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1 AUTOVATI C DI STRI BUTI ON OF SERVER AND GATEWAY

| NFORMATI ON FOR POCL CONFI GURATI ON TECHNI CAL FI ELD

5[ 0001] The present invention pertains to

tel ecommuni cations, and particularly to distribution
of configuration and status information between
gateways and servers of a network. BACKGROUND

[0002] The Internet is a worldw de, publicly accessible
network of 10 interconnected conputer networks that

i erb Ll TR SIFET DS FRIBAHON Ok SERVIR AND
corr i se 6 ATTVWA YO m%gmnomw@mmmm

the two best known ar fmfﬁﬁont;o
| P

Protocol (TCP) and t
[0003] I n packet-sw tched networks such as the
Internet, a router is a device or, 15 in sone cases,

software in a conput er TEGHNIGAL FEEID t he next

net wor k p0| nt to which a packet shoul d be forwarded

@q@&\g stl nation, A rouyter c%n be | ocated at an%/ 1

é Iéfeﬁﬁ’ilé Iyeniieh ReTlRt © telcepmatunicatiops. df pgrticularly to
eauﬁbmmnrufcoﬁﬁgureﬁem asd statut ireformitiimisdtweblpghtewaysarddichvers of a
hhe I ternet are organi zed hierarchically. Routers

%%Vé) i nformati on exchange w thi n aut ononous
systens are called interior routers, which use 20a

variety of Interior Gat GWB(IGPS) to
acconplish this pur pose.%@‘m—met Protocol (1P)
routing protocols distribute information between

amtzrar S a%e&lﬂie@x\i@)@a wohRReYE rpu@ﬁ&lWacfzéé@Hﬂé 88 otifof he
on distribution of ¢

wor k r ?
‘é‘ﬁ%ﬁ%‘“ﬁé RlPH&F‘cY &etwerks fhat Tapsyait 5@Wt Q?eswlffglh%‘b%”ﬂg the
mﬁm@lmmeoprmw lr(]IrPg Ahe l@enlcs pron;]@ﬂsé@ﬁpnsd heuie ¢v e
| es, of ,t tran rt ani sm
TPAEAER) SRyl AT B TR RN SR L AR conto
P10085] (T@P)oefndthe letesrgpPetocd (e usage of interior
gateway protocols in the Generalized Miulti-Protocol

Label Switching (GIVPL& protocol fam Ily See, for
[0083m1 e, {mBadhsERwiERbeG Refwopksich st nﬁr@@t@@muter is a device or,

ifesmeidass, satrkiiredns 4&onfgRkdr, that determines the next network point to which
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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2 Version 2", J. My April 1998 (incorporated herein
by reference); the Internediate Systemto Internedi ate
System [IS-1S] protocol described, e.g., in RFC1142
"05115-1S Intra-domain Routing Protocol™ D. Oran, Ed.
February 1990) (incorporated herein by reference).
5[0006] I n Generalized Multi-Pr %t ocol Label Sw tching

(GWLS) protocols, IGP protocol’s distribute
| nf ormati on about physical fibers, WM wavel ength, and

s as lin .ate infarmat.i 0
SPHSGRZETF ol Aprt Mof iR ekeardiod Hep B esieiineP e fifpriediare
Styppor to kmter@edmteaSysZ@ﬂ ]‘ﬂ:IIS]Ipr(E{bodsl(ﬁe&trlﬂedbelg SRIFCHi1 47 “OST IS-IS

« &d
gg/gldﬁ%iﬁénog%%trk%'p@ltigg eﬁnOBan Splgé} n1 0956) (x% d—B*o)r%Eed herein by
"I nternedi ate Systemto I nternmedi ate System
(I S S) Ext ensi ons in Support of Ceneralized

oLl s S 0 St OB o,

pyotoedle disnitaite n{fBﬁﬁa?doB%lodﬁ;Sh}@mahﬁbém VIMIYMI i @l énitli, @Ad TDM
e By R, L Ry AL 50308 £ AP
P

i Extensginser Supgorl 6f Glegemlizduinluitit Ptdtecddtabel Switching

SONRA" ROK bk, i ) Reshity, £ OBRRENS00 i Apdited herein by

eﬁ I nNeer’ ensrons

Y e&eae@s and REE'42@5 gInterme@za@erSystmnéo O8Pmnejaig fyste8N(IS-18)
ERtendidns nf@up;ﬁ?ﬂ é‘méﬁgré’hz%g%ltﬁﬁ%ﬁ%pLaﬂ_él%‘th&nn (GMPLS)”, K.
E;?Tg? ﬁeré fd&EXt ensi ons Ver si on %D

fkoXpBrﬂ ter, hid. Qstnty %@th @ﬁ%féporzmhherﬁpmfprence)
" nternedl ate Systemto Internediate System (I S—IS)

f 20

e T R N L
eginestiogdhte infeunatier i alsofdstribtiedro SuppoBPiFaTie emgiheESRE

ﬁg&ﬁﬁ%ﬁﬂ%{xé ?&h@@’:ﬁﬁuﬁ&?pﬁ@ﬁ?&%&a‘fép%ﬁ%}%gﬁ for GMELS rely on

ect|ve ar e COr pora
el léreea@@erl{lg)empsegs SR protenel e, re. oRFCRARO “The OSPF Opaque

deAiopitdron R tdene R C%lWRF‘dB%@O”?‘raf?’ce}fﬁgﬁnc%ﬁngﬁE) Extensions to

extend T rotocols so t

t

AS0E Mersian Agad . deasatk 1 K embelin fh B GeptarnbasIPOE, REGA784
e Tmpfigcaterh fo Il e S50 (S5 T ERicBaO YN Mraffic

PR YS C'%Jﬁ?’c’vlﬁ c‘?faaa ﬁgﬂq &es@b@‘ﬁ aéwo %E’ﬁg A5E INCapsRted hgrein by
referercea ior mmg elsﬁ)n;nmtn&t i&ﬁ ©SiPiFE DF, et iO8PH égégﬂsi@xﬁs fo® GMPLS, see

0 Se ser r. .

R RECES el uell v il abF 160w dpcspSiaiaiieggin by
rpfemrmcol ext ensi ons for Pat h Comput ati on El enment (PCE)

Di scovery," Jean-Louis Le Roux, pee, 27-Jun-06,

%ﬁorpor ted herei n by reference) In addition to the
[ di scovepiges tprexgngion oftl i defigitéor;, Yhera@re ey irternet Drafts

tighit gtk 1G ek 28 d AdPeiTbiosbRBo FhattRERalso 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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3 capabilities with IGPs. See, for exanple,
draft-ietf-ospf-cap-08 "Extensions to OSPF for
Advertising Optional Router Capabilities,"” Aceeli ndem
ospf, 2-Dec-05 (incorporated herein by reference); and
draft-ietf-isis-caps-06 "I S-1S Extensions for
Advertising Router Information," JP Vasseur, isis,
5-Jan-06 (incorporated herein gy 5reference)

[ 0009] Ext eri or Gatemay Protocol (EGP) routing

Rt th TaBhasee BB ooRB bl Sorbasy (B EaiGiions to OSPF
ef_peAdsemismg QntimahB euteo Gapatiifitidst YA t el ondemt,i apf, ReDeye e

ﬁérteﬁﬁ%)gfe e}{écr %ﬁf gft 1¥t?tlsels flélgésm@(‘é kISQéP}%Qtensmns for

esc usa es O
&R%ted iformaginng H)oHaSEPuII, eemIS J am%ﬁnmrp@mted herein by

sbRysctNat their application as a server
configuration/status adverti senent protocol is also
feasi bl e. [00011] The system architecture of future

1o&9) e net Mxtekor Gaemyrl?edtot:@l (ESyetitig protduoleat ulse used for

CHL A B B TRy RELTS ML QU0 (L RANE o e

Pegt ﬁ@e@ﬁghmge Rzloopecmvxt@/:iﬂ‘émlaud”mbetwan differamcitenbf SystrerhPrivate

Nefhbig Evolution (SAE) is the Access & Core
Gat evvay , Which could have physically separated
user and control plane (i.e. split-architecture). In

f00918pl i t Biecdtiolve eestrbed b8 BF kbR Iﬁ{)ﬁ)c@!%ftb edribiftd hon-IP level

b [t t,, Entit M\/E dI t
pql}g l(Oéﬁl)hOgviS %ag%ﬂ%ggéﬂgaﬁ?ﬂ p% E’%% J&uéaets s?a{]tusr advertisement
pn%m«ﬂtwﬂmaﬁdmbka the User 20Pl ane Entity (UPE) is the
gateway for the user plane (U ) traffic). Fig. 1
shows. a split architecture |ogical view of an exanple

[ ddwypianpashiteriure of Fepre nobde setwiirke (refoargdite as System
Bys; on/

YSREE B P SISt MR ) fepaspsion oy
0T B G 0 et P B B P < el o of
Sﬂmﬁmrymte]{o@gerﬂx{ogﬁﬁm (szx'ia)rlﬁkneam&dsé ﬁoacg%tg{l@\gg (RWGW), which

i fi i i
AR BPisg BBl i A0 oy kb B £ SR GERYGHHF). In the
spdidl erc(n&egure Nod eBjitiesare dafindd (ll).ﬂ“lﬁe M@llﬂ@'lﬂMhmdg‘bment Entity (MME)
S
PRORISIREL R0 tGREERN TR lrd Tl et B U SR R B2 @) the User
Hf@@@ml@rfw’eﬁ)esﬂm gatewaf for e \pﬂeyslaml(UWE'alﬂﬁm)eshgnUshows a split
a%HlEé%t&rQ ogi§£n1é\9 oFlf ege%gl%t g?t 4 [00013] A

SO be defined for user

simlar pooling concep
pl ane nodes. In the
[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 (MMEs) 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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case of user plane pooling, multiple UPE nodes are
able to serve user sessions in a given region. It is
the task of the MVE (or other control plane entity) to
sel ect a given UPE fromthe pool when a user attaches
to the network. Accordingly, users (and Base 5
stations) do not see a difference between UPEs within

t he sane pool. [00014] Pooli ng is also used in earlier
nobil e systens (e.g., lu-flex for Serving GPRS

JHPBE' . o ittt e conaisp bRl BedRrase plane nodes. In the
NaSa/\mfhhse( RAN poolites niudtipie IUHE)h@d@aT@aMettcv\@efrke (1§Eh<|)sessmns ina

ARG eelbn® 16k dhe AR oY win i i e P AET e RbE Rip setect o eiven

alei ﬁl@gl hembphwhen & oserattdchyatte weynatebdct Acrordinglyt heers (and Base
S0E RO LA s%@dﬂ?gew ehebf %ﬁﬂ’ﬁ?l}vdhﬁu &1%%?%@3)%01
on

statlcally prec gure ormation
intelligent UPE sel ecti on i nvol ves consi derabl e

¢OT gur at P@O”hrigﬂs %@sé@@%arl@ﬁﬁ&ﬁ&f@y@ten&e@\@ rIuLﬂk@(di‘ér Serving

AR S8l R PR R el 5 R g B o3RG e bomai

Bamecslbatof RlaéloaAn@bebPHstwo‘rB'( Rﬂﬁ\é)frwdef tdo?m{tﬁ)lé Cloed Wetwhak (CN)
e

ey o oo Lo et DRRAEH B8 bl ph b Srss: maces

confi gur ati on managenent of pools nore cunbersone. For

fe, im cﬁbeﬁﬁi%ﬁ@lf ﬁe@w@ﬂ@r@dlﬁ&%oﬁﬁ@@%‘oﬁ%nﬁ%@%ﬁa@%@lectwn (in

k\ﬁ;sfbéel i abl e agﬁﬂ:ln | ané Entitles
snteyMpdEn TP IsRAsad an BiRtiselby pwgomnrad
alfbrovationr Thaghs, eéed WRE sélbétidd Mvolves tohsd&ra8IBabhRguration in

PP T B0 RNl SRy hpetrin s, eghores Fepegoce

catitig) tnd nmds ke ﬁlugmdtvluyh tlﬁLdIbMﬁBNra[tl@ﬁQ)IHals@ sttiensafnd UPEs.
Tﬁéeﬁ‘ﬁ*@ g6 Fssllke:iggx FU%%es% echgﬁ ng%lge@&%l%rﬁﬂﬁoﬁ?ﬁénftonnatmn

conpri Si conmunt cat
separati on between a user pl ane 25and a control plane.

[The1s)y st estmapsdlFgTorfighatioR %dkfeé %énﬁglnﬁdl h{a\ﬁagn&&%f pools
user%{ljl ane ent] t| es (conprising, t user ane) and

IBPESr AMBRSHmE ¢ § Srah @ SEFRATIq \é{hered@ﬁwpgwge tand thus less
Iehaitle ahd phaaliey). Uk Pl@@ﬂint@l@@ (IQPEE)’kﬁe %@éd trﬂeﬁﬁoﬂksredundancy

e IR A LN AL IA W

}mmd:ven rafld g sautdi mmolvn'fgdtﬂ PBS (d%glaﬁﬁcetlf}g t@/lfrolnepfs%ls @ become a
r ri ses a node

(b erehE G RYRRE TN Sa0BRFR L ont N or mat i on

and transport
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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5 information to select a user plane entity for
attachnment to a wireless station serviced by the
networ k. [00018]In an exanpl e enbodi nent, the status
i nformati on conprises |oad information and

avai lability information; the configuration
inforination conprises 5 suppor.ted services

i nformati on and pool nenbershiB i nformation; the
transport information includes such information as

R TR B B LR g Corvceaby
phoheteolls. | n one exanpl e inplenentation, the

advertisenent information is included in a Routing

I nfornmation Protocol (RIP) nmessage. |n another exan‘pl e
i[AY0 Sdent aln #ncxempde ambedimest thpstatr inforwptien ¢umprisgs load

|1ﬂﬂb'nﬂd@(§’a érﬁi ARilebigiRy @'ﬁ&‘iﬁa@@h E@tc'&nﬁ tibn E}[f@irﬁ@tﬁin comprises
gap,;éqr?qs %§§ ei{tlmanoah&%e fri l%)é‘gglgg n trrg%t;l1gnn 'the trl]ansport
limfoerhambet mt:gld%é slcﬁiﬁhfdﬁrnhﬁézeaﬂ&(ﬁbﬁig@ iftstnativog bﬁbtlﬁ):r 1n|format10n

e n_an ex ura
TESARREe of QAL Hte ABnE SRBySaF B B3k Kiire o el pipue cxample
ispoe2citianothkedyasipeutntohforietite shinoludey inrcoRoetimgs Indormation

¢ . ao
TN L e —
mfaﬁgaﬁqrt is dngludnd istanddnen; Brissaliash é@EPF) E@t@mﬂ message In yet
Bﬁ&ﬁ&p@cra?nﬁlé‘frﬁﬁlgﬁfehﬁﬂoﬁ q;hé QUG Tis iR A foPn&éh %%élhéfed in an

atfachnent to a wreless statjion serviced by t
ate pyateadodpicrmediaie S ysto fivdP) BESE8fpr i ses
stat us i nformati on and confi gurat| on i nformation of
rat|f| d20 ane, entit I |f|ed ane ...
LRu5] co' BB ufitvchl T nab et Gechref{pites are
piganeedmdopoalsal nobility nmanagenent entities of a
control plane. The node is preferably a Mbility

t, Entity (MVE). [00021]Anoth t of th
BB Coy ehecinec Bt s WeRPalPE cpreaTIsop eraSsedile

@@mmmc@abm aatsvcﬁ»ﬁwm&kls f&@ﬁﬁg@rea ep %@Bbtﬁrhdb&ttl\é@tﬁentﬂnformatlon as
e a}, contr ol a the n
%%f}?ﬁ?lﬁ%@ fmm Hraiticdplane eéﬁéme? fed 5 BRRsport léfﬂlmﬁeg to select a user plane
émity tﬁ@hl angtcmlnentaﬂo au@ﬁ'élemé ﬁﬁtﬁ)rﬁm'{fﬂc'b@ by alemtiver gThd@dvertisement
ane an enent .entiti.es
R G R e Lt srShpat In R BRiblalER of the statified
plenfeen/utrag die stratiSedrphane enfitdesnammisel ol ager Ip@ﬁtenﬂﬂeq of a user

e B BLA o) e AR B BN R T

ryefesahly a Mekility Manegementthntity (MéﬂEhchnent to a
30w rel ess station serviced by the network. The

[888? {]t ' S¢€ nothérr;lfsgercrtr%% Ith%ntegh% rglysceoncems 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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status information and configuration information of at
| east one of the plural entities. 6 [00022]1n an
exanpl e inpl ementation, the method further conprises
using one or nore of the following factors to sel ect
the user plane entity: ( 1) location of a radio access
net wor k base station node mhlc% serves the wrel ess
termnal; (2) topology infornmation concerning a
transport net wor k |nterconnect|ng the base station

? [ ch 53erves the Wi reéﬁ '}rrac{1 %ﬂd t he user .
E Mt lent i 1 dkexa fPe {adpmsp iSRG BISRREIBR ISR g one or
there IOGFherfioUbwurg ﬁar:tmmt@cslelec( the Lsablslané betityi (F)otovatiowof a radio
[ : sal

PO I RARb A @ Rl RS L B RS cepiny () tovoloey
Afosns @rt:%ﬂrtcyrnelm&t franspog nedwptkgntaacdroactiraiths hasagation node which
sexk/e$ fH%tWi%leQerEMﬁiﬁﬁl agﬂttﬁ%é’ecr b e?ffi'h\é%r 8)0yset ﬁme entity

ensi on_ of % routing oto
é‘ﬁlSP%%qn e et@%rmrﬁmmsetﬂco cﬁ@eﬂubéﬁrrtber mferrﬁ?émnat(é) and

SysisrdtivelyndiipaeidaursSystem [| S-1S]) in a nobile
system The system and nethod allow for intelligent

ateway selection (e.g., UPE selection) using status
?@@3@] and Tlase syesbin an@/ methcsleare dissjosad shidhrduitgmatitdllyndistribute

SuratttPRRY &8s ﬁﬁ{) diforrb r%99(1:11 g%g@%;sﬁ%d@er&frs b¥ the extension of

?at eway s/ servers to co
GiP 69%& Rfﬁtoccphf(ergnﬁne@rshmsdstétath Bustdtiotegol [Q¥RH]@nd Intermediate

s;agelﬂe:e Hh@ﬁn@dﬁh@@s&ﬁﬁggfls )CtEi arI%HBﬂ@ By SRR q’ﬁ@%?s)tcm-ﬁﬁﬁ method
met hod “furt | ow for €asier

m .an
Ehiy RGN E BRlePay SEF IR (- e WP Rossioor ERow R e load and
tdREhabiiz)ofdosers)@ahd e@mﬁgdreu@nre E%om He@béQTtek) dohﬁtembershlp)

"old" menbers of
B KB 30{ G oS agwﬁhgaatr&ﬁdptpémass? (afiation
dietmtbutegishy t«mﬁﬂicaz(rhgarebﬂggsmeﬁsxbiﬂ@of i@lEfttdtt@Q pebtotoler The system and
r
§@?P%{‘P%La‘?@*’ B ep Qi R SRR RS s fin g pav agep gBase
gtafeory est nainiengise amy mmtﬁ:guram'remethc &old” members of the
racters refer to the same parts throughout the

various views. The drawi ngs are not necessarily to
scal e, enphasis instead being placed upon illustrating

the princi pIBRIEF DESCRYPTION ORTRRBRIAWINGS s 2

di agrammatic view showi ng a split architecture [ogical
view of a network conprising both user plane entities
[80@241obi | Thy forgaggraadtotiesttobjécts features, and advantages of the invention

will be apparent from the following more particular description of preferred
embodiments as illustrated in the accompanying drawings in which reference characters
refer to the same parts throughout the various views. 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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[00026]Fig. 2 is a diagrammtic view of an exanple

i npl ementation of the network of Fig. | and further

showi ng each of plural user plane entities sending
advertisenents to other entities. 7 [00027]Fig. 3Ais

a diagrammatic view of the network of Fig. | show ng

nodes of the network, plural user plane entities, and

plural nobility managenent entities organized into

pools. [00028]Fig. 3B is a diagranmatic view

[ rati . - t her L]t .
OO o P 5 AR RRE i S8 i Blorg R g 1 Showing nodes of
dhe netvesk, plwebes} Ploag.e entitigs, andiplaggl anoletityomenagemeht entities

¥ & ih@y pelis. of exanpl e advertisenent information.

[00030] Fig.” 5 are diagrammtic vi ews show ng

al ternative exanpl e nessages whi ch can host

A0v8] i senkigt 3Bi¢ @ dimatdnomaticl OfeQO0@}{&tirg: arfexatnple context of other

' - ic viewof the network of Fig. .show ng

ARSIt MR, po S PTG b bkt o

steps. [00032]Fig. 7 is a diagranmatic view show ng an
e UREqssel i ' ' il

by E?éoﬁ SRR Rl AR PRl PR et SR

ﬁﬂveégésa%’ﬁﬁ IMPHRAQY vi ce 15 advertisement (LSA) header .

[00034]Fig. 9 is a diagrammtic view show ng an

m& € neﬁ%@grefﬁggqgrtmﬁa@i%tviews showing alternative example messages
which can host advertisement information.

[00031] Fig. 6 is a diagrammatic view of the network of Fig. 1 showing example
wireless station (WS) attachment acts or steps.

[00032] Fig. 7 is a diagrammatic view showing an example UPE selection unit

and input factors utilized thereby.

[00033] Fig. 8 is a diagrammatic view showing an example link service
advertisement (LSA) header.

[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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allows provision of this "service capability".

DETAI LED DESCRI PTI ON [ 00035] I n the follow ng
description, for purposes of explanation and not
20limtation, specific details are set forth such as
particul ar architectures, interfaces, techniques, etc.
in order to provide a thorough,understandi ng of the
present invention. However, it wll be apparent to
those skilled in the art that the present invention

TR el eSS 0RE TG bRl ERR ki bigPhinciples
aspectd, bhd babadinentsoofdbe inyentiar, a® u@llaisrsangﬁnemmpmmcmof are
%ﬁ%@%ﬁqg eﬂ%mPgsé b%fh%tfu%# %Iyang%ff&io%%ge&fwﬂQ&%é?&ffe |AUditionally,

itnig pxggra;jj:dvﬁmtmunh pqgv@pmts incledechasl epeentinkepmpequivalents as well as
leheit ARARIevEIBhAd el @*@cﬁf@' i.Bt honsieRfenieldvelopedhat perform the same

%Hllces CIrCUIg and meéthods are omtted so as not
g8 cligeardigse o @gémﬁﬁtlon of 8 the present invention
with unnecessary detail. Al statenents herein

I
i(ﬁ@ém Ingn pfljuﬁc f&lesgmgﬁg Rgi‘g lsbeca%g ?ﬂ%’@ gﬁ/ gﬁo% d M@le art that
block dirsgiame h@mnmasgreb@ﬁ lsosteptiet ureavs <a°ndu$tcmw |cc‘nalltry

gﬂﬂh&ﬁ éﬁ)l’i%{ﬁ@@?{)}% ﬁﬁg gécthg I?)%_ky' Kiml larl*/ Sit {er“ 58 gﬁﬁ’re&géﬁ that any

suc current

8w c\hagérﬁwe H8ngiEpn diagrasesy ppspaioeedss aaé\vl@ ldp‘:e@prqselttrv@rlous

,{nwcélsrses whi@ ma P8y sxﬁis@efﬁ?iﬁﬂ? répyRhrRad cbﬁﬁht&%écabm rhEkﬁum and so
ion, regardless of structure. [0003

sane nct

prseuied g%%‘pﬂ %OmlP‘iteWIl rogsssepphetichPRROACh HB@@%GRPF P@&essor is
explichyy eichwd, hat bl ock diagrans herein can represent
conceptual views of illustrative circuitry enbodying

the principles of the technology. Simlarly, it wll

803 phpr ecildtedunttivars odmlye \szdu@memﬁms mclwling functional blocks labeled

dsranSids pe gi ‘a&ﬁlﬁﬁﬁers’pﬁ% V\g%'de@%ohglg tHd J68 of ded10f1ted hardware

re resent varl ous YOCES stantl a
asapplbarhardwaracapshlsial @?(efFUélélﬁélQﬁé/amem aﬁﬁvcaﬁ@orswnh approprlate

QRGeS RN ;ﬁoﬁ@l@@ B&%rpré’ées%roﬁﬁsfﬁ%uod@hﬁiﬁ% pﬂfwdb@ltby a single
f ch co ut er processor IS explicitly

B0 DY TRE B PR pfpgpﬁs’usoréw&@waw & ingiyidyal
ﬁrdmbd)r@ﬁﬁimebbf)@lﬁfcm rﬂ&eb@ﬁial&ﬁ& diBfribuess Q‘VI%reoQér exphclt use of the

trollers" . h
0 isBeuohap oo te” Bry der heEaNEeads sRT eRgpsively to
}mxc?w'euc:agatﬂefowmoatmg safwacy, and nmy\nmlhda,pmthxpmlmﬁ@tlon digital
s?éw‘ Bl URRET B AEE i e AR Rt ftd § B,
c{cgn eccﬁsanmncwdﬁéééb rapd aonbyplatilp btsmr@e: ty of

|nd|V|duaI processors, sone of which may be shared or

8(5 stributed. Myreover, explicit use of the
[0003§] In one of ifs 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 entitics (MME) 25 (comprising the control plane CP). Merely
for sake of example illustration, Fig. 1 includes three user plane entities (UPE) 23, 23,,
and 23; and two mobility management entities (MME) 25,, and 25,. It will be
appreciated that other numbers of user plane entities 23 and mobility management
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20term "processor” or "controller"” should not be
construed to refer exclusively to hardware capabl e of
executing software, and may include, wthout
limtation, digital signal processor (DSP) hardware,
read only nmenory (ROM) for storing software, random
access nenory (RAM, and non-vgl atile storage.
[00038]In one of its aspects, the present technol ogy

concerns a system 25 conpri sing a nobile

uegxgx?rfép % §%§m8ﬁ>é/m%tapg Oeﬁ%ﬁ%er%f%ﬁ%? A %}t}fgrlls(ﬁ t\'\%cgl to or limiting
saémbfrmeswtdmm@gm user plane UP and data or control

plane CP is depicted by delineator 22. The network
entities, including pIuraI user pl ane

i.ses plu
iﬁ&f les (El@E? 1948 r@?éﬁmaf%‘}% eXREPlsErplpmapatiopyt leﬁ(genenc

ehibodimen it |F11$YI Wﬁéf@@eggmth@ﬁgecglaﬁé eﬁMVEs) 2328'§x}d moblhty management
or_s

t
SREIRL AT B hobeof Paidelnt BrPgoriied peleisss 26 P ghrticdar, and by way
off ane-liamting iersmpleREch 28 USeZCpB2aneeum¢it12§533 afedshbwn ambleirigl lbyated at a

P T DA R W ePrspitontbdn e REmegine
zapl&mtnmﬁ@mstloynmﬁ gy éneach of wserpland emtes 28 anagseciated with a

ﬁﬂ%r@ﬂtjﬁitev@eﬂ@é hleorryigf’ﬂ febgser%&’sﬁf% e%ﬂ@nw}ﬁ@c%ﬁ {IQSIsomated with

critic toor limti

EYOW3Y i gisenplang @f@ttyé BE) a3qaléraﬁ$(?t§3lﬁt%d withgatsay 26,; and, user
prmRE @M(@FB}Q39]‘IS dsbecigien %ﬁﬂhcga%'@%d%'ge 'N'on%t)vé:ﬂ th th% example
m}greln fF]% tﬁ«,ﬂgier pl ane entitjes 23 ty

TG At Fige i the mability mansepmenieentisies S aisdepsi ehousdd a
mnml 29edn galttﬁ“@ysana&)y Wwaly PRfidd-GHigh e@ﬁ@bl@%eag\wf ﬁi‘obmty

n us ane entitie
Bl eSS FondAE Rt 195G Bt Rl 2 ., mobility
Iﬁanagmmtyty(@m 226is ahmo@tté@ﬂvmf:md&r 27 naﬁdlhmoblhty management
of use
é{i’ﬁ% LMé\glltE} %)2 i§ qg%tclﬁéédg\gg% gg\ygn 23'3 ’ltf% sgrvae:rsi‘z ?'zfaerh{)e He&fed at one of
aLalgaRy 6uc¢@ﬂgaésozam|2é ouserthe randle of e negtwp(kIPE) 231

is associated with 10 gateway 261; user plane enti t y

232 . s associated with gateway 262; and, use
@b@%@ ent .Tl sy(a9piEgd g%fm sheusep plane eatity (P ot ehay ezelslple of a

dlbaveovatd canrhaviétseadTiing fullﬂll@atblyazt gé@é‘w@}f 2671 Ghe &obﬁlh?

et SROG FTED 27 B il GFTe o6 By aigrren have 1 Tunctions

folfriledibyi 4 sergereXanpt@rdiagbh vm‘ereltmb tHe thnﬁﬁUBEé aedt'user plane entity
% e ocat ed .at,, a_separate

(g'g?\)/erhx% okfgd ﬁ@:ﬁo\@g \?ﬁ b% “fgg g%efﬂg:ﬁl{: lgm qx{;o% (without

I tatjos) aggtﬁweazt e‘i:inmatlh, wheneger F Teramd ‘MR artdy/ ‘mobility

P N L ARERT T b ey o

272? The se
CHGRTBRRSS d Wallient kiwitgie\easesveZ6, or anot her node of the

net wor k.
[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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[ 00040] Thus, as used herein, the user plane entity
(UPE) 23 is an exanple of a gateway and can have its
functions fulfilled by a gateway 26. The nobility 20
managenent entity (MVE) 25 is an exanple of a server
and can have its functions fulfilled by a server 27.
Accordi ngly, wherever the ter ()"UPE" and "user plane
entity (UPE)" are enpl oyed they shoul d be understood
generically to enconpass (w thout Iinitation) a

%%%%%trott%@% g% ﬂggmnsml t?«%’ Ser:tz,vtﬁ%%the %‘1;“216% ch 90&1916%'[1011 facilitates,

@hmngdbtb@ thimgerthe alwtitygefer dntidy twtrmsn%a@r@ctmmslnformatlon as

(h\é‘}él ?I'%Hnte@t' on) a server. [00041]1n other
i mpl enentations, there need not be such unique

associ ation between entity on the one hand, or a
g’@m(may or Mwnu eomatunidagions h@mvohlald,, arll mﬁ@cxﬂéﬂy @kadio access

et a0 SRRl sERERSes i pades known

95 Basg stdtiars Zﬁnelso ﬁenmteda I\gﬂ‘eBwaySwﬂBbe apl;ﬁe@atedbyehose skilled in the

%Fto% Oﬁghec‘B’C Jlé"’QFﬁ{gb otfl%g cgﬁéd\eﬁa ?ﬁhbﬁ"’ e‘ﬁtEhS” “eNodeB”,
uc at

> connec O n anong
abaseistajionfiragacesyari tor “BJ° &”r dﬁbﬂt th%mvemlmwémdeB” is common for

bkar VREDIOM %éh?erﬁﬁfn@ %%fotf%asg gféh@h e glgﬁ%)dl o)) M?%Jrgt%od to refer to

comTunl cati ons net wor ticu
aly: elgy las nade iothg spde oF @ﬂleéfa%@wqeés BYHPLES: d\épre@wgr for sake of

BRInlE KBAR, steﬁi@ﬂp hicSiHEstRIted Al F@o@@ﬁd %ﬁ@%g@ﬁcs B®u€e stations 28, -

t 5 I%gﬁr‘]‘i% ég‘ Wﬂg%notglaﬁeeﬁaﬁl?ﬂst @Sa’ﬁof Cmécal Rbged: sgfranc to the

teBhb)@iGgyldSso&le@h@ffetrEn call ed "radi o base station"

"RBS", "eNodeB", "base station transceiver", or " BTS".

Wil e the term nol ogy "NodeB" is common for recent

MOOKAl generhethase statigmz&aremmc@td wser hlaneientitierold and to other

R&ded @ﬁ%ﬁgﬁ QQgkib %056%3 BEtvi ik Lhid¥s seH %g%eh?oxtk@ shown in

é mz her ra I 0 access networ s

igk & dheaehygike? masmckidetd wpaft@etwcprw@ rWﬁ”e%F g Yitglegs transport
detaidgc ot her figures: Base stations 281 - Base station

284. The nunber of Base stations 28 is not critical or

even germane to the technol ogy descri bed herein.

[00082}4] Thdn blasidlustrattd dmgle?r&nwtmnoaﬂﬁg Clt,edch Bastsstation 28 is

A ‘ h d

BAAIRCRNLE L 65 AR0RA L89G, AREER L IEBHRE sociaca

th selbin; BhseFatzglonl 287Th@ssnenam\k1tﬂgehh€y arrdcﬁou@etha Acellisa
?fm%?lgffaq fbg v‘y% rii%eg S?pa%ﬂé g@&i ﬁ%%}éé nl%xg{bz?&%tstatlfon equipment

4f|ad>asq StaE% Bit®a. aechs%eélt ig eqi\enz@led@y a unique idsatity adhioh istbraadcast in

tgOkgIgspondi ng cell C  For exanple, Base station 28, is

associated 20with cell Cl; Base station 282 is

associated with cell C2; and so forth. Acell is a

[0edHr]aphi Ead. laﬁuethem\ihlaBEatBadiaD th‘EOBEsrea»WMns Zﬁrd@whﬂemicbty over the

aﬁﬁfxterrﬁa%agﬁg ?cf@ %(' fwlgawb%legg 1818328V§g ?{) l?cigted within
rgigecdf the bbmﬁ@t@mt In wther 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 comruni cate over the 25air interface
(e.g., radio frequencies) with wireless stations (W5)
30 located within range of the base stations. In other
wor ds, the Base stations28 serve wireless stations
(W5) 30 located within the anbit of the respective
cell. For exanple, Base station 281 serves wirel ess
station 301; Base station 282 serves wireless station

302 rth L1 be apprec d t hat
A P BT i rstbullt et AP ETbBleB i el ancror
oiataswuhmxbolaecm attwons such as nobil e tel ephones
("cellular" tel ephones) and | aptops with nobile

and thus_can be, for exanpl ortabl e

B@@ fﬂ Ihg?ﬁ\él lgqgi Qpe (and Preésipbiy dnanyi & nadel) o%tﬁe entities (e.g., user
qﬂatnemmunéﬁm m%nﬁioeudyma@xegeMt%huﬁ@smns @@Hf%uvéu fe‘)letrans%nlt

radi o acces ea
AR aldiond A S5 TR O iRfigh of Tt tserreat
(txemglmssmmapqdhht)e Feantishowes niddildydnamgeettyenian@gdMEN2S, sending
%H%’d(léxﬁserﬁéﬁt f*ro?ht ggméé( gﬁ;pqqgraﬁ ? heF ‘?té@sb%g o?\/%]c 'osfequrn 1_1)lane entities

adverBi m&mobm&h@ﬂnwt cmpiahiMMEyZSH The ddvsttisament front can
i
%(}\% edrl% F%fg%@?xr@ge:]ﬁdvgﬁf Eltn%m( r%@?aé fen?@%‘}:ﬂ gg tﬁﬂ—: other entities. To
1y end,iFag g lisatey Jar apeemeple ﬁnpken@@tazlgm of ﬁmserah@m@nt of Fig. 1,
ez éﬂtifty adTesapedBE bin S@\tdrﬁéiné NNE)(“%H”TQ@ which is configured to and

adver t.i sg.msnt front can tak separ at e

I8 e R oot v G GTo.n 5 SRfGR i1 Fig. 1, the
aditartisomsent il'nfoﬂrﬁ)zttivnsmellﬁded fi @iveRidehlens froat %Mgflciﬁclaﬂes both status

ion
AP Rpi) SERR PR R Gl 8 1S g e Pragables of satus
mrﬁmmﬂa)tloﬁcandkuonﬁgmmnomnffognatte:dl dre pasnddecelsgowsi bl e for
sendi ng a conparabl e advertisenent front. As shown in
the advertisenent information included in

. y 1’ g0 N . -
@886% i serfStoughenty e maRilityimppegeimsat sy KVEYIED 48, as is shown in
Iﬁ@f D%ﬂ@éﬂcﬁ’xﬁg @{Dﬁldxﬁ‘c@ﬁidngéﬁ'f lonP4, 'lf‘gﬁlﬁl‘i@’bé ARddr&bod Mt more, and

a} mpl es. of status 151 nformation and

Q,IS 18% Iag %’55‘ CiUSFIG ARG STHities 2 aﬁfiéwlﬂléﬁ’ anaggment entities 25 of the
c{x@ﬁ@dﬁirﬂ;blbhﬁh@hoﬁ I@bhﬁphb@ aﬂ@bizérhéé{némmg@wmcﬁ ¢ tdsPonsible for
%@/E%oo e Vshogm nt aa sgng g g h of th

Tk OB FvREseRr PR it £ EeP i i 2usBBws fhaeach of the
usor plana mﬂﬂQmse??ﬂreaUlo;at edspective atdhertmsmentpﬂr?ne r3]én Fot Eﬁ]ﬁnple, user

of the exa

AR TPObEL LY ORISR S Bol el I A 0P
2|3s S@@Mﬁ@dmréstfmntzf@m 8Adizng andrspdorhl Asanltter tdss effedvertisement
@ @hé, = Qhe Qé@émé&ne{g ngfonéaﬁ&?i’iﬁlﬁc{%ﬂtm ﬁ@&é}tlg’émé&%ronts 34 for

user ane entities sen respect
ua%m@a@q SuHias 2 3ripeluee both stetys infeanpien amds@nfmumﬁ@n information for
fiedentdih éﬂ?@ 231 sends out advertisenent front

343wE. 1; user plane entity (UPE) 232 sends out

advertisenent front 34upE 2; and so forth. As in the

[@HE9] of abigeBAi shemsnin dxaomle aﬂmlﬂem bvheoranweaidatisgsmeetivork 20

Whaf ok %Hll?{)]/ &&?Aglég)%glt ierrl]tit?edsvs%{: r(r)%gtof Elreoer}(ta?np:fé o{" E{g 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 Pyve.; which also serves as a virtual mobility management entity node. A MME
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25 user plane entities 23 include both status

i nformati on and configuration information for the
sending entity. [00049] Fig. 3A shows an exanpl e
enbodi nent of conmuni cati ons network 20 wherein
nmobi | ity managenent entities such as those of the
exanple of Fig. 2 are organizegd into a pool, each poo
of nobility managenent entities thereby formng a 30
virtual nobility managenent entity node. For exanple,

ol 30 AR et TR PG s BN i) A B3 A%r more

Iﬁhthk&’tl‘&ana&ghmemt ealtisios SMM/E)SZf&SF @ sake pliAlustratbir the yxample of Fig.

q%”@%gg@?%is @&hgxtl mg @ Wgn %aég&lgg 1 gﬂ%&ﬁy@p% g/et it should

6 @péliecmﬁdethmpthef yumbnra@%mehlﬂltsemamge@sem MVBjesaBay Famprise the
%gKlearﬁif thhd ﬂh@if‘ir’t@atl 'n@&e t ﬁﬁh@%@\f%la%aogxaﬁipge x'n%n BQP{VBf Fig. 3A,

i sing ggnana enment ent

g?? moRility Pﬂag%&?mf?@t B%tlta;mp it oFF & HHFUBNINIE rnoﬁ@Dn*ﬁ @psociated
efithnedt b pwolrmrma@qm&t erﬁiﬂiels t [ﬁ§n@%nﬁﬂ€ﬁﬁbl%ﬁ1ehﬁ@ioﬁpﬂﬁich user

th th |'ust r at ed
Pl Akt attobeloR it S Rartiiar dah i ptisaGRB AL bool or
srobility npongerRentteAti(yemgy be\dleﬁh&t&]ochﬁaﬂ(hé @jobility management entity.

FEORRLALE L0 oAk Ot L33, a2,

dramed bya dﬁéeché@hcd zhme)jawa’smcmtghwuﬁhanld)lahtymbmdgement entity pool
pﬁﬂ@ge’f'ﬁ@#et %Pgb?lyotﬂ\@?rl yplg{le : més a%é’qcf% arﬁ‘&{lélt Hobility

I ne
@ﬁ{lfflgeyneni ellltﬁyrpgp{ M@ bga urfigize qqﬁ ef eseimpidne entltles A base station is

aﬁ?@ 1g\z§ddct6 aogfart'“_' dufar Iﬁob'?ﬂ@yr nﬁhé@ﬁn&ﬂteh&gfe@d%) 3Rd As explained
ra Ss

[1he) are OoCIl a

ﬁ otte ashed 2
W?W Wﬁ%ﬁ%@éﬁﬁﬁl% At fheympRybty manggement métysr@pl selects an
ap‘pl @;ﬂﬁdte ofic oS®E uptiasleneaititids 03 &S@%@é@ﬁﬁ@d Véttih sél*ve 2 base station

b R ek PERGAE BT ion aecking pERBGPEY | on 1<

typl cally assigned to a particular nobility nmanagenent

[©0b56)y (M. 3%5111u’sﬁt§?t@§<ﬁ'leadr{éqg?91? fr% ﬁ%&m gR‘é?ﬂX]tﬂotoY Pynme-1 OF

nanagenent ent
iour! mebikit @aa%eamﬁ eplilyatoglednen ekambple aentaxt pf ather moblhty

rﬁﬁﬁdg‘éhﬁﬁt @rﬁxt?bobﬁs%né%é@ OfAEDISR erftRies STy ﬁF@rrEfﬁﬁ@r as Fll% 3A, one

&lon node \ In turn, serves a wreless statio
2 MME é&%%%ﬁ%atwn I essoglpricytity3st 8. Hig p Brfesthenidlugietes other

rﬂ@ﬁlhty inynAERARHE BRM pRbld dy tde)] PRMVEadd %rtlYérﬁiséhafblane entity sets
mobi {1%%/ %ggn};nt entit node n an exanpl e context ..

UBrosP iy magageiy e 15y BW8I3§ cgﬁ@)rgg}gsmo tity

nofnagsmentdmities 6. thicgh 2A50 Thck &sdmmﬁrenwy 9t B, iSdhovangs

cgﬁx%lrlrggl Vdsggpl?au% ?]ﬁta&ess%xagﬁrpgé\%ggbﬁgqs ﬁb\gnl‘el?e? {gﬂréé{ateg that the

ilgpmanpgpoohtsenditics oapealy Bradehkmabidity nranhgement entity
pH§f3 I7cha‘? |n§%r&ﬁtrhsl¥1hé¢ﬁ%géﬂ§erﬁ&t%ﬁ isﬁoolg Qa% &89{' 1L1 tﬁé/ control plane

manag enment ent Iﬁé
(%bualnldt ikeissdhettenusemlang d4PBay mcdm@hm%y sethe usasiplane entities

thﬁ@%aﬁlﬁtdrHYfféﬁ%g mb&rs D %‘é‘& s;ﬂﬁ'nezéﬁffﬁ?r P k(f}?e Y, a mobility

ane entities 23, throug
“%ﬁﬁ%%&?f&teélatx peg! apg étsrﬁﬁwé@teéﬁetrﬁsmopi P§/u%ﬂi’b@@rﬁé‘ﬁil‘35 may also be
c@rnsﬁdidre@Ss @pﬂol\/ any irf @Eraﬁ@&'ﬂoﬂ@ﬂdlv AR OREeREdTta \Qﬁblehé/ terminal

u it man rrent nt it ls .. .
3300 b dite HHERE LT oltishipeY Hlempe caponFikasp R isng in such
an hlepamsied seisand tid R)olmiorcoe bl (ﬁescﬂ’ﬁdﬂYuxﬁBﬁﬁrdbéd)d&gﬂementations the

pl ane entities having sane or differing nunbers of
user plane entities. In sonme sense, a nobility
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30managenent entity pool and its associated set or

pool of user plane entities may al so be consi dered as
a pool, and in a transaction involving attachnent of a
wirel ess termnal served by a base station the base
station may al so be considered as participating in
such an expanded sense of the pool. Mreover, in sone
(unillustrated) inplenmentations’the 13 pools P nmay be
at | east partially overl apping, e.g., an entity (such

as MVE menber, of, nore than 0 ool .

[1368%3’1%&?05 TFast e iy VT a8t nt o8- EhATY NSRS iapiMyIE) may be a
mecmalgpe 1o more titantone podb of t he exanpl e i npl ement ati on

of network 20 conprise select unit or selection unit

44. The 5 selection unit 44 of each nmobility
heitad énmentFient furher Nivs)rates that teomobiity swnagenes ehities 25 of the

%hﬁnﬁl@\{%!én%'@% dfﬁfeﬁ%ﬁtzm&rﬁﬁ}%ets@l%cttJxﬁf‘é‘r%[etctlon umt 44. The
ﬂf%rnat|o$ ?é? ﬁdv rtised by other entltles suc

SHECH MG hAeashmabildy managemenbensity (YMIEesS i cagured to use

bothi thy aﬁ@srm@ﬁ]e&h@ h{fteﬂhattdh @hdwhe @aﬁﬁﬁnﬁhﬂ{rﬁﬁﬂoﬁ Oas advertised by other

rVice e WOr ser e W,
B GRth8Y b el PPoRrstsh sy e R Butechment to
handlésagtaienB8servieeddy, the adiveorke iﬁhﬁfeﬁ@lcﬁng th@wireless station 30, the
el ess _statiaon An

BCIGRAR RGO Sbi R B Be B3 B i B for 2

f@@@S@?fABlVﬁb’mg tbﬁe’drdbssmtlomhe Aacbremipiessehetion process is described

fuMteF BBbiwon included in advertisenent fronts 34 for

entities such as user plane entities 23 and nobility

management entities 25 includes both status
0@062]mat i ot aeeticedfabgus, ahd @@vdrniesﬁidﬁamf@ﬁnaltﬁfrﬂhcmhed in

R ot 34,8 B0 RO e o Pl ety pamobiy
mmﬁagenmnt artitsl 2andcladed bah IstalthmfGrfmtltmtand) pobEgurdtien information

t{op?}% éeﬂaﬁrg%ﬂhtf I’]Insa(;)x &%Hﬁ)oé éx%@?dl(rge)n?r}mﬁ 5‘?%@%‘”8 gb% 4 the status

m&maaﬁn ﬁOﬁl@déQ‘SslPad imformatingt fband awanldbilizy irifofroatimt $2b nThe load
lﬁPﬁH{atlbﬁ’%@ c@fhpﬁs{:é %Qﬁkxﬁfu&f&hﬁl NehARLon EH? grmore of (1)

%n |gurat|on I nf or mat 1 on I ses Su ed servi
IDEPraeR Aaewtdpadsan apgdglsbin e mstvark g4 (@ nfesmptéon gt loadon a

l[rﬂ@@@]‘[h@n&%ﬂ@x?ﬂ@b&aﬁé@h@d’@ﬁﬁé‘ﬂﬂé@ﬁn JoRBrises supported services
nis included in a Routing

vertis i nfor
lvﬁw Sgﬁnépe%@s FIFQ ) InfpIeR98 0 (see Fig. 5A).
I n anot her exanple inplenentation, the advert I sement
mat | D n hort est
DB oy BT SRRl Pliog? B SV Bh S ighmation is
iztederein ae&alﬂtplgﬂlni@nmﬁoarlﬁntcmbi (ihLP)mhassm\fé)r(tses EreA)). In another
t:
eké‘rfng JJI&Heﬂt tlérp (fhé’ ?f\%rg%n"i‘néehst Sngfté)g&é@gi R 1SCIEX§A ﬁg%éi Bpen Shortest
Path (OSPF) protoco message 62 (see Fig. 5B). In yet 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)
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[ 00054] I n accordance with an aspect of the technol ogy,
both UPE and/or MME nodes distribute information via
| GP protocols for automatic pooling configuration and
node selection in the pool. The technol ogy includes
and/ or covers the follow ng areas, 30each of which are
separately discussed below (1) Extension of IGP
protocols; (2) 14 Server/gat y selection within a

pool ; and (3) Automati ¢ pool configuration with
[ 00055] Ext ensi on of | GP Protocol s

ilt-in redundancy,
b‘%@tﬁs@ﬁ%y SEPRLIN Bt Peleand (3 éeptoraatie poql gordrgyapen with
‘HBRm ensdaasy. 2", J. SMoy April 1998, [incorporated
herein by reference]) was extended to support traffic

eﬁ&l neering (TE). See, e.g., OSPF-TE, or RFC3630
@5t c Eivgtmﬁe@tbﬁb?l( F@to@)& ensions to OSPF Version
", D. Katz, K Konpella, D. Yeung Septenber 2003,

é@@@ﬁi‘” et G5B Prao i retbro o e sisle Ve 2, .
Stey Aplg\ﬂm& ISLS Blfat[t)éd-&%ln eeferénc@]), WM&Y&d td B€pport traffic
ETHess o aEda e TOSG ah & AR 0; Soey R ering (TE)

$ixteneioaslte® 8 PE &feesibs 2(’J_SA$<)ati;é@|I<tbmpetlla ®. YewnpSeg@mber 2003,
?ﬁ:togp({gﬁ@@l flreir lh}l( HELRLE M y&%ﬁ fﬁ:all? é%ﬂ%ﬁ%r%l EA gﬁﬁ% is Sefined for

er comtal hs en Y
Ok} theyOnpaque Lok Slag Aylp@“clsct_mm (BSAYeSede. gnf&iFC?.?»?O “The OSPF

ORugHd L§A%tﬁ%“tﬁr¢ol%% 9@9@%@?&&9&1%{%@ 'r%*‘r

exi st in the routing mal'n at samnme
then necessary to determ ne which instance is nore

FOO087 . Thilslins s@t&&dﬁ@h’ﬁs@hﬁdtsws%a%glh Rt ifﬂ@oﬂnﬁxoﬁhgm, byte
at ar

nbe d LS. fields t
B3 ARARA VR o oS i R P sBafrvar Pt ot
nifeinugioorto unfqaelyatemityehe B At (§.Sofype, Henk Sfath éBdand Afivertising
Eg%gogg{l@)elg glj}sg%rlc)és gf" ?ﬂ%rLéjﬁ %aa/ﬂesz%glll ﬁlg V\Voutr%%% domain e}t the same
irga It és then sedegsarstte deterrsmﬁrewlm:h irfstance SO0 memtt §hls is

%Hﬁipﬂ%éd% é%[a'rrg%gthé’ PS ] A %Q%L?clnke %?%elr QHG &S HAPRsum fields

re as_ fol l'ows erio té I nterval
é'hifrP@lfPé@nW%dBB ?Lééhhﬁaﬁér;- (2) an |nterface s state
changes (e.g. goes up/down); (3) an attached network's

BP0 L P e A0 BT R L escer ot i 5

briefly described in Table 1.

[00059] Several events may cause a new instance of an LSA to 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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25state. [00060] Wth OSPF-TE a new TE-ESA is
specified. The TE-LSA carries detailed link state

i nformation. The TE-LSA is constructed of two
top-level TLV elenents: (1) Router Address TLV and (2)
Link TLV. In the current specification the Link TLV

i ncl udes detailed |link |evel i{gornation whil e the
Rout er Address TLV defines a stable 30router address.
15 [00061]"' I TV' stands for a Type Lengt h- Val ue”

TR | ooy SRR S Iy PE L ety ABEL ARt dp ganggpase o the

Tik', Q}jt@nekmfommnde nefy adraodahmumiypedérngthyabeardllsV element

Tr%?%gﬁ(fp ?gﬂ%ﬁhﬁﬁg& rF hl%l rlehg tjyég? fad fenggfﬁelgig afk fixell in size

Thesé 4 eytds aaddhesdde éigldatIS@If wmle AZEt”yFbese fi¢lds @ire used as

i gdwd @S- QUﬁ&ahﬁclﬁ@éiea Mh&'ib IHIGIRER Shdi (lfesthB %rﬁf of field that

f|eIdtha}).e his part of nessafqe represents.

‘%H@‘FH t .@?Saa&ep@emss:% Ahée%aﬂze lehdfapeﬁw {he; W%@Y@%")HY in
eb)h@f thak/!a.llﬁefﬂeﬁi dThefhailuerdidl@is 4 Valably Sizéd Yearof dhley which
zkla §D Q/ %@,’ ch contains data for this part

REJenHus Py S1H&2&T esent t echnol ogy ext ends
the Router I nf or rratl on LSA for GOSPF 10and the

@O%Efe,d{ af‘l‘%g\{?éjtnfg olégg%Q ﬁ%%oe%i(%ggmrgﬁg?)LSA for OSPF

@@Pihﬁtlé‘ieﬁeadla yS{est tndntgrgiegjate [Symgrg;{} HS) K aperlisy LVVESIS-
CAPEPror BB att Y tPRS RABRS nlcRiRdY Kb h B Ishei r

capability and status infornmation.” To support UPE
selection in the pool the UPEs should distribute
Kasss i nfRothitibmmd MMEmoﬂaycdaeeehdﬁ@Ppnegsegbshy adoeleise their

PE fr omyt he
&{f)%tnhzﬁ %n?c? %.%tugé %nt;g fltl Fg?q?%ﬁﬁ%g? %Jl §1% spool the UPEs
hogid distribatesptabinfotyationg vdneh wey befinerppeied bytrodos et selects
MWESAR %688&9 (ﬁ/ﬁ\ﬁﬁ'o‘?'ﬁa‘se station). To support MME selection MMEs may

also distribute capability and status information to other MMEs and Base stations.

[00064] UPE Information

[00065] UPEs advertise configuration and status information by adding new
TLV/sub-TLVs to OSPF links state advertisements /LSAs/ (using opaque LSA option)
and to IS-IS 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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[ 00064] UPE I nformati on [ 00065] UPEs adverti se
configuration and status information by addi ng new
TLV/ sub-TLVs to OSPF links state advertisenments /LSAs/
(using opaque LSA option) 20and to IS-1S links state
protocol data units /LSPs/. [00066] The UPE
Configuration Information corrpLé' ses the foll ow ng:
Node type: This field indicates'that role of the

sendi ng node in nmobile network (i.e., an UPE)

dd f 2 (13 b
TBPECT A B e ren b pobinal fl BRI SO “Bgise
stipabibtys is shown inJéigVv9.cEhe ﬁBlalb iof tHeymedsagb 6&?1@89 whvddide: (1) a
S%é’cﬁg’ld%}ﬁcﬁ HPPPL ‘)ﬁ(iiiellcg1 sett ﬁ REW )}m%lé%{ Ylarl (%a?] gi(ane%h’ field of

Cor por at'e access,
décbét@tthatnsqbe@ws Bre. length off @m@mmomnml cetmsmhgdl bea multlple of

f4Q§c'i@§ dtepéﬁdeﬂ 1)19};1% rﬁfn?é@ré'f%b g’fihtifﬁ a%i}yeﬁ%%d’ Uﬁﬁlaﬂﬁ the length will be

capa I ] I's s

%@gafowtg of gnformptieral ceaeybﬂaty bitppendi(® e dVakiec Bieldsof
&aﬂxﬁal@ﬂéngfﬂ ﬁq@eﬁ@ oﬂé&g’&r BVhitiieaRded/ % h'%iulﬁgl)s A4 octets Fadded

t"‘ﬁ@“ﬁg{ﬁgec&ﬁﬁ Ig‘hthjlg' s ‘that indicates the |ength
i

RS fdetiiof capabIEy hifst lb?@t%?re

hdmbetedt] Sfé*ﬂff@hd.ﬁﬁftf@wmﬂ &epﬁﬁilezﬁgﬁﬂﬁc@ﬁﬂﬁbﬂiém% bR®. Abitis
erti.se niti t he enotin

A0 1ee Bt b St s R ot Byt R Pt tha

tafmbuey. field of variable Iength sequence of

capability bits rounded to a multiple of 4 octets

g@?} gd with undefined hits. Initially, there are 4
685 of /4BeiheN MEIspEniargat qpld hrde raise thiuRputer fnformational

C@f)éhh@esfﬂgm whloh BelcBhe \WntREC P&gﬁ? t(E)‘E’t'eﬁé'lblflsl WFPP ifér Advertising
0 il

G515 gL oot RGP B Fenatn R il M bitinap 10

trididatecepabilitiet Yout for routers and not for gateway nodes. In this RFC, only the

first 5 bits are defined, bits 6-31 are unassigned, so they could be used to signal

gateway capabilities.

[00069] The UPE Status information comprise the following:

. UPE load: The current load of the gateway is provided with a necessary
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 is 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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[ 00068] Anot her nmessage format could be to reuse the
Router Informational Capabilities TLV, which becone an
RFC recently (Extensions to OS PF for Adverti sing
Optional Router Capabilities, RFC 4970). This standard
applies also a bitmap to 15indicate capabilities, but
for routers and not for gatemaﬁ7nodes. In this RFC
only the first 5 bits are defined, bits 6-31 are
unassi gned, so they could be used to signal gateway
g@ I|t| [O 06 %The UPE Status information

ilse t FdMooRFPY UPE 1 0oad: The current |oad of
t he gatemay is provided with a necessary

I f
TR 1M GBS AL RS hey acin

2681 BLY BT s todadil’ k) ks dateradxersisermenys dapAydusippopagie LSA

UBEomvaid 808 1KtmkE @{awmtdc@ndatb OnR¢ de&gpsp.0 det ect
gateway failures, availability of gateways is al so

updat ed. [00070] Advertlserrent of status information

$OM3d be HanMIMEB Gonfigaratiobecfomneti @bcdmprifaseabe fntowifls

may j eopardi ze the operati on of the network. One

solutjon is advertise in segarate LSAs. One exanpl e

*t echPdaérei $hisdiald mdicatesdhaiaelsrafdhe stmdingpede in nmobile network
(. orMMBh, e.g., status advertisenent is advertised

only if it means si gni fi cant change. As an exanple, if

the | padhtphanoggifdsurmife to 60% then it may not be
advertised but If it exceeds 80% then it is

advertised. Another tool is that routers can refuse
fcceptoddDi 4n lihdhat eedernte all nedepianbs poeliaMiHise Ubks @9‘1 Base
NRHOSAr ri val seconds. Accordingly, by this tool, if

LSAs are generated too frequently, then sone of them

do 4be drappetse s%a?ui %@Ml%o&ﬁ%@ém@@ﬂom

00072] MVEs nay al so advertise c I 'guration and
status information by addi ng new TLV/ sub-TLVs to OSPF

¢ i nksMMBieadadhectirseriend sf the $AswayUs iphevidabaita aldessary

%mtslilélgﬂiy amdrévet, o bRoidi fdeRic At [BRE uPIAELRWrerddt & appliea.

. MME availability information: In order to detect MME failures, availability of
servers is also updated. A special keep alive message may be exchanged to speed up
detection of failed gateways.

[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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5 [00073] The MVE Configuration information conprises
the following: Node type: This field indicates that
role of the sending node in nobile network (i.e., an
MME) Location: |IP address of MVE Pool ID: An ID
that refers to all nodes in the pool in MVES, UPEs and
Base 10stations. [00074] The Status information
conprises the foll ow ng: 1 | oad: The current

| oad of the gateway is provided with a necessary

érg/gg ar | Ll 1 W %g}%?{rg §s gtgtl(?n\\llié ld§f§’irt‘i?ag?f$}n tl{yso}?r%cgs%qs 1ée(:"sgonmble to

|bnf(bﬂhﬁabmtmﬂ plame (@M%fatdw@y%ﬂ&@érl e flalb) gt@say to the w1reless station
hi vers is. a

(R Ak be Sl R BB B RO EL B els g 16 b oser. tnthe

@@m@ctalr enpleinehtatioacd{Fag. dyay sct G-D a5 iSenaept Gatteumiyy (MME) 25,

%es!e?&%dof%r W fief BEwWRARLS th{?&g% Aﬁ}dmgélgafo%hﬁg%\éﬁgng I%?/ Base

a vertlsenen nessa es sen es SsucC
§eEpPnt e wvelvei lé@rmtl@mMMEmdwbwemama@@ﬁe mech as advertising

effbirhdtR% iASlutidg id édv%ﬁ?seﬁl%h?ﬁbhm SevRoug descrlbed)

server/gateway within a pool. For exanpl'e, using the
advertised information (e.g., such as adverti senent

£G0978] 34 pﬁhﬁmi thastobilityanariagenint ente (MMEDDS isrsilected, o act 6-3

BT RS T 4 25 SRR ETUPD) 1o
parieRlaf h‘gplamﬁmtaelloegsd sttaationrof(FNB) 6, af @O 3\Fhg selﬁctu@) @nit 44, of
Hio@gr@%a%ag%&& &%g}a@@@ﬂﬁ;ﬁ%g@%@méﬁﬁ% &9@ ?EPE) 23 Act6-3B

reless stati on S Or
af BigadArshpwevglection weit 446-informing Besq siathen Z)éh thatsuser plane entity

VWPE) B35 %9as baé flediMB)s the lﬂl§é} AR e9PES FtWPAeClation 30,
il lustrated by way of exanple, and thereby begi ns or

initiates an attachnent procedure via Base station 28,
[Q0AZ9Base Ast att ibohthetlich Plah Ereity €SPERevieebds stationiVeB) binding is

3 | | t at e Th I s oces
%%ﬁ%(% ghlsgll%tn%i\bg& I%A t6hLZ thi,l gs) qeg &%)x 8r £ i@\% );hgllgoprowdmg
@J@é@prpﬂtgmt(ngﬁpfcgmemwm ntoldes O\f n&ess2$ tatdcomplibhe binding of

e cﬁé?steng,\ §o$1§nﬁg t& W?ﬁ@%ﬁl@ﬁt }:Jt%n((%)thé Binding of user

se ecte I'CcuU

plags eHER(HPED ﬁ%@ndzwgeles@ stagomé@: i5-the prsisenti expmple).

managenent entity (MME) 251 5 is selected for the
sel ection ca

3y BASEER G REOSS BHa AR GO FAALT B LT apaic 44 of
radlvidaty msea@mnent eatity. (MBIR) 2 5agleadug atussi lgné élfﬁtary ROPEY23. The
[E% 189 ﬁg o[?)gé'ag%ss I}ﬁ)[ %tsisf % i 34 1{) {;?M%g é%%orﬂthm which can be
@Irenyfc(r repbopEaoe. dsted, exampw:&elﬁﬂﬁn logic, a selection unit 44 can
use the closest UPEs from the ones 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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the nobility managenent entity (MVE) sel ects a user

pl ane entity (UPE). In the 1O0particul ar inplenentation
and situation of Fig. 6, as act 6-3A the selection
unit 441 of nobility managenent entity (MVE) 25]

sel ects user plane entity (UPE) 232. Act 6-3B of Fig.
3A shows sel ection unit 441 igforning Base station 281
that user plane entity (UPE) §2 has been sel ected as
the user plane entity (UPE) for wirel ess station 301.

e AR VIl S S AL o N

AME))4 In htl@r imovds, ue@PwtdwayqerggdﬂléE)ssemctton input into selection unit
@ﬁt(?gl s @Qltﬁff?yéléjdu%g foﬂﬁﬁ'l\fﬂ(ﬁ%? llﬁ d: %?Hﬁ‘ﬂ"aﬁﬁress of

es of network to acco g
e B W@S&ﬁl@iié’fh%%@te IRAATECERES ﬁr«g/m((@gE)Baﬁpszpﬁéocatlon 0); (2) UPE

\be%kg 08éPinl 188 Bk ®nSion df'IGPkPrBQ)'cGE (@% LS 1rffbﬁﬁ‘é5‘aon 74); (3)

tit UP ess statijon
pHeERAto %t@)ﬂp%@%@t t%wmesﬂ%t@&ﬁﬁe Stag@tl agd gg UPEs as

Of)taﬁle@, e.8., fvol YR éoingglrentoldfe.gNitdpotdeyoinf@nd@ion 72); and (4)

SR PRy t%b%%t@gﬁe“ 395 st fegmation

@f).t he basis of logic or criteria or an algorithm

whi ch can be different for different operators. As one

exa Ie selection | o a selection unit 44 can use

t4908¢] oseddy wgyerms?m Hutipa defopralioThive, Rewark wpslogy, link cost,

iR bRBmandith Natk sleRRAbA chﬁ’dbﬂit&%t B6CLE®S thoMadiey&ktween UPEs

éﬂf{el ic or crlterlaﬁgf, orlthm theqs“e)lectlon unit
WHATCoSakNS; {aRSPOH; s P8 hpre factors.

[00081] Exanpl e factors taken into consideration by

§§ fion C‘b@n’sf(duéé 'Iﬁex”? Q%nﬂty kt?clgi}.@ytln%e §elg<§tﬁ)rnl process

entit
¢tlogvs Ipagd h@l\mcxgg loé gsctrml;anp(ﬁnttltmzt% aMargovant oy mcorporatmg service

&RRBiNSeAhLE ‘a@?l@ﬁ% (€ 8. TRE ?el@cftlotnl'l%' sfe‘?éclt Whiag 4f4§clt 9&?‘?6 ensured that

Base station | ocati 0; ormalon
the HestdhE tﬁa‘teéﬁtféf‘ébforﬁé?h faeyice tﬁmﬁ@mm é@@é%llgte(@tgccess .efc.),

&hiksiddriglaShial t8%ed Fd)fa@ raHBWs By althofd i‘ﬁ't@lhg? trgﬁt&ﬁa@gelectlon where

t ocC subscri rmatio om a
B feiratisah sty cf%@)tﬁe PaAds baf%gc%ﬁpﬁtl%wadﬁw@wan serve
raorefusgest ed rules 78 (configured in nobility nmanagenent
entity (MVME)). In other words, in UP gateway (e.g.,
UPE) sel ection, input into sel ection unit 44 (e.q.,
[0R0%H]t o anﬂﬁgswldemtas geef, aduiniswativel }E) figaed ruled Thean be used

tb %hmﬁﬁ@trétﬁ/e"&i ?ffoxtcg ?neBa%sﬁe%u%B %tf'sgéblrtg 9)520) hleo_;lg for example,

reques cones tati catl
COMMQIPPTasticf i§ ta@rpt SRy ars towpf:ﬁﬁc Eqgiensiadd ablfreqv@:st lmtlated within

th RIp@6iPIsSetvRd Dy thBEmiME@ITRIY Miodidled daddwdynf Or mation

on the transport net wor k i nt €rconnecting the Base

station and the UPEs as
[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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obtained, e.g., fromIGP routing protocols (e.g.,

topol ogy information 72); and (4) Subscriber data from
a Home Subscriber Server (HSS) (e.g., subscriber
informati on 76). 10[00082] By consi dering the routing
information (e.g., network topol ogy, link cost,
avai | abl e bandwi dth, link protgction capabilities,..
etc.) for the binding between ‘UPEs and wi rel ess
stations, transport efficiency can be inproved.

Congi ' Us Pl o UPE). | 0.
(RRBE] corihfe o BeuoRS hrieh et whrls it SRBT L s based on
phrstainedtrotiiegs akBpativiselecticer. , Inkiyad ot drgpeingtthmighastestpatiebetween
FLitye g A ‘ | y .
L3S SRR D L O b, WSS 0. The
upeiligentd il seleefiqroproblgancasee /fosmulatedps a snseigbeenrsiraint path
RanaT IR IR WRGPPRImciics O ks (FPTAK P68 T pietdeRon,
2ailzble kaﬁ?aw%@kehm%owa@dsﬁp i %Hgf@é%é}%rqnéh BlbeAsq gggounted for.
pasdis, (&:tat‘!&ldgﬁ)glg ]dfé%x‘éf@t_eﬁﬁﬁ;sts@bal:d SBISHERDERBNBE ity the!ME Bpology.
ers nf i, qur ules (e.q.., .. .
b L SR B B P i hspu i sationy e d B sgection
algoiithng shatld vpdoyfyrtbata shottestrpativisaeeddicbetebac theddrseftation serving
?B%b%éﬁ'ﬁ l&*ﬁ%mdﬁ%‘j@ﬁzfﬁ{d ALl reiIidh %?ﬁet UPE 1b& and/or
G “bi Ad éa % P/ons, ang 4l

‘ eways to specific reg reques
fmyCeated within the region is served by the

adm ni stratively associ ated gateway. [00085] As
indpcated above, the Subscriber data can he obtai ned
OBERTE Pt Sedaners BeK colary bro pES)of URAES eagnparmabat allow
mmiﬁlgﬂd’ o;ﬁtﬁﬁtﬁﬁﬁ@%pé@'? thg&irik_féibhlﬁs iﬂ&h&\ﬂﬁﬂﬁﬁ)rk bheotSg&ration (links with
S _vayi es.and identities.for e.su . .
8 p8r F Bl RloRE 8 Mt rahR b TS balor S B LR imgeified then
oray ¢haoynisubisle thetmane. coldr uidiod ugtelsh it the spedific LiSBer ' s
| MSI, security variables and | ocation information. As
as the basic ElILIVAUC functions, the HSS may be

] . . T
[\éﬁﬂ%fﬂced Pt enatic perl coaBgeratigaayith kikitindeduidases and
reference points. 20 [00086]In the technol ogy herein

i bed,, traffic engineer.j.n E) is based,on .
BEREL oF neaoliBk o ot S5 ubdekn shsc bR Rgte with reference to
thhexmnpig of Feg. SoaneBig. pBt Whet spool B wocresdpof ndisfigured, it is
L3 ' r aonsi der by, t out .

B AR BRI bR FEPARgDhooli) BB rigpisg in il Base
spatiob 8, waer and antitich 4UBHS)H23,aarspmobiity comsgeaemtengitich(MMEs)
2 Sﬂt@ Q}PCBLQE be 358 & &t a&@gsski?ilé?eld with, Bt 58 10 sdrhdSol. As UPEs and

|1 ke ['ink cost, 11nk protection, '

MEs advertise their pool membership as described above (e.g., in Extension of IGP
Protocols Section 1.0), Base stations 28 are always able to listen to these
advertisements and to discover which MMEs 25 and UPEs 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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avai | abl e bandwi dth, link color) node specific

i nformati on shoul d be al so accounted for. That is,
det ai |l ed node characteristics should al so be
represented in the TE topol ogy. Hence, UPE sel ection
can be bound to transport optim zation. The UPE

sel ection algoritlun should sp C|fy that a shortest
path i s needed between the Bas® station serving 10 the
attaching W5 and the UPE, and additionally

rest d d/. r service. [000
b RPN eiinh A6 3 80 S opery b
ewgvmkerlng that allow network operators to specify
the link groups in the network by configuration (links
'édh he same col or belong to the same group). If the
Hof albrelfehrspogysthyp sengerese MedHe co@RIWIGHAN BY§iRE having

whidicdlhea wﬁplmlmcmmﬁt@s@@nw@ﬁrﬁw frbﬁl @@@ﬁw‘i pfank SFith the user

Aut t t
PURG LAy SFodeso Rt 2agnt At Snsel alfredaviteiraddifygmanagement
beiiicsdss and beidg éfMD\mampkh ai Bftem@m?@tetxz@y Ptrdstec@(m) for ekchanging

e AnBf b v ot R Ta AR Pulifer T fnzon o fir
pool anddbmwefrlp@ne(dnucbs 2Dyari be oxgahizgdired s¢aond lpooBaisemagner such

i fﬁﬁu%tr%%d tg“ %o?b?ﬁ?ﬁql@ tl% kﬁre)%’ggﬁmzﬁzx a%ﬂq:l% 3B. In such

B%PEH@QIZ@BOHEB sChgree, @s@@t@p@ﬂ%@nwovm fgyrautarmaticdstrihutiem A
Cgurﬁﬁon%ﬁsstﬁﬁg i ¥Egat RAMREW & Etht %%Hm@%!a%géﬁiaﬁ{ &fHtRs 25 and

ri hed in Extension 0O
b?eétp |e§t1§%%f3b o)rﬁhqH@jhodmr%mm@ﬁs@rwg&@a&pM}fgrmatlon into

aialeantwsdlmibﬁ PO dtInes @@d\ﬁhhﬂn@ﬁﬁ@h@t@ﬁ%ﬁ@rﬁwm@n of
e

UG Sl AR PG OB LG e AR s regiynancy. The
B3 earsbaRboting® B)foahatoni@barg] (RIPaoe Cpss iShoedstfRath Bisst. (OSPF)
;%1%90%%?])%%} %1 t@gya i t%?nt%rm 1?%3 ESgrsgem §[§u§§0ﬁg f Oéx%n

trse

Imﬁ(wmatw D&%asg@ﬁgrdedim DSPF (o IS Capabhiigy l]]éé/? fopll8He The UPE
ERENVIE 6HRBIGE hhes@dds ISR eeth%‘ig Cg%tllngr and status dmformatlon

advertisenents are receive respon
nodes. Accordingly, renoved user plane entities 23 and

[00092]i t y PraageRdvaiddstdndEpfogace not selected in
new MVE/ UPE sel ection requests. 21 Therefore, UPE MVE

sel ection inherits the built-in redundancy property of
(0809t wor Kelvantageously, dynamic status update provides high service availability

even if low cost (unreliable) UPEs are deployed. 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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[ 00091] The technol ogy thus concerns a nobile

comruni cati on system havi ng physically a user plane
whi ch is physically separated froma control plane,
with the user 5plane having user plane entities 23 and
the control plane having nobility managenent entities
25, and using (for exanple) an,|Interior Gateway
Protocol (TOP) for exchanging fouting information. The
nDbiIity managenent entities 25 can be organized in a

o d e ent.ities 23 can be AT
o8 [ Baa B UPRONHA B B &Mt 455 BaENal T g ol
mméqrsafémpoby way of exanple, with reference to Fig.
3A and Fi g 3B, In such 10 an organi zati onal schema a

Eg(ﬁ]@%g I oyed for automatic distributian
ur at ara Ftalpnpdate amar%ﬁlﬂ%hseéwmwamgy even if low cost
it@bi, Iuhtemahi&m ammmé dqﬂbydd N orovaf) pLis@IplH) Bt®ork deployment and

S LA Aen e RN S SREL 68, LOCREROL bRt crion, The
Iefﬁt;lel&ycxif loychlaatamecing1d DURES o transporrt les m@y ecinicomasaf with the

%ﬂ% |el¥entd !ﬂ'orf tﬁ@l?iﬁ/@rgt%q %%re%%;o R a%ex%&?%g cpafigugation complexity

gura I'n rédun
pad R@ﬁ}tcalm Qe rm@fﬂdrhv |ad¢hme>nme6rg@hce( RItCP)hedﬂ PEyselact8noproesss.
Path First (OSPF) pr ot ocol or Internediate Systemto

T A R et T2 B b4 St v
physitdBlySepdiaeedIREr pllade MiE Sen @ldreEnTRES dURE) bAd control plane with
F@%ﬁg@%{] %gléc neld };ﬁ{}ﬁﬁ @g@@ﬁg&é{?ﬁt ﬁ%g@ glltgxf1grrgateway Protocol (IGP)
m[@@m@mmggmﬁ_oushtyon d&nmmmﬂatmplemdatmn the MMEs are
?{%%}ﬂe 8% F fﬁ?gl@% X%(fgxegl\@l{ 1%)1% %L:ﬁt&%es SIe gl%ah{zle %ngﬁso%d pool. The
1!@V@ﬂ§p$ aytamatic ém@rﬂmasm ofeonbgrativh end stamsanﬂ)rmatlon between
§e§§ %Hll%ﬂ/rlﬁéﬂa%emeﬁt %ﬁfﬂe@ ran&i)’l{@.;pe %ﬁg et 1&‘3 tTl’QﬂnetﬁBﬁ comprises

eff|C|ency |.oad ancl n S an transp

IHCRIROTFHAE dhan aFTH% HEaEBYIaK inpp thﬁ@nrxweéwéwn@tf isaig I@rP thfeinformation
tonipiéing @ele@@frﬁ@f"&ﬁﬁy WRRADSIEINb] Qfﬂﬂa\?térrﬁﬁﬁ‘bbglucrcﬁﬁtﬁgﬁfhtlon with
| exi and cost c:im be reduced E@
ng?EWF BOY - niCXeRy lgaeeaﬂloaﬁ the %§§n be.sogoRpRiing
mfsmmnomrmotmbhgdp) ®r thpsﬁ IShe a6t tHast Fastt@mm ?ad»tbyol or
urat .0 l,ON
(hblcaRt STubR0 HREREART D55 (RS s asTBind B fuagher comprise
exdending ttmlbomenlmfox@miaﬁ 128 fO1SOBBY otrdmea]SIS\@afpabLhtj TLV for ISIS.
|
PR beifihe 80 BYRY RALEAL R MGNRLOVanabim e KTy POME) can
&e@dd&ﬂ?omvéag@s twaﬁhemlsaﬁmmapabmﬂy) pndbtatis;infomohatio2)

easi er pool configuration where adding a nem; 22 node
) .does not require a

@@ ﬂ?ﬁgﬁtr gt hg‘g %ygt%%h%nhﬂvgeglod@éﬁg@pgosg(ﬁ which %@qnatlcally 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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[ 00095] Dynam ¢ status update provides high service
availability even if I ow cost (e.g., unreliable) UPEs
are depl oyed. Mreover, plug & play network depl oynment
and 5fast network extension and reconfiguration
simplify dynam c UPE sel ection. The efficiency of |oad
bal anci ng of UPEs and transporj,|inks may be increased
with the inplenmentation of the 1nvention. Mbreover,
managenent and configuration conplexity and cost can

d d WPE;»
o D N ME PR b B g € eyl b e Bl gt of the
efl-a nobil e communi cati on syst em havi ng 10 phyS|caIIy
separated user plane with User Plane Entities (UPE)

TR "SRRG ek Qb Rronesclio ety THrt by ot eppore of use

fpemeexttien? mgl mobility hanagamemtehtities 13) aad t&(ﬁimhens of units such

t . ani zed i.n_a first
S RUET 2l 20nd A8 NP LS AT B BE PR SherBRfter o
PosicssoTiwe thesertorns mdiemsbémemmanmvdysiemrﬂmm on of
configurati on and status infornmation between 15said
ity n msnt entltles and the user pl ane
gﬁﬂ%" AERHBYS tEassReL Sdermafiasy allove fon frecpiignization of

r@bﬁfeﬁmtsagﬁlnltl’ié Qatidpertartwbik, $ali@ctes @t [efs ﬁa&xkidndltﬁ@eqdlf@nent in

Qr ey tnon co risin s%el ection. f enti tﬁ f1 f% [
DB oReERhE T SRRt s s ey IRGrEN Bhe bl iser plane
pe«zimg:iancy In exanpl e inplenentations, the | GP can
be, e.g., Routing Information Protocol (RIP) or Open
g{b@{test Path First (OSPF) protocol or 20lnternediate

1864 t o Haediag peeNidescanspbersnt (edsndamcy (FHdDnthatistpxeathe

Fliabiley réiQiRiief oLl Eitdl h NabiBfy of th
faor o &fgr t he I%?gg Caﬂzg)%lﬁ% Pﬁ}/g'%évﬁ%r?ﬁ{lglﬁgm%ﬁr? eﬁlo the
i ok 38Ut W e loy-ardfabiity fissreants %Ftwgﬁﬁ@éh‘%? high-
&ratilabifity Mo, tl&ﬁ@va‘ﬂabké nbdBs Hehe @)@@Eaﬂé@h %_Eélé@vél?l Giekuently,

SRRERalh B0 G iR Bl Raerasiseoton BIGEeS

di stribute 25 conflguratlon and status infornmation

[lr@ggt“?nn 8?%1?0 ofxt@'{&oﬁﬁtr s‘é&ée pé&%hﬁg?%ﬁ%ﬂ?%&gmv biveSmanual

qoniey lonf wRph makRs 1 meer dsAcwt & wpoe ingn environment where each
ﬂd&%ﬁﬁp@i@éqlf@féﬂt%mﬂéﬁh@&s) in a nobile system The

system and nethod allow for intelligent gateway

selection (e.g., UPE selection) using status (load and
[0eatldbi | iThgradbres arcogrositiandyrmadt igoraati@nint@ttg. gateway selection

FURBSRS SASREND R°SRR) o RRLANL R s o
m%ﬁagﬁrmm ermplienity (et ooropdiaingicxpeess KPpERPF f i ¢

engi neering extensions of 1GP routing protocol s) The
system and met hod fbl ther allow for easier poo

configuration wher & |3319 aTm%édés(ABﬁl@eADﬁg

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-LSAs,
Network-LSAs, Summary-LSAs (IP network), Summary-LSAs




station,
in the "ol d"
of the entiti
user pl ane
entities 25)
sel ection uni
performed by

are hereinbefore expanS|ver descri bed.

UPE,

MVE) does not require any configuration
menbers of the pool. [00098] The functions
es described herein (e.g., one or nore of
entities 23 and nobility nmanagenent
and the functions of units such 5as
t 44 and adverti nt unit 40 can be
a controller or processor, so those terns
[00099]LBing

dynam ¢ trans
optimn zation

N R BRI,

gsource usa

Utg}&@ for—the

e’inthe transport

ggS‘BRI)

i mportant in
[ 000100] Pool i
t hat rel axes

AétlnBtaks [Tnhi ¢WThie Sieldt Richefes thanshation fof e intepeatvironment that is
the user pl anéeinfdessfitdby thé Q[S)Bt’lflr@bolnﬁen%&etﬁis&ﬁél& depend on the

nodes wi t hout

tLhS?X§@Sec ypé. IRk aRip®d)8n %@Mle%S the Link State ID is

REt &Y ¥ téHfy 'e%%?@s@t f&ﬁ@“ﬂ% ted Rout
T o mE‘*ﬁ!ﬁ {ere Tl el o
onprom Si nq e rella y O

Aelvediskig | n
8beteent s acti

=

[«

t he avail abl ¢
-relatively frequently

lTsheIRtht@rrID/\mﬁ the nEUtyT ﬂhammagaaaﬂeabhd L8X. For example, in
mgtvaskd SANGiE fiBlOR-eqMBtd BRI Rodty¥r MOQE the network's
DReateldRdG. pool are changi ng

1 5which calls for nmore dvnanlr

LSfS6HPRRCE On |

Pm@bm01]Tak|rgnwnwucammauhﬁs&qumumemnﬁm&blI|ty

Meéﬁqt&q@fdg@t dipdigatsdl Bas. ﬁawcp&su&gggtances of an LSA are

VSR,

each node suj

FREHET
,E%Fédﬁiéhﬁ

B I ST pe et 15,
Tg ersb@f e’&flu@l@swecﬁage

L&RHA02] Ther
into the gat éypay

2fTae elen%tﬂ ciar Qﬁésato‘frtﬂe DRMrGsg! Hlfchd@tth@ R0 byte LSA

ecti on 20woul d i ncrease network

efficiency a

nd reflabllltv and it would reduce

net wor kK managenent coaneX|ty (save on operating

expenses (OpEx)).

[ 000103] TABLE LSA HEADER
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Fi el d Description LS age: The tinme in seconds since
the LSA was originated. Options: The optiona
capabilities supported by the described portion of the
routi ng domain. LS type: The type of the USA. Each LSA
type has a separate advertisenent format. The LSA
types defined in [1] are as fo% ows: Rout er- LSAs,

Net wor k- LSAs, Sunmmar y- LSAs( | Pne rk), Summary-LSAs 24
(ASBR), and AS-external -LSAs. Link State ID: This
field identifies the portion of the interne
environnent that is being described by the LSA The
contents of this field depend on the LSA's LS type,

F[@@O l@&?”pl Rithb H"t%tf:\ﬁg dp'flph%b%%f&déﬂt%& %?& ggécl}héiﬁess,' Ylese should

|nte ace address i _ o
B@éb‘“g ﬁ%nSélaedzéml@ntlr(g the seaitei afithe hwendembutiassngrplyayiding

GlstREoAEHT B8 of tﬁé’)zh%’s&ﬂte dﬁ}@fé?%éat&ﬁbodm@n@%w% ldv@n@én Thus the

the r i.nat or exa

st h S aeehion ShevlaBa SEGrpeaIb: the FREenRB LS rdtheir legal
eheivalehtsoTicsefbes [t gVl e dpRasdia@sd thaBtheEMRNGRh Yraeit invention

fully encompasses other embodiments which may become obvious to those skilled in
the art, and that the scope of the present invention is accordingly to be limited by
nothing other than the appended claims, in which reference to an element in the
singular is not intended to mean "one and only one" unless explicitly so stated, but
rather "one or more." All structural and functional equivalents to the elements of the
above-described preferred embodiment that are known to those of ordinary skill in the
art are expressly incorporated herein by reference and are intended to be encompassed
by the present claims. Moreover, it is not necessary for a device or method to address
each and every problem sought to be solved by the present invention, for it to be
encompassed by the present claims. Furthermore, no element, component, or method
step in the present disclosure is intended to be dedicated to the public regardless of
whether the element, component, or method step is explicitly recited in the claims.
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Detects ol d or duplicate LSAs. Successive instances of
an LSA are given successive LS sequence nunbers. LS
checksum The Fl etcher checksum of the conplete
contents of the LSA |nclud|ng t he LSA header but
excluding the LS age field. Léfgth: The length in
bytes of the LSA. This includes the 20 byte LSA
header. 25 [000104] Al t hough the description above
contains many specificities, these should not be
construed as limting the scope of the invention but
as nerely providing illustrations of sonme of the
presently preferred enbodi nents of this invention.
Thus the 5 scope of this invention should be
aatagmgi ned by the appended clains and their |ega
equivalents Therefore, it wll be appreciated t hat

t he sc¢o f the sent invention fully enco es
ot her?e F‘Hé‘htgpiiﬁ aggp:soqﬁgwgg %%squrg{g é cena
siser flew and atberodplane, myttbatcofnbﬁsmgope of the present
i nventj o |s accor di ¥ to be |imted by nothing

ot her? li”f?gﬁ"tﬁ%ﬂaep?i%rﬁg“é’d 18y COUMEISINGR whi ch reference to

an el emeniphirdl ubéi9lahe Shit@Y bahpligind @k uidipRAged to mean
"one and only one" unless explicitly so st’at ed, but

r at her oﬁemd Mabyity manggementkantjties GoaIPrising the sABYe) Piase:
equi val enigefeth 4t hé-’astedn@@qu??igfakEﬁﬁw@%@éﬁﬁgﬁaﬁo'ﬁﬁgmt

preferred enbodi nent nown to those of
8t trriempniinformation, the edvartisement infosmetian opniprisiog pletuat ed

hﬁ‘éﬁﬁd@mﬁ%m& @crn?x ﬁgn ﬁﬂgﬁ%{‘%‘g{’,@b"e Q;q?aqt el cB enconpassed

by t he present ains IS no hecessary
for & !dewlb/enmgmdu eatity-nodwafiths systeh @afipuradth weboth said

ht to. | ved, by th resent. i nvention
PSR SRR 105 SE S PSP uBUFREE) o ST
Fufrty firattachanennio selestes statiGosapabR By thehetwsikhod step in

the present disclosure is intended to be dedicated to
the public regardl ess of whether the el enent,

conpaneTife,sysem GEEIBRT ] ShiRPeih el iﬁfohimidn%mbﬁ@bsuim he
cl.ai ns. 1. Asystemin a_nobil

EommaHPR a%eﬁﬁwmpmm Wapreia s configiatinnipfosmation
SRrised ﬁfi’?o@&ﬂseﬁu&@ 'ﬂffﬁr%att@it @H@Fodl RRnbERhSThiofAR NS AR0:

pl ur al ities, the plural Ities conprising:
wherein the transport information comprises information distributed by traffic

engineering extensions of IGP routing protocols.

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

organized into pools.

4. 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.
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5plural user plane entities conprising the user plane;
plural nobility managenent entities conprising the
control plane; wherein at | east one of said
plural entities is configured to transmt
advertisement information, thé’advertisement

i nformati on conprising status information and
configuration informati on of the at | east one entity;
10a nobility managenent entity-node of the system
configured to use both said transmtted adverti senment
informati on and transport information to select a user
pl ane entity for attachnent to a wirel ess station
servi ced by the network. 2. The system of claim

1, whér & molil® rednagditent &Htidy-ABdd S RAUTRLLRARnkARFs illg\work
ion and availability information, wherein

°8H%0‘$‘§6‘§ 1 USE A A rtissmeplin oEmptiansas geasived &pﬂ@&agwlm
| entitiésEat it@AspARGn BRI A BITRES D LR s hf&fw@ ARy Fo?OstacBRnt to a

Wh.erel n the transport informati oh conprises
WHFrSialafierhseavieadryhe ragwerk, the afivargsemani m@enatm@ comprising

Qtﬁh@ﬂﬁfoﬁﬁﬁm‘ﬁfanh ggnff#‘al‘%lbﬁl %f%ﬁxgﬁ 8t§1F %aqzi'ed %ﬁ oS the

of claim1, wherel
éﬁ%tilfiqde%ar@reénmsgampzmg plntad) ugpoplase ermtle§'hﬁa my:splam o plural

%&bﬁ]{[yln nX‘ér} ki of%%\é%?l Zement information is

i ncl ude east one P2%Rout | ng | nformation
Protocol (Rl P) msssage an Open Shortest Path 25

( OSPRyY gt and an Internedj ate Systemto
| nt er megl{ 2{098 dg e§) NGUARSPOH. mtrogqatlon comgf\;se)g\
infination dm&ﬂm@dn@nmtfﬁfﬁngtn)écrﬁkigd@(téﬁsloﬂs SoGp! rSutmg protocols.
comuni cations network configured to use bot

adverti sement informati on as received from stratlfled

pl and. eftieinbti€sf ddish 3, WABRROhE siafh BRLHOR c&rﬁpﬁs%k fhh @
glg El ane entlt%éfor attachnent to a wreless station

%‘HMWVPH@‘ iRferrationne adverti sement i nformation
conprising 5status information and configuration
information of the stratified plane entities, the
st r affi flile@ods efirdaimrf, wherein tbopiuralssetgylapb emtétles a&&rrgzpin&dénto

;ﬁﬁls‘ atnﬁ%egm Qxeléﬁ e%u%t%n 1n nﬂ%tfo&l'lcro%pggeg support\éd serv1ce36

managenent enti

irfoempinteandfpoel raembﬁshlpm&‘asmamohhe transport information
conprises 10 information distributed by traffic

engi neering extensions of |IGP routing protocols.

9. The node of claim 5, wherein the advertisement information is included 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.

10. The node of claim 5, 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;
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7. The node of claimb5, wherein the status information
conprises |load information and availability
information. 158. The node of claimb5, wherein the
plural user plane entities are organized into pools
and wherein the configuration2nformation conprises
supported services informati on and pool nenbership

i nformati on. 9. The node of claimb5,
wherein the advertisenent information is included in
at 20 least one of: (1) a Routing Information Protoco
(RIP) nessage; (2) an Open Shortest Path (OSPF)
protocol nessage; and (3) an Internediate Systemto
Internmedi ate System (1SIS) nessage. 10. The

node of) abaibeOinfoMAgESL N the node is configured to use
one or. nore of 25 the following factors to select the

user plaiEiREatively configuredrijes| ocati on of a radio
access network base stati on node which serves the

wireless termnal; (2) topology information
concer hi Adgnethodrod npgratirtg aveobiterdominninédati GisnRE4drkPavilEseparation

BRsRes hakd i eryes the wreless termnal

e o BB ML R Mot Bl LA gy the

ghﬁg@r%wsom fufrm ompmg_magﬁu&f jélﬁ_@e @ﬁﬂb@&ﬁxﬁ;ﬁﬁlsin@@e user plane,

Jd.nformation: . adnmini stratively
con?li%d& ?g%llfr% gg&}gem.ent tnifi) CORNPTISIRE ﬁ‘E{Q‘?B‘d‘)Id’f‘a”Sber ating
a nobiht metodwompidigd HoSol MNP, PavériEd SEPAbRIilyIanagement
ween a user plane and a control plane, the net \Ngrxﬁ

conpri si ng plural entities, the plural entities in

turn (dpmeeiviigngyétistniint W&haﬂéﬁfl‘ﬁm%ﬂé&&'oﬁ@ oFt‘ﬂ?Bfuﬁ'aﬁ leRfties

{hh%dusl,_gr Ian%, and plural nobility managenen ’

ent Y TEETERhBreptien compriseatstals ipfosmationtand cordighadion

mforpraticn a@tqggglgnglolfg,\é%)q?ﬂae%ﬁcy performed at a mobility
mana 1),:i>arrer]t entity: 10(1) recerving advertisenent

i nf ofabiiembath said saceivediadvenivemeit infoenpionraal trempoti es,

ihfemadveioli Lnf.o ion. c risin tatus . .
i nfor mat | g%ﬁ?%&r r%?qege{ﬁlgg{ ﬁoﬁﬁnﬁcﬁ‘f’n{g’}tﬁ‘é? i"‘g’i?ﬁ"éﬁ‘ stajon;sgryiged by
factyprkk he plural entities;

12. The method of claim 11, wherein the mobility management entity stores the

received advertisement information.

13. The method of claim 11, further comprising including in the status
information at least one of information on load on a node in the network, information
on load on a link in the network, and availability information.

14. The method of claim 11, 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.

15. The method of claim 11, further comprising organizing the plural mobility

management entities into pools.



(2) using both said received advertisenent information
and transport information to select a user plane
entity for attachment to a wireless station serviced
by 15 the networKk. 12, The nmethod of claim 11
wherein the nobility managemeR? entity stores the
recei ved advertisenent information. 2013. The net hod
of claimll, further conprising including in the
status information at | east one of information on | oad
on a node in the network, information on |oad on a
link in the network, and availability informtion.
14. The method of claim 11, further conprising
organi zing the plural user plane 25 entities into
pool 36amgs in confi gur.at.i rmation
g | east. ongﬂ:‘ g?“sﬂ%%é?’tﬁleﬂﬁ% 8?’95"}%@ ’Pﬂ?‘g?% grtigrpent
PBmapis et lsst pd of Uralmumg’llnfonnatlon Pr&t%col-ﬂm’) mRished (9fan

@b@l Shofdst PhRI(OYEF 909598[ ? g%, Biegnet ?ag@ l tl'zlagnatlole

Wirilspia 153
3th Svstem (181Amessage. further conprising incl udi ng
the advertisenent information in at |east one of (1) a

Rout _[/;gmetfornatlon Protocol (RIP) nessage; (2) an
Open rpefkodpAching OSRRhepeodiBing itBAHRORs ad¥Bsdndht an

infotreativRoh AfRLSYSE&ML.L O | ntermedi ate System (1SIS)
nmessage. u%/ S%gg’f"he net hod of claim 11, further

conpri sing incl ud| ng the advertisenent information in

a I ol8t iThe nBBRARGE e nmethod of claim1l,

fél prthe conpri S| nalmulsll Emherlcé)m&’s%Pﬂn%?net%é“of%‘?flﬂéﬁm ng
L4 1actprs ta gl @é’thevweplas@mnm ane entity: (1) location

(OfloeatioadF raaRCLSSs RELIR, st node Whl ch
te%ﬁr ves the wreloss tor r%lésr?}a%?%on Rode @%1’ £B5d I gyjreless

1I'rTHtI on concerning a transport network

i nt QI)C@%‘IQE} in%ngﬂ"&, %ﬁlfeﬁnéggtéé?n%g?rgﬁ%% tzptgrré%%)%gt\l/negsthg t?a%e

stvyl ss term nal an
{9y ngdephigh &Tﬂéﬁséhﬁtwnrgless rei‘mmabdxidmib dsepmadeltidids® routing
pr ofncgks Cr.l be or mat i on; (5)
adm( :ﬂl st rlg?llleveg l@@:%n é P&ﬁ‘ srouting protocol;

4) subscriber information;

(5) administratively configured rules.



