thereby

begins or initiates an attachment procedure via Base station 28, (the Base station which
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[00074] The MVE Status information conprises the
followng: MVE |oad: The current | oad of the gateway

w0 g00piogpssded with a necessary granularity. MPEDYE0)7/051085
to avoid frequent |oad updates hysteresis is applied.
MVE availability information:!dn order to detect MVE
failures, availability of 15 servers is also updated.
A speci al keep alive nmessage may be exchanged to speed

servgs thdetHdnivdriclofvifed¢dsesthtipat Eyaig situfit@@D 75his process is responsible to

binﬁglfl]%’ I&élé]te t@%@%g&i gagtg\'ggg g}r@?ﬁngé ng]%{lg ﬁgb% ggg%g/] toAﬁ% wireless station

(W8t Asiaes 6s))ahmability henagemept entéty d MIVIEH) es;scﬂactadl dor the user. Inthe

parfJPigt ¥ SRAARIERE £Gab! i 5362 bl MdbfedRufiEiY omE) 25,
is selected fohehaubee of mm:leSSm‘tmcrraB@lo MMMEgelecdutba@be done by Base

sta @S PRETT RS eyt et & el asypdvertising

infdriidtlondhcluded sebeedrtisesrt frohedve paitddsyy (&iEbed for a
comruni cation involving a wireless station (W5).
[00077] Fig. 6 is a diagram show ng attachnent acts or

[0087&ps f?ﬁftar thicrrableidisy M@thenﬂ@t(t‘y\l@MMﬂjQSGSESleOfed as act 6-3
st oFi.6ar.a 0 I n act
the B defie ey SrBl VATE] PR ameF bl bauf DBRusIn the
parﬁdﬁtﬂht ﬁﬂpl&&ﬂenttattimsarrcmlmnl@n Olﬁﬂgoéé &Xa%l’fﬁgi% tigngkledregretyit 44, of
ins or initiate n r ure v
moyy Moot Ay BVE] 250 S sk GBregaroadRERds.. Act6-3B
of FRET. 3/55?169/@{5@?31:@85 unit84g Qﬁft?ﬁn?@ Bac€kiatioA 28N ileN user plane entity
station s sityate 0oCes
WP&*‘Q?&@?@# éne%nﬁ%lectﬁa theuSer @%ﬁntpqya(ﬂﬁ%)é?ﬂy Wgacﬁ%iwtwnwx
and user plane (UP) gateway to the wireless station
) . As, act it nt it
0008 o) oo S ed The, IsBLBlane B R LTI R el stafioh (W) binding i

insthIi@d aneetaivork, oA cFbgh thas 1@\»‘501&@ séiting ROkt drYestabhshlng/prowdmg
mana ement ent. 251 sel e d for th

( MVE) t

APPETOT Braue KUaTSHoTHOILOT IECS 6] BERYsh 204R BeodaHEh By binding of
the BagRn L&%ﬂbla‘ﬁe%nﬁsy é[UPlED Wi@i e WintleEPdtetiom e, Q/'Vﬁie binding of user

adverti senents such as_advertising 1nformation
plajc il 6B Bi Qéd\?éﬁltwl§@ﬁ%9rﬁtaﬁ‘l@lbﬁ91 ythgmasseat gkgmple).

descri bed). [00078] After the nobility managenent

ity (MME) 25 is selecte ct 6-3 b|J|

[Ooﬁﬁﬁagemﬁ fr%ﬁﬁlpwf P Sechader 1&éépvghvgaél G it 44 of a
moHil¥RBEhanhge thﬁ?t éﬁupg Eybgrselémhgryameabla% chfigy (UPE) 23. The

si.tuati o‘prb as act 6-3A the selecti on uni t
selegijqn git Aomrariey ondhagasie Rt |eie i0r wTaNEYT 9151 eeilgarghich can be

dlffé&%ﬁf fa APRr&RpkMtéIPEL &%%xaﬁflﬁ]e e188iorPloghd, @ se%tlon unit 44 can
shows selection unit 441 info ng Base station 281

use theaglopese U alfemetheiongs that have load less than 50% and that support

internet access. Whatever the logic or criteria or algorithm, the selection unit 44 can

take into consideration one or more factors.

[00081] Example factors taken into consideration by selection unit 44 in making a
selection of a user plane entity (UPE) are shown in Fig. 7. In particular, Fig. 7 shows
selection unit 44 taking into consideration one or more of the following factors: Base
station location 70; topology information 72 from topology database from IGP routing
protocols (e.g., OSPF, IS-IS); UPE information 74 from IGP routing protocols;

subscriber information 76 (from a Home Subscriber Server (HSS)); and,
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(UPE) 232 has been selected as the user plane entity
(UPE) for wireless station 301. [00079] As act 6-4
wo bsigxs2 Pl ane Entity (UPE)-w rel ess stati on POWBSE2007/051085
binding is 15 installed in the network. Act 6-4 thus
i nvol ves setting routers or e5t abl i shi ng/ pr ovi di ng
appropriate routing information in/for nodes of
network 29 to acconplish the binding of the chosen
adroigestragivahecarigurgd (WREY Sucomfigured wi nuthelly mamagesrent entity

B 1o B L840 4y BLE0ORBSL oty 3, Bon o
44 fsg.rero it@adﬂPEbeleetiomfmn@io&Andﬂl\/ﬂE)gcarﬁmchxd@t Végthe IP address of

e HRESTLBN R Rl eTBR L, BIOCRBIBABL 20 @) Ure

infsed potposed imihie Ebétemlen aff é@Pd?rotdwldo@esg sUPE indgrincatam 74); (3)

infhid G B BBl ek AR EdnfiaRatdue Babe ShEPh gl the UPES as
obtsiakdcd.g9Q lfrdrl]i]!il IGP‘%ugﬁg pr@l@e(r)]lts ie. 5g(:OJ }Op@l@tgyhhl?ﬁﬁnfaﬂom 72heand (4)

ones that .have | oa SS .t 0 at su rt. .
SutR B e SR SIS S B SO T ot oy (e 3B PRB &t information
76)al gorithm the selection unit 44 can 25 take into

consi deration one or nore factors. [00081] Exanple
factors taken into consideration by selection unit 44

[000812]mkl gy aonﬁéd:mg tlﬁﬂro@hng mﬂ)@fnanbﬁl@e ge,rlielt\tfyrk( tdBblogy, link cost,
avagafe P i [inf e diardion Bt itlens e 3o b HiRg between UPES

andnmirelesd statiend, etdnepon@fiiceney San Bas@prafedt i on | ocation
70; topology information 72 fromtopol ogy dat abase

fromlIGP routing 30 protocols (e.g., OSPF, IS 1S);
[OO@E’ﬂ i nf c@mﬁd@mg@séﬁ Plan¢ GAtitw WPRY lgudstinciad sclection process

I r lnfo mation 76 (fr Hone Subscri ber
alloggi e b e St P Skie 8504 OBeT EaEa UG o G THg service
capi&hayim thesdecalion 6d.y., @1&?&11@@1&&%}" sléleé"tll(YrBultﬁlﬁ anf, llgclzidIEHe efisured that
ncity . no er _Wor ds I n
the B%tg}é%v\%% Ao 1ot w%seggpséé goﬁozwatﬁaqcmsol%t@r%@%«?ﬁs -etc.).
Considdringdabt - s@rverﬂ@zicpal'l@wél f&PENRet aabilRRnt ga@wawselé@uon where

can |ncI (1). the I P address of Base
the g@?fcﬁ%hﬁsw H@dﬁ@cfdé%poemé@l%méﬁa ethg totaggygem can serve
mo2hikton location 70); (2) UPE 5 info as proposed in
the Extension of IGP Protocols (e.g., UPE information
74); (3) information on the transport network

[00084]er COfUtﬁﬁI u'ﬂ@d hﬂ@s @%ﬁ a8hAhisB Rt &Y cbhﬁrgu%sﬂﬁés 78) can be used
o aabt ai ned, routing protoco

%@SH@R}V@IMfrWﬁﬁt %Fprf;@}he %?r]a‘%FU(OAI)O DeBHE DBES. disiday for example,

cmﬁ1ﬁ@x%ﬁac‘t‘f@€“?s Rubearddasya ﬁ idiR; §nd aB lﬂ@cz&rst Bffiated within
information 76). 10 [00082] By corfsidering

the pegien rﬁgseirvﬁ%bmhq M {rastgativ @Wi@@(bg@%@ li nk

cost,
[00085] As indicated above, the Subscriber data can be obtained from a Home
Subscriber Server (HSS). The HSS is the master database for the mobile networks. The
HSS holds variables and identities for the support, establishment and maintenance of
calls and sessions made by subscribers. This includes the subscriber’s IMSI, security
variables and location information. As well as the basic HLR/AuC functions, the HSS
may be enhanced through the use of additional databases and reference points.
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avai | abl e bandwi dth, link protection capabilities,...

etc.) for the binding between UPES and wirel ess
wG@@Bga3s2 transport efficiency can be i nproveRCT/SE2007/051085

[ 00083] Considering User P ang Entity (UPE) |loads in

the selection process allows % 0ad bal anci ng of user

pl ane entities 23. Mbreover, by | ncor porating service

15 capability in the deci si on the sel ection by
[00886Ect i ol thaitechngajogy hergimdeseri ﬂ@»drfefﬁcmgtneeﬂﬁe (BE3 s based on

con¥REined r%ﬁ 1&%5&&1 b sefaGfdnS e[ﬁé’ﬂeﬁ& 0(” %h%)smg g{eoﬁfo{i‘fe§t ath between

access, rne access, erin
tweserdpoints catiliapnadweetrios ate msedal nd blIthgente gelteemly algorlthms The

i JELERIPE MEE 5, b 6 LA RS Che P Bt
selastions B@Eﬁe[sﬂb@&&l}al%megﬂesedf Hoksedikedink qost link protection,
avaﬁ merﬂ {hfhv ﬁ#ﬁé c§9&5 hg&f% gge& %?ﬁfoﬁ?}%ﬂgﬁ lf)seeaq%(% 5&ounted for.

n1n|s ive rre rce |on
Thas pga:letaﬁedURE]e ch‘ﬁomtag/rls‘tms saraltidleo be cqmmmtm acthieCEE tapology.

e}, DI GRURIEN BORSREL LB O gt e SPE Setion
al g @xdiiinn h BMuldtspwcﬁth}msa@hbﬁfeﬁQ)a%latﬁWd ted[b@ﬁ@@éijl théBase séation serving
i ndi,cat ri.ber, data. can be o e
the pPgRE S 2RI IS Ang O R el O S RAePRIGR g andor
serviest er dat abase for the nobile networks. The HSS
hol ds variables and identities for the support,

establ i shnent and nmai nt enance of calls and sessions
[006&Te by Assibsarabees lidlocslornd ageans bﬁtraﬂhsemgmeasrmag that allow

secur Vv and | ocati on formati . .
ety onGERE 4 haclS b RN e Pife it BR PP haeSRagagigh Dinks with
the emheeeﬁﬂ Yeloraughtht Remeseoap). addiet ddemad adﬁ&wlms}ess ified then

nts. WO 2008 2352 PCT/SEZOO 08 20

ference. po /
only SVibhe siiae AlFagy 67 rer Bre e fRsEHIC ¢ PRBrrrc
engineering (TE) is based on constrained Fout i ng and
h sel gction tea of .choo the shortest path
1008 e an A RaEaBE 580 ons Pk rElRgH
consi dered by the route sel ectl on al gorl thnms. The
elli ecti,on C
00080 i HRRipRt Btk S R BES B SR OBhed AR THER BRerence o
the esaraple TF Higt 3Aca$1dd?1%ll B]BIGSNhEm Keobl RKs Crwtel:d bt cftknﬁgured it is
rotection vai | abl e ban or
credi@bihb e i hase S ducn g ics o AU TS chnfghred in all Base
statibna 8i susetplaak |eﬁﬁt16$ PEb)allﬁC hed hlg—?e}jﬂ@@ ﬁbg%diniﬁit%huh%s (MMEs)
represented in the t opo nce sel ect.i on
25 b SERTRIre - OF ATESPEIARS Vithy & Walve RsagpEpool. As UPEs and
Mlvﬂpd ;ﬁmelr@s’é th@ g lthmﬁ@&?ﬁi Bssdlﬁ@h?é’(% hb&fe @ Shal Eﬁfetnsmn of IGP
e et ween ase station serV|n
Prot&@? c#lﬁ \Aeger@S@ REtOpE 2%&4;@ ahyalst ade & [1gten to These '
advERisEiehis a@fdistotcﬁséd"lz%r WRkich SAMERTY &id UPESs 23 belong to or are
associated with the same pool P, to which they (the Base station 28) also belong or are

assigned for use.

[00090] Whenever an MME 25 or a UPE 23 is removed from a pool, no further
advertisements are issued by the Mobility Management Entity (MME) 25 or the User
Plane Entity (UPE) 23, and therefore no further advertisements are received by the
corresponding nodes. Accordingly, removed user plane entities 23 and mobility
management entities 25 are not selected in new MME/UPE selection requests.
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service. [00087] As used above, "link color" is a
means of traffic engineering that allow network

wop®saswss to specify the Iink groups in the nBCTEEI0011§51085
configuration (links with the same color belong to
the sane group). If the col ortlof a new LSP i s
specified then 15 only the links with the sane col or
coul d be used by the specific LSP. [00088] Autonmatic

Thesetiire JREI MM Btselestion ibhasiss the hwltriadedaadengy roopeyy of 1P

net@ggﬁg.ng of nodes and entities has been descri bed above
wth reference to the exanple of Fig. 3A and Fig. 3B.
When a pool P is created or configured, it is

t odl ) . e .
0RO s R g i
phyisiatlysl whee pamei whish 1§ pbEsiyalbasenanetcddisin atopnireh aljegewith the user
g | _ '

RSHAESSGUR) ol Sin LS| O iy g
entiuvES Satwknsing éfarhmiampolodn Insemer Shioy aysPdésmi i(Keld) for exchanging
SRRl fon, 1 FELPAY AT o L2520 Dkt n
pod aed ¢he asbr grancsentirss 3aceh hoogaseden awiecotd pMyEsinZbmanner such

os RNy RS cofollie o RereBRRR L Dbl i, tn sueh

an d@rghoizgtional ackemass ngotlestd fsampleoged FOONAOMab edsvibutiam of

coniutrtnieleS P riRubBRRETSon BThH FY yrophRapEhEsit es 25 and
useEplaint enfitdd) 3 2T herméthed Usatprise anerimiatihy dywWkinlic 23ormation into

and therefore. no t her égvertis nts are received ..
the Bt esgioB s Gab AR S GHBE L EEBR BRI GOmPBRGdEetion of
entithp ?fltthﬁ)lh &rb;%@ﬂtainﬁi eﬁlfoﬁgti@ptdoh&hiﬂgdrmiom%ggmﬂlh redundancy. The
107 e REuToe ToBuBRt 8D I55 open ISR o e tesp path Firt (OSPF)
protﬂagr @ﬂ; nft@gméd?ﬁ/ewtﬁt@ﬁ:;@ :Pttgéﬁﬁe&tliﬁféeiifétén[ng(g%gl ?_rl %e Rbuter

r edundancy .pr oper 0 net wor ks,
InfQrBRHABILoGY it RESnEeh Eer ASPE bt 18 SoRARIGat |- Y08 St T he UPE
and ¥R gendYP '1ﬁé§sbgeﬁtol)a%ﬁf"ert@eaeﬁ@ir\@_ﬁ?ﬁhlibﬁ ay@tEahfdrmation.

separated froma control plane, with tHe user 5 plane

havi ng user plane entities 23 and the control plane

[000%i Ng MXRINkAIE YA dREREARIBAH BPildguees 25, and using (for
exanple) an Interior Gateway Protocol (I1GP) for
exchanging routing information. The nobility

[000F8Tage ety aardddonsls, ddnsa heengdniczadvidesaidh s&vice availability
ool and the Sf’ eeniiies%\%can be or%?n'ized

GVGII'[l) hto lovwgeQst I(]Hnrﬁgtag S) lgé]sn%rﬁ Q§€h Moreover, plug & play network

deployment and fast network extension and reconfiguration is easier dynamic UPE

selection. The efficiency of load balancing of UPEs and transport links may be

increased with the implementation of the invention. Moreover, management and

configuration complexity and cost can be reduced by adding intelligence into the UPE

selection process.

[00094] A system and method is disclosed that automatically distributes
configuration and status information between gateways and servers by the extension of
IGP routing protocols (OSPF and IS-IS) to allow for: (1) intelligent gateway selection
(e.g., UPE selection) using status and configuration of gateways/servers and to combine

it with transport information; and, (2) easier pool configuration where adding a new
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as that illustrated, by way of exanple, with reference

to Fig. 3A and Fig. 3B. In such 10 an organi zati onal
waeheng23sa nethod is enpl oyed for autonmatic  PCT/SE2007/051085

di stribution of configuration_and status information

bet ween the nobility manage entities 25 and user

plane entities 23. The method conprises incorporating

dynam c information into the entity selection of said
nodeGiBassutiody W&, MM Jodaratriod neqrirepan ysemn fegiraieen onthef “old”

s the pool and automatic pool
meﬁfﬁte g%fu?{lgﬁ)l 02 with built-in redundancy. The 15 I GP can

be Routl ng Information Protocol (RIP) or QOen Shor t est

[OOIB%?E gﬁg %P i %tus %Pﬁ%@c@bvﬁf?ﬁ gf%g%ﬁge l%ﬁ’lttf Ql/érplf low cost

(e.g.SmreEakdg) Eﬁ’&eoare deploseg. dMortcosel, Bl &aplamnetwyrkmi_e\ployment and

fast]c Igﬁrtwloﬁ% gféteﬁ%}g)ln%%gi ge%ﬂ?%@@ﬂéﬁ gﬁlnsélﬁ:ﬁ cgﬁllsa €] malﬁf gelectlon The

effic 3009 2f 1®(hbqihmlAgMM%@mchhan lmlgi(semﬁgb[e()ﬁ%_aied with the
ST AT Sy 2 AL Y S5 on compreiy

andUREs car be dehicoy éxy. ad\zlhmxgmteljligepctwmt&tfm @y Ersed il process.

depl oynent and fast network extension and

reconfiguration is easier dynam c UPE selection. The
[00896] ci endyusph nhethdd lhsapmvckcﬁetbfomfa roFde aohnuracapor fystem having

ph}Jislncghﬁ ts@ﬁé[rapef\(‘}o r%g@fa?l%s\ﬁg E‘g;atn% a%rgﬁfgr@g} ta'df?ncotntrcﬂ r}l?ane with
MobitpINidgenzmd Fooisics cw&e aredusted abynteddr Gpteway Protocol (IGP)
I SINY T TR N TN
orgghistd ibatfes poodahd gl &Sdrqﬂaﬁlﬂltﬁteﬁtaﬂs ok gnizadBin Dsecond pool. The
etween gat ewa erver t he extension o

e RGIET Fg Vi BEBEIS {CEPRUARE T o ey G oy papafoption between
said ﬂlbbilitygﬁziﬁa%ﬁte@m@ﬁtlﬁ@d ged théfhs%f) [a@e@ntitidPETHEIngsthb® Bb)mprlses
1nc<¥r§lon S %@%?rpg qg\fcfrﬁl%l}ag %E)t:hg %pﬁfyogeﬁ%%}%%gtl @Y&PQ he 1nf0rmat10n

congai sél@&horﬁ@flérhtﬂgr\ﬂithﬁirth @b Parad ghh taeh 22 W1 \Bbhfiguration with
008/ 082352 PCT/ SE 007/ 0510 5 22 node %Base station, .
builgprequpERnge i REAMPIHR emsRttieBnithgdER abs 8§ nRouting

Inforﬁia@lon PrefRel §RHf) dﬁ@pé}PShortésQ%%hr%’(@S‘PP) ﬁtto@ééb‘-} or

dat e grow gh service availability even i f

Inteél@gghatq ygfem l@nlpéq zg)a Systean gdel S)e pihsyag qdoqa@oﬁ%t,her comprise
extdditd éﬁeﬁk@meﬂ ﬁxmgugﬁ Ploy FBH S AP %r the i@i%t C&%H@H{BKTLV for ISIS.

extensi on and reconfi gur at1on si

FurBr dath ghe USKR@TaId PSEROg tbe MobilnbM AebmgnbF nPERIME) can
sen@TAPUHARGPA fo ddvekGsdM¥irRaphBiEE T 858 Satid hebiPfation.

[00097] Thus, system and method are disclosed which automatically distribute
configuration and status information between gateways and servers by the extension of
IGP routing protocols (e.g., Open shortest Path First Protocol [OSPF] and Intermediate
System to Intermediate System [IS-IS]) in a mobile system. The system and method
allow for intelligent gateway selection (e.g., UPE selection) using status (load and
reachability of servers) and configuration (e.g., supported services, pool membership)
of gateways/servers and to combine it with transport information (information
distributed by traffic engineering extensions of IGP routing protocols). The system and

method further allow for easier pool configuration where adding a new node (Base
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i npl ementation of the invention. Mreover, managenent
and configuration conplexity and cost can be reduced
whgooashssy i ntelligence into the UPE sel ecti onP@I/SE®E8B051085
[ 00096] Thus, a nethod is provided for a nobile
comuni cation system havi ng 20 physi cal |y separ at ed
user plane with User Plane Entities (UPE) and control
plane with Mbility Managenent Entities (MVE) and
statiei, AgP MM ER dbos n@atequag aky spobighratiogH) thé § old” members of the
qxchangl ng routing information. In an exanple
I'npl ementation, the MVEsS are organized in a first
pool and the user plane entities are organlzed in a

nd 0
OOQ?gfr bﬁ?ﬁ’éo Eun-oE % ﬂ%u%lat tlféggie\gﬁgb%’ﬁ%@uﬁfs € rﬁ Lone or more of user
plabeemieiess %amérrwhmu xnama;gennmmqetttam 2&nand ﬂ]@sfuaﬂtaion&@f units such
as s%?e%'hoﬁlﬁntfélé? Qltlﬂi 589&115&18?%1{]%] cHR iR 'e?t?)amed bty. 3 controller or
I'ncorporating dynamc i nfornmation i nto the entity
prosedsex tsodhosy tesimb drd IBeinttedorcrdxpansty tlgndescobgad.i si ng
sel ection of entity within the pool and automatic pool

configuration with built-in redundancy. |In exanple
[000%P) emrendsingshyspmib&ranggRrt arobratien gllowRor thagptimization of

resé%@&??% rlgltntgg gfaﬁlg]?@nji Bgﬁr(? i W dc@fe@ @5 ?e{sg %ﬁ{xdxﬁ;ﬁ{tﬁ rgéi&?ément in

the untrgrlaeeli Atansystisforidaioh$y espkiveallyetryoat tadnn the ¢dserof user plane
onprise extending the Router Information LSA for

pocfdB o %t he I SI'S Capability TLV for ISI'S. Further,
both the user plane entity and the Mbility Managenent

oogg(?)(ggyl (M@nﬁgﬁ% cfeggﬂl }ﬁﬁ%’ eﬁggaérf{f@%ﬁ%éﬁ%la&%ﬂﬂe

rehslgai;twmcamtnmlt Inxﬁdp@mﬁc hioged wstéduv\mmprantsa@ﬁledahalylhty of the
t ry nb t on

u ta i.nfo
neofi el Sty RaO0A R 3y el iR B ot 8 jngle high-
avarlmbﬂhltyl goge,ahe auhﬁatﬂe ngdes ke pelod ateed’tan@atg‘lreﬁat[\adiy frequently,
Pra and .| tern:edae System t .
wiigh ShBS Bor R apuftBih ip RSl Rl e bl 8 iestion prisess
system and method allow for intelligent gateway
cti el.ectio st at us
00583 an Ak e o2 Fbun S5 Rk SR Ty URAT R Biithaby SR Abhuat
conﬁgpmme wmm wiakes jt rpow difeodietsseppo@O imbn environment where each
nodgate\’\@i e? a%ﬁgsto .conbine it with transport
nF oY ?Ii At S PO “Sdi stri buted by traffic
engi neering extensions of 1GP routi ng protocol s). The
[OO@P/OSZ; : gur r%igi?é qg?ogp%aén'%gdﬁlaﬁ@g llfﬁ a?léggétc{;%%l gateway selection
woxﬂ@%dr%@%eﬁtwl%ﬁ? e S 60/ mﬁﬂ&&ﬁbllﬁg st ttivooyld WP cMMEvork
does not %ﬁ(lé{ an configuration i mq%ﬁ"ol d"
marggeACeapPiinily (SR8 o PRsTBE CrREmirIdRENd Tof ¢ he
entities described her ei n (e.g., one or nore of user
[000103] TABLE 1: LSA HEADER

Field Description
LS age: The time in seconds since the LSA was originated.
Options: The optional capabilities supported by the described portion of the

routing domain.

LS type: The type of the LSA. Each LSA type has a separate advertisement
format. The LSA types defined in [1] are as follows: Router-L.SAs,
Network-LSAs, Summary-LSAs (IP network), Summary-LSAs




pl ane entities 23 and nobility managenent entities 25)

and the functions of units such 5 as selection unit
wadooatnsgk3szverti sement unit 40 can be perf or medP@ISER007/051085

controller or processor, so those terns are

her ei nbef ore expansi vely desctd bed. [ 00099] Using

dynam c transport information allows for the

optim zatign of resource usage in the transport

net wor k,

\/\hl(@kSBIé)smmdsA$exserhdﬂﬁﬁAdt h reqw remsnt in

T r\nﬁnnr

Linati ot i

[ 000100]

qﬂpﬁef e'ég @glgfﬁqfl qrer 'igl;q'gué'flgle urfclfz.'lt:ggnvﬁ"onment that is
Pqdidiirg dpicaibied &y thﬂ L eTI@m@omt@d@mféhksﬁe(lmd end on the

that rel axed 3Als LS e¢ypaltiidriexympéegUnretentk-oS Aspideilfink State ID is
nodes W t hqulet ¢ONRE I igitdrhckNRIdT&lsi @Dt h¥twalrks MBesignated Router

net wor K.

el enents adting as sl ng

N @&o? Wﬁ%l?ﬂle"ﬂﬁtt@roﬂ?@# Llé?éﬁfe?%’ é’%ﬂ ?@UEh\tzé’d

ava ty node,

Advdresagai | abl BhenRdeter 1D dfftke powter tirae ocipanegédithe LSA. For example, in

Route:atively frfe@\%ﬁ@USAs tlﬁ?s eIl &ldl SoftRE RRA& HYAThE network's
i nformati on Ibé‘stx %1 sway sel eCction process.

[000101]

Taki ng”i nft o account service capability

LS befuznoat i on ID@W@ds\(fES oratupdicateclo®Ak gBueddsoive inkthades of an LSA are
nurBéses it mirgyel §ifdcedive 1.9 s‘égﬁerﬂ&%ﬁnb&san envi ronment

where each | node supports a

I fferent set of services

LS pbaksoay

Thélhef diletchemchegauat | ofy thiy nampleianfoontemts arf the LSA,

I ?E o the gatipvayigethedts Dheads bwlé"xdluldfﬁ grRseS nge Welk
Q I f‘l an‘}’l -

LC%@% wor k

mandife Hmgth doriprtesiof ythe sh§4. orhipgaeladenghe 20 byte LSA

expenses (Odiéxgi@r [000103] TABLE 1: LSA HEADER Field

ano-—— The nade cinea-—thao | CI\

Nacerri nt i t
LA COSUIT 1 Pll U' Lu ayc |||C ll ||C | || Q\/\JU"UQ QI LAV lllc =i

was originated. Options: The optional capabilities
supported by the described portion of the routing

donwmi n.

LS type: The type of the LSA. Each LSA type

has a separate advertisenent format. The LSA types

defi ned

Net wor k-

in [1] are as foll ows: Router-LSAs,
LSAs, Summary-LSAs (I P network), Summary-LSAs

WO 2008/ 082352 PCT/ SE2007/ 051085 24 (ASBR), and
AS-external -LSAs. Link State ID: This field identifies
the portion of the internet environnent that is being
descri bed by the LSA. The contents of this field
depend on the
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LSA's LS type. For exanple, in network-LSAs the Link
State IDis set tothe IP interface address of the
W ea08083855 Desi gnated Router (from which the PEL/SER?/E1085
| P address can be derived). Advert|3| ng The Router 1D
of the router that originated?the LSA. For exanple, in
Router: network-LSAs this field is equal to the Router
I D of the network's Designated Router. LS sequence
Detects ol d or duplicate LSAs. Successive instances of
an LSA are nunber: given successive LS sequence
nbers. LS checksum The Fl etcher checksum of the
[00@&)%] et eAlibaughthe dgscripeon ghpve corthindimanyt specifBAties, these should

notrb%ac%%ﬁtrﬁé‘(ﬁ 8???1{&1% %é&)‘@gﬁ\o@ t@% 'f‘n\feilrﬁlcﬁ béllggggrgel?elggﬂgvidmg
ﬂluﬁwloltseﬁcmme Wiheqoesn8y3sefPeT SEROTIMEL 0Bthis ﬂﬁ/entlon Thus the

SCOEQ %9%1%@”11:1@&%%%&%6 g 101%) tféﬁiol%%pgx% %gg @ rcf]uctélg IH§ and their legal

Icitles, ese s

equhvarhamts nd het‘ﬁﬁfosa; opeilbbe app:relcra\t@ch thHao thdsdopaofities pquent invention
ese

full) B bRy At arR R APk X o S heb O BRR RGN thdhepe skilled in
the actoped ofattthé scdprusithe presehouivdn’aen d@ic&bﬂdmg@ foybd himited by

o RRETERET winTed Bt B B Sriai it e 0 St ggmept in he

smgth@r RBNEs eend @y entniean "01f1¢1h1|1d’ ofRCOMPaTEES eﬁdph@ftly so stated but

S et o T e
abolvBMROE i e pﬁ:f@@@@éﬁbﬂ@irﬂeﬁmh@@rb|1dﬂibmotthosé“@ff dil'dﬁkihr%' skill in the

ot her than. the app |ch ref erence
art afig eéﬂ?é?ﬁéﬁf quﬁqux%teﬁgﬂ%@lHEmr& negcen%@ ?‘Ir‘FtIEFﬁﬂ]élSdtt% ﬁ@aﬁompassed

by the @ﬁe@ﬂ@ cRIlnY, M6reoVEl, ‘i3t51§ rﬁ%ﬁ%b@s‘sﬁx‘yon%@ d%tv%ee& mBtod to address
one or nore." Al structural nd functi onal

eaCﬁ 5 B blen SReel terRerolvast DY His Prabiou do i, el to be
enc@ﬁl%fa%eﬁe(%/ ﬁfé‘%ﬁ@ééﬁ% @Iautng atFu%%rrlﬁB%M?loté??ﬁqEHts 8oRiponent,  or method

or di nary "ski | art are express I ncor por at
stepnigr the present df%l@ﬁ&lsaﬁ@ndﬁé t¢ he éiﬁd@@tqddOtibe otk mwg@@ss of
Wheer 0 R Lo pB Ryt BB P e gy rAFERSHAY claims.
probl em sought to be solved by the present |nvention,
for it to be enconpassed by the present clains.
Furthernmore, no el enment, conponent, or nethod step in
the present disclosure is intended to be dedicated to
the public regardl ess of whether the el enent,
conponent, or nethod step is explicitly recited in the
cl ai ns.
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WD 2008/ 082352 PCT/ SE2007/ 051085 26 WHAT IS CLAI MED

IS: 1 1. Asystemin a nobile comuni cations network
whawsgp3sSepar ati on between a 2 user plane andP@I/SE2007/051085

control plane, the systenctonprising: 3 plural

entities, the plural entities conprising: 4 plural

user plane entities conprising the user plane; 5

plural nobility managenent entGties conprising the

control plane; 6 wherein at |east one of the entities

Wmqugfcg%mlirg [9-ansnit advertisement 7
verti senment information conprising
status information and 8 configuration information of

t hel.ap Jysasit iraenslild dornmAnianode nefwdiehas gt @paration between a
both t he advert.i senent information

figured to ys
usegﬁga I %@dtar%ﬁglp?arf%ﬂ?ﬁW?%WWB“%‘é‘gect a user plane

entplyal batitiad, tthe PrEat efdtRicd conigisess station 11
servi ced béthe I{)]letwork 1 2. The system f ql aim1,
wher ei n RIHE! $p¢k plang ﬁ%"r‘?ﬁa‘f%ﬂﬂ%@ﬁﬁ w%@n% 2

i nf or matj1gm] anshiBKaaaRsdrhét dnfities @'Biﬂp@ﬁmg"ﬂh@rc%hﬂol PRine;
configuration information 3 conprises supported

servi cesVIGEBr HaenHivnad the sntitieniscosRepradipdrangmibagvertisement
infcHithtioh, WMReIReRidehtent 1ROSRAibn 'chrﬂ)"rﬁﬁ{g QRS R hBE8n and

information distributed by traff 5 "engl neeri ng
congigpenoRsorstaticorotr tha et Hgshemt @I@Iﬁb’s 1 3. The system

of acxll(?der%f]the\égﬁt%ﬁi &ﬁf%r@?%}@éb@thr{ﬁ h{/éﬁlsgﬁﬁﬂtgﬁm?tlon and

entit aim1l erelnt
trarﬁﬁﬁmmﬁoymﬁﬁﬁag@ ﬁ’@]ﬁﬁt ensdrilese entty for attarhmontdo |arwmeless station

serROA Bv tHe RetwhPE Systemof claim 1, wherein the
adver¥| senent Information is included in 2 at |east

one of a Routing Information Protocol (R P) nessage;
t I
an 7oy o ned <R LG e Sl SRS et toad
infmnaﬁgsaigd availgbility 'mfdsma)tﬁoxa wilndyiel ret he cromfiigi cettoinamgormation
f .bot h,2 t
confiiSS WAL A S8 I atRFo 8 by PaBfRblpeR ommpiippeand
wheaeih the ammpmlt 1r&comﬁ’0'0mrat>mpmist:©1rﬁ°ehﬁaﬁ101ad_1$srelﬁutpdi diyeraffic
engfetY et BBl CT it BadePdeBlrant *i i or mat on
conprising status information and WO 2008/ 082352

PCT/ SE2007/ 051085 . . . e .
C-E. e’ system 0 c?alm I, wherein the node is a mobility management entity.

4. The system of claim 1, wherein the plural mobility management entities are

organized into pools.

5. The system of claim 1, wherein the advertisement information is included in
at least one of a Routing Information Protocol (RIP) message; an Open Shortest Path
(OSPF) protocol message; and an Intermediate System to Intermediate System (ISIS)

message.

6. A node of a mobile communications network configured to use both
advertisement information as received from stratified plane entities and transport
information to select a user plane entity for attachment to a wireless station serviced by

the network, the advertisement information comprising status information and
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27 5 configuration information of the stratified plane
entities, the stratified plane entities 6 conprising
wpbwsas23sser plane entities of a user plane. 1P@T/SH10@7/051085

node of claim6, wherein the stratified plane entities

al so conprise plural 2 nobility managenent entities

of a control plane. 1 8. The node of claim®6, wherein

the node is a nobility managedent entity. 1 9. The

node of claim®6, wherein the transport information

corTRALGEMIErh QI Hmﬂe%@raﬁﬁﬁ 1 Gy, fHeasftIfa'tl?ied plane entities

engli neeri ng extensions o routlng protocol's
Conimﬂsﬁlfﬁ@IW@géS%fpl%fleaﬁ?HﬁtES Qﬁh?ell*S@F plakge st at us

information conprises load 2 information and

avai lability information. 1 11. The node of claim®6,

whef.eilhe nade of alean Qiseherpinathe stntificd piangranticiey atsozesanprise plural

mogﬂing“ il }n%ntaé‘l%t 18] SodeRS p?%{klf_l guration infornation

supported services nf ormati on and pool
menber shi p |nformat| on. 1 12 The node of cl aim6,

V\,heg eTPe Bla?e 8?31%51#1 6 ?ﬁé}& QWL )nl%la}’f% q?érﬂ qntlty

ut| ng % orrra
(RI P) message; (2) an Qpen Shortest 3 Path (OSPF)

praf o ; d (3). Lnternediate Systemt.o
sy o0 pERESES R ieiantle RS 1R Ra iy Rl B,
infarmatioai distBibuvdielr etraffihengiodeingextendibguo £GP eoutsieg prigocols.
or nore of 2 the followng factors to select the user
plane entity: 3 (1) location of a radio access network

bask). sTllaé hode apdlainm, Q\Fhesﬁh}tﬁs stahg informdtRInesEmprises load
term na topol o i nformati on concerning a
infariation (ﬂ@%’(@ﬁﬂgﬂhﬁygﬁf’é‘%&%ectl ng the 6 base station
node \Nhl ch serves the wireless term nal and the user
pI e .entities, 7.(3) tity information
2% ﬁée %%}t'ﬂ‘}f’ngﬁ Li%ﬁr%‘&é @Pﬁga@lﬁer@ s cgnties are organized

mtol o2§ BRd waiereifl tﬁéko@ﬂE%ﬂlﬂahéh iadoritativn ¢e firﬁk% §Qp;5cHJteQ§seerces
2008/ 0823 PCT/S 007/ 051085 28 1 14. A nethod of

infogpafigniang RookHImbie HTERIAs net wor k havi ng
separation 2 betvveen a user plane and a control
pl ane, the network conpri si ng plural entities, the 3
¢

pI dral Thepods efsclpmn oy iiicseimshe advrytiprmen infirapatisinaiancluded in at
leas®Bh LIFEE1 CLRBULISE MEfdrRBYATToRIBIERIP) message; (2) an Open Shortest

Path (OSPF) protocol message; and (3) an Intermediate System to Intermediate System

(ISIS) message.

13. The node of claim 6, wherein the node is configured to use one or more of
the following factors to select the user plane entity:

(1) location of a radio access network base station node which serves the
wireless terminal;

(2) topology information concerning a transport network interconnecting the
base station node which serves the wireless terminal and the user plane entities;

(3) user plane entity information from the IGP routing protocol;

(4) subscriber information;

(5) administratively configured rules.
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4 and plural nobility managenent entities conprising
the control plane; 5 6 the nmethod conprising: 7 (1)

WO e@ei0sa3ny advertisenent information from at |RPEESEW®NEIS1085
of the plural entities, 8 the advertisenent
i nformati on conprising status information and
configuration 9 informati on of at | east one of the
plural entities; 10 (2) usingZdoth the adverti senent
informati on and transport information to select 11 a

userq, pAﬂﬁ@th%ﬂtdfto\bef’é?fngié h%ﬂ@%h&ﬁnﬁaﬁbﬁ@ﬁ&%ﬂ% ‘hﬁ@in%rkeparatlon

servi ced by the netwo he net claiml
betwean ajuseapliane @ydarcdmér@dp g, Hieaghwprloeemprigingaplpral entities, the

pluPBRbtitiby il RPRYS x?“[é gﬁ%’lﬁg@f’@%{?&g E}gllhgg%gﬁggg?ﬂng th¥ user plane,

managenent entit rtrsenen
and; plpey meehiby rrmnagelnmeenmen samafrisgngihe comfrod planger

conprising including in the status 2 infornation at

| east one of infornation on |oad on a node in the

netthomcthochEompeisingn 3 on load on a link in the

n etM/Z djé o?len%aﬁrﬁﬁi%édtgﬁfdrrm roﬁqf‘dnq rét le]asflgne gfﬁbe QlHreal entities,

urt of gani
the pveraisemset 1nfﬁ®1mmaélorﬁccﬁnprlsihg$tatn$ mfpnnditsoraanwﬂ coucfigutiatign

infd;rﬁlgtrgig?ltoggf@fléa%lﬂf)ﬁé 8? ﬂlnef;glp%%%&hggnat | east one of 3

Servrce d pool nenbership
i nf(@) rmt’rig)hoth]th&advﬁﬂmeemhhnﬂonﬁatmmm frdnsplour tnffemmation to select

o o TR BRI BL R ST sBertE® s Sopylbeqidunipg ngpvork
claim 14, further corrprl SI ng i ncluding the
rouier s e Biaskes SAT3: sReeit Ak pRd st Aeptihnied ata

mol@meymﬁhegémsﬁt daith aﬁﬂﬁﬂﬁreﬂrtﬁb @ﬁ@%lllfgemalgeméxﬁl%dtﬁ sftes the
Im‘i% di.ate semto4|ntermsd|ate System (I SI'S

TeCqE %ertlglerggn I YP¥od of claim 14, further

corrprl sing including the advertisement 2 information
r ut I ng nes WO 2008/ 082352 PCT/ SE2007/ 051085
% ﬂa fﬁ@%ﬂ%f 4 fasthericomprisipg anclagimgrindhg gtatus

mfd#ﬁiaﬂ@n <aﬂ ReaQf oﬁ@bﬁ‘nﬁ’&nﬁﬁ‘@on én 1@4d O MGk d Ry §et%rk information
sel ect the user plane entity: 3 (1) location of a

on lpadipy adstedstheaichu Pk, @éﬁé‘Vétl&lPlﬂléYllf}féﬁéaWﬂ ch serves

the 4 wireless termnal;
17. The method of claim 14, further comprising organizing the plural user plane
entities into pools and including in the configuration information at least one of

supported services information and pool membership information.

18. The method of claim 14, further comprising organizing the plural mobility

management entities into pools.

19. The method of claim 14, further comprising including the advertisement
information in at least one of (1) a Routing Information Protocol (RIP) message; (2) an
Open Shortest Path (OSPF) protocol message; and (3) an Intermediate System to
Intermediate System (ISIS) message.

20. The method of claim 14, further comprising including the advertisement

information in a routing message.
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5 (2) topology informati on concerning a transport

network i nterconnecting the 6 base station node which
w@egses23she wirel ess termnal and the user pl aP€I/SE2007/051085

entities; 7 (3) user plane entity information fromthe

| GP routing protocol; 8 (4) subscriber information; 9
(5) admnistratively configured rules.
29

21. The method of claim 14, further comprising using one or more of the
following factors to select the user plane entity:

(1) location of a radio access network base station node which serves the

wireless terminal;

(2) topology information concerning a transport network interconnecting the
base station node which serves the wireless terminal and the user plane entities;

(3) user plane entity information from the IGP routing protocol;

(4) subscriber information;

(5) administratively configured rules.



