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Tel ecommuni cations services are BAGKGROUNIDeen a cel | ul ar

t el ecommuni cation network and a nobile station (e.g., cellular telephone)
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1. FIELD OF THE INVENTION

The present invention pertains to telecommunications, and particularly to paging

of a mobile station within a cellular telecommunications system.

15 2. RELATED ART AND OTHER CONSIDERATIONS

In recent years cellular telephones have become increasingly popular. A cellular
telephone is just one example of what is referred to in telephone parlance as a “mobile
station” or “mobile terminal”. Telecommunications services are provided between a
cellular telecommunications network and a mobile station (e.g., cellular telephone) over

20  an air interface, e.g., over radio frequencies. At any moment an active mobile station is
communicating over the air interface with one or more base stations. The base stations
are, in turn, managed by base station controllers (BSCs), which in some systems are also
known as radio network controllers (RNCs). The radio network controllers are
connected via control nodes to a core telecommunications network. Examples of

25  control nodes include a mobile switching center (MSC) node for connecting to

connection-oriented, circuit switched networks such as PSTN and/or ISDN, and a



systens in which the perspective is such that a base station covers a
single cell) as well as systens wherein the term"cell” is differently

enpl oyed in a manner such that a base station serves nore than one A
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Location of the nobile station is known only at the



routing area level, a paging nessage is sent in all cells belonginngqnﬁh?mn
routing area S ccr L~~. where the nobile nmade its last routing area
update. Location areas and routing areas, although generally having
differing purposes, are hereinafter referred to as nmulticell areas. A cel
can be included in nore than nulticell area. Two or nore nulticell areas
that contain such a cell are said to be 5 "overl apping". The use of
overlapping nulticell areas can |linmt the "ping pong" effect at borders

bet ween exchanges (e.g.) as between nobile switching centers (MSCs). The
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current cellular tel ecammuni cations syste distributi of i IS
handled in a truly hi%srx%ﬁtfeggb%nﬁxgra_or?rﬂgﬁirgpgé fogé%?%gpd%ﬁn%cﬁﬂggélgp%t es a
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data transfer. Thus, the routing area updating typically occurs only during the lifetime
of the packet-switched connection. A routing area is a group of cells. The routing area

25  is typically smaller than a location area. Since traffic for a packet switched service is
very bursty in nature with long periods of no packet transfer, it would be a waste of
radio resources to have a radio channel continuously assigned to a connection. Instead,
when the mobile station moves into a new routing area, the mobile station updates the
network with its current location, e.g., with its current routing area, similar to the

30 location area update described above. When a packet is to be sent from the network to
the mobile station, and when the location of the mobile station is known only at the

routing area level, a paging message is sent in all cells belonging to the routing area



io_ It may) in sone instances) be desirable to have a t el econmuni cati ons
network with a strict functional division between a "core network" (to™

whi ch the MBC bel ongs) and the radi o access network (which includes-the)(T 2002
RNCs). According to this strict functional division, the radi o access
network woul d handl e all radio rel ated operations (for exanpl e, the

know edge of which base stations, cells, and channels are is to be used to
obtain radi o coverage and capacity within a certain geographical area). In
ot her words, the core network (specifically including the MSC) woul d not
have know edge regarding cell structure, 4nd nore specifically would not
know what particular cells forma given location area. In a cellular

networ k havi W§eerie mobilemage it iplgRBINZATG: 4RWBHE- descri bed above) ~o a probl em
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station, and therefore a need to page the nobile station fromthe base

stations for each cell, Qﬁ&ﬂ&lﬂ%%&e&ﬁﬁnd&&&xb@sy@{eﬁﬁ dikiibREBESS g)%hﬁﬁs
sonehow a page needs to be sent RNCs ot her thap the Serving Yet ,
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access netwo ‘}g BRI QR 1{3@5 plural base stations serving respective plural

a

cells, as vve as plur Control nodes. The is control nodes include a
first control node for controlling a first group of the plural base

slt ati Fnzo@nd ? tsecondcs@élh @«lu?dtﬂpﬂﬁedt@és z&@ﬁt?c{oﬂhﬁddﬁ&d&vﬁﬁ@m@wm%&f | It he
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and cel |ls serS\@GdGBM MAH Qﬁsiﬁcmcﬁptmé Xkc602, Buging amd Skaste cattatoithes. The

radi o access_ne p n 20 telecao i t|o further has
a pagi ng corRQrS%H‘ﬁ%E"é a\%ﬁf‘%ﬁ ge%ers ag‘n}ﬁﬁ me g‘ Pam%??é%{n%l Fticel |
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conpri si pg Qgi:lil{t%{g agcﬁdgrﬁlsé,agﬁnw 1o8 Ethcth e S%Htetf)oca ! Bsagt %%Evé?ﬁjﬁglhfﬁcatl on

| ocati ng upda °im |at|o or t |on ar ea
updati ng of andehd VERthavedenedteonsielatiorships i ex &rept s onp Mk & eaeteMSbr elhset wor k
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ci rcunst ances wor ks essenti all “sane citcuit-Sw tched services
and packet - S¥P¥ched servi ces. In anot her node of the invention in which the
nobi | e station subscribes to a packet swi tched service and updating occurs

during a connection) E}QEI Huo ahows tor f&gr%mosGI?RS Support Node (SGSN) to receive a
30 paging request from the MSC/VLR. An SGSN is a type of MSC handling only packet
switched services, and has a different functionality than the MSC/VLR. In the SGSN,



- s ocr 2002 routing area conprising plural cells. The radio access
networ k handl es routing area updating and paging initiation for the"IBOIB}tUTngUUZ
area. In either the location area (first) or routing area (second) nodes,
when the nobile station is paged in the nmulticell area, the paging control
node ( |) sends pagi ng nessages 5 to each of the base stations serving the
multicell area controlled by the paging control node; and (2) sends a

pagi ng nessage to any other control nodes which control base stations
serving cells in the nulticell area. The paging control node determnes to
whi ch base stations and other control node(s) it should send paging
nmessages by consulting a paging table. Wien the other control nodes)

recei ve t he traghingg anes sdges, the mobhostetian isdecatadris stotedrin dass xhemobild $tatgon\AP
Native Cell ;(onghid ﬂﬁ@'@ﬁﬁ-rf’emd@e grﬂelgﬁhgc[ mo@@).v‘ﬂ'eﬁ%ﬁ%%&b@ﬂ%ﬁi grved

t hereby conprises multicell area, 1.e., to which basé stations e paci ng
message shouReacrisiogehapteritel. drigtscyonstietyedyi HgSHand MIC/Yd&e i s one of the
control nodes of the radio access network. The paging control node is
connected to the other cqntrol node an.inter. t5 trol node |ink. The
pagi ng nessage is seﬁf’ %e?p&ﬂf?ﬁ%‘gﬁg]qé%?%éﬁpﬁf fﬂ%‘&?‘ll\’g&?ﬁ@g’é’%&?ﬁﬁmﬁ‘éntrol
node over t redocotent THGUI-GD. 10pchapier B13.1.7(1985)) paging tistritndop dicogmpisisdge can
trigger a . i i At r . i ion from
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t he present rouigdetotatiaar M3fos. | Fhusi tiscstandersgneelvesfthe core ngevork impagied o net wor k
controller : er of the
serving rad?guzl%?\;\'gr Cﬁ?}é&{?ﬁgIteg%{%'&g%Eﬁur%ﬁ{:xgggﬁe&gﬁvﬁ‘gﬁfl rst node or
the second kKeRhledgrofitie cHISORPIPEY-ON OF THE DRAW NGS The foregoi ng and ot her
objects, features, and advantages of the invention will 2s be apparent from

the follow ng nore particul ar description of ferr enbodi.nents as

T ustrdbed T the adbBHoAR GG REaR S R P A Up OB R  or s
refer to theetsarkewphnatseict functgiad dividitrebatreveéroa Score asteorkPH e drhatig8ISar e not
necessarily I.S. I bei. n,.llustraping the
principles 8%18{1%2%#(2&8%%%%&6% ﬁqus%@hicgdgggg%ﬁgswg ‘f‘iccsoéﬁlélgré |Ih(‘:s vi ew of
a t el ecomustricafunctimnahditismmk thecadio degegs taswarkf wodd hamtlealbfaditheelitedent i on
showi ng e. g ' ﬁ.gt L EMERL r.&f: g ' 1B) and
Fig. 1C ar e’ eé%@rré?sz ev_| e 19-9%% Eg&%lg?%ecomrﬁ% %:%tg isﬁﬁgﬁghg%i\ifbﬁd %ggéelg °'ve SRNC
noveoverls scEnrysed to ebtgp gadip coverageist 6aRacity Withéwa edrtazn gesiseanbiasligie®ations

net wor k accgihe \Qgrd"s,%@céc@%QMrH?@EciﬁEalkhﬁclh&‘ﬁg d PRCT AWM Sotdale , vari ous
pagi ng-rel ated events therefor. Fig. 3Ais a schematic view of an exanple

radi o net wokKROVUEHgerT6E4TdNE CRIBTUGRIE cHAPYUF P41y Y WHHRUENEWYE%I node in

accor dance pirtjtm&dmglﬁ)r@{agjh@n Ricgs@Ndred. nvention. io Fig. 3Bis a schematic
view of an exanple radio network controller (RNC) which does not operates

as a paging control node but which neverthel ess controls cells in a
mul ticell area for whi ztellilpagiwak baving dle strod duncéordl diddsian desgrihed awysage

froma cgre, Bl%rbllé'?r[ $ould occur when the core network needs to page a mobile station that is
idle. The page should be sent to all cells within the location area. However, the core
network (e.g., the MSC) does not know to which RNCs the page should be sent.

A similar problem can exist for a mobile station having a packet switched

connection. There is no continuously reserved radio resource for the packet switched

25  connection. Instead, the connection is maintained by using routing area updating. That
is, the mobile station sends a routing area update message to the network when the
mobile station comes into a new routing area. The identity of the routing area where the
mobile station is currently located is stored in the RNC which controls the connection to
the mobile station, known as the Serving RNC or SRNC. For limiting the above-

30  described ping-pong effect, the mobile station’s routing area may also include cells that
are controlled by RNCs other than the RNC which is currently in control of the packet



Fig. 4Ais a diagrammatic view of an exanple format for a pagi ng nessage .
sent 15 over an Inter-RNC transport link fromthe radi o network contr ldtef
of Fig. 3Ato the radio network controller of Fig. 3B. Fig. 4Bis a 2002
di agrammatic view of an exanple format for a paging response nessage sent
over an Inter-RNC transport link fromthe radio network controller of Fig.
3B to the radio network controller of Fig. 3A. zo Fig. 5is a flowhart
showi ng basic steps perfornmed at a paging control node in one illustrative
node of a paging technique utilized in the network Fig. 1. Fig. 6 is a

fl owmchart showi ng basic steps perfornmed ap a radi o network controller (RNC)
(not serving as a paging control node) in one illustrative node of the

pagi ng t echnisgiehegfcompagtiontophe mapilestafign §.es oferdtandhe SRNG hdng prpblem

over | appi ng aAgkshakR thdMASeTis Wi&ﬂ%%a&k@'i@@a@ mobilk Staflof, aﬁld%ﬁé?gfoge Pkl ED
DESCRI PTI ON OF THE DRAW NGS | n | ow ng descrj ptjon) for purposes of
expl anati on &A% HSMOPleFauen éﬂm [E?)B%,SFN%*O BFICE CﬁPQC@éEnsd?fl}?f%‘e% as

par L icul aL anfA] Ixe@h%tr\e@rhs } sﬁhﬁhéﬁ@ ge h&@h Y R E: byERNCs iofhe kit thd Serpirne\é i de
a thorough u andi of .the sent i nv. i.on e
apparent to ?hqgés{{%tk‘(’f ﬁlcfﬁmfh‘étpaéﬁ{ ‘Stl?fhtthetlﬁgb %Eg W@E%P @ﬁ%ffg?
practiced i nrafihsrcegmeocirkand shuk hatkndwjeape ofmehsanefmmlwlal l's. In
ot her i nstanc%s%wgl taol Iﬂed ﬂ‘escrl ptions of well known devices, circuits, and
met hods are 8 (? §3"H8F to obscure the descri ption of the pr esent
invention with unnecessary detail. Fig. 1 shows a tel ecomunications
network | S which inchisdes Rabity ﬁex“c%r@ anf aH%bjé@[&rﬁ@Ere?erﬁ%Weﬁn&P%§s

network. In Fi 1%@the core netwark is shown above broken Iine 20; the
radi o accessteﬁg‘f-lﬁklfr r pagiag 3 mebie seior ik maticel prea RaricuRs B hAEPHdes
nobi | e swot chém@riceiet abt K¥aQrorhSvhiASnédee Waging friedsagd shdidbé essad. t chi ng
center (MSC) 19 is connected to one or nore control nodes of radio access
network, and particularly to radio network controller 22, (RNC 1) and
radi o network controll er Such t~ connectl on between nobil e
swi tching center (MSC) 1BRBHAFSIAVIMAL , Ao TIONC | ) 220 is
provided by terrestrial |ink 26, ; the connectl on betvveen nobi |l e sw tching
center (MSQ) 19 aﬁq@ﬂdrca@cessmtwmkmwmmf@nﬂewn{r;mnozegewrlprv@mhdé@em
terrestrial foBife dRion LM&CIH&% M0f doré REHVORL. |’Fhre rhdDecdess n&?v-orl@ﬁ&h&ﬁ’h% a

first group of base stations nprising the radi o access network

parti cul ar | yPiyEd assiSitiophieryne rvpeqslrve piygalcells, 35 WrHiae plugal-coptrolmpdes, 5

st ati ons |BS, dohtuePhdiek mcmmetarfﬁsﬂ‘éoh&bl ﬁb’délf@r SRrYBing alfRSIR6Gp YethE plusdl Hasoup of
cells Cx,y for.whic 02(1 (?H/ (gonetwokcon r.ol l.er éRch) 222
controls a sHaMg2 6&??08?1‘3% R BH%” it TEPRGSINR 9 é&ﬁ%‘“&k BEs

net wor k) par $tawnsafd y mhasgroap ahiiniosl] Bsxexy, nhullﬁlcgl arka frmtudshicells serveddy afhe
base station r|S| ve first
roup of el gy oF TRl Jrbas” SR af el R e BY KPR SRREF TP 1o
in what is hwcemdrgrpe;ﬁ eﬂmcetduarss alherradio iacaehy neawerk 'pootiont 0fM CA". I n
particul g I

hat chi ng ors aifbEators el il ] Podabonlsdl AMeA Soidh BIOBAARA | .
, g served byregading themwbsickll exsat rol | er (RNC1) 22, and cells C2,0 through
C,,S served by radio network so controller (RNCZ) 222 formthe mul ticel |
area. Thus) as u ed her& nul ticel | alrgezi or l\/[n;g iS.an _area co I’ISI ng
ol ural colls and i GeRMPIHY GEITRELODPerBRLCHER Bidorisre SO | 2002

plural cells. In this first mode, the core network handles locating updating and paem0

initiation for the location area. The location updating of the first mode occurs, for
25 example, between the core network and the mobile station when the mobile station is
idle, and under such circumstances works essentially the same for both circuit-switched

services and packet-switched services.

In another mode of the invention tn which the mobile station subscribes to a

packet switched service and updating occurs during a connection, the multicell area is a



to network controller (RNC) in order for all cells to be served bj'ﬁtOCEaHmZ
one RNC. The base stations (BS) of the cells conprising the nmulticell area
are shown in Fig. 1 as being connected by terrestrial links to the
particul ar RNC which controls the respective base stations. Although not
illustrated, it should be understood that conparable terrestrial |links are
al so provided for other base stations not included in the multieell area

but also controlled by these RNCs. The multicell area can be any |evel of
cell organization superceding that of thg basis cell. Exanples of a
multicell area are a location area and a’'routing area, as discussed in nore

detail belo - p | , sp.kn as the
I nt er - RNC /;Q/%%Lgn%cag%néeo@ipgs}rn%%g%%p \g\o?h& E:aglnotnirég%%en F g%%gl&m)‘ﬁ%gr,ougﬂﬂmf 3dio
net wor k contupdatingrand RAEGAY ide@iodrfdi harouting ardae i nter- RNC transport |ink 32
facilitates) e.g., the inter-RNC softhandovers. In this regard, Inter-RNC
transport link 32 is utilized for the transport of cqntrol and data_ signals
bet ween radi o neﬁ‘vﬁﬁ‘ﬁr %’Shﬁ‘ﬁa[ﬂ"f gea éf}t{ﬁéoirc)““?g?re&ﬁtiP%‘gi’Bo%?Sn‘é‘P%ﬁhR mobile
control | er (sfaNGR)s paged innthe muRiNEll tareansip @aging conkrdd doda(l) bendiigabimg neessligeect
link or a |qgLcal L escrihb for. I .0 nternat.i onal
nopl | cat pon Ketinar s ERaRF S B e e AR Pruaotlia L BRERE Rl o
95/15665) . Thee;land 62)-sRMS at pagmgpuessagdeitnkniBetherontyol nides whichecrsprol hasmet wor k
and/or a si Qﬁ%és' é&&ixﬁ‘ﬁée‘ﬁ?%mﬁﬂx%ﬂéeif €. Ofle agﬁﬁr"t‘%&ol rfzﬁef%efé de§ R &f

the n mpl oynment of 'nter-RNC

feature of presert i nvention I's turther

transport | iwhich3dmse gatiansané ptheycqnepl nede(s) fitsshauldiserd pagingmesRBBhY Such
| fole i e : . 32,
enpl oynen béngumnggﬁagigggadqlg_ AR rtl'%eLb?tﬁé cBTmAIZ?ﬁE(_sﬂ!%xg% ﬁ{céggﬁ%gx{gvda%sg#e,

such as carrying ion I nformation _ _

nei ghbor!0t héhase piheggnsirel pade(sg sprsujta MAPYative Celd dupery habde lgletermiie use
in network dadhSHastafdnls RerveS Hefeb9TomPlises 2MiSSH 2&h, 88 (2 VhkBldas LGRS | ON
control) [see Unjted States Patenf Application SN 091035,788 filed March 6,
1998 and enflitA28HEMESPAESAARIAPLE 8 tons | nt er - Exchange Congestion Control *;
United States Patent Application SN 091 035,821 (attorney docket: 2380-44)

Neasur ement. 11 ariaF apony g dakiog Eohup! 8p 2 SERE0F B8EORRR oflfbe hd ERfFgRess

(attorney doetserk. BreaugingGontusRmye s dopdeatst tohhsotherogdirahriodet)ibylagdneSy st em

and Met hod [ ; glgég’gg;,@i i &K anci ng
Ongoi nghl?:al Fiﬂ%}agb V\%elwtrgé%gﬂﬁg ase€ ésf%%lt ggﬁl,d%ﬁg%g?%ﬁcvﬁoé 8%(%8%?4

i ncor por at eéecRBe e9nirobpodecgvst Bgdrpr-controt ngedink. 1* 2002 11 In accordance with
t he present invention, the radi o access network includes a paging control
node. In the example of the illustrated enbodi ment herein disgusdsed, t he
pagi ng control n SPPLC e@f“’lf]ﬁénﬁif\?ég,carb F%%F’g?'?%/vefgd?ﬁer?ﬁ@?\ﬁ%rlﬁ

control | er (NG JongBller dasigdasnrirdre dndbBNOwmadde (¢ emeartRG maide.hFds g. 3A, the

pagi ng cont f . [ . q iR)q,g' nt r ol
node pagi ngg’%ﬁgqﬁ%ﬁa %&f%:% ?H&Pgﬁoglgﬁﬁhaetpgéé%malgs)%gp 5??’3?@%‘9 esc!r)\?}%é)g? by
TABLE 1 2her sa5¥ing miieretwptlecoptallérga fiert ene RINCmade v anotheo RN opda: oTheer ( RNCL

) 221 is sh i i f.ar . i r adi wor K.
The radio ngl}[mv\%drvgr (Efotg% ?%ﬁnégﬁd(l %ﬂl%i‘%?{ %dfﬁidll?ilccakﬁggqgn gﬁnq%tgﬁqgﬁgﬁ gﬁ\?\%t ch
240, which P&the8eRéMoge by RNC control to unit.242) has a plurality of
ports, sonme of which are connected to diversity handover unit (DHU) 230 and
ot hers of which are connected to various interfaces. Diversity handover
unit (DHU) 230 is conn .l it ) control unit
2=12 is connected to emﬁ 44 T gconnect ed to a
signaling network \ia_ a si LG, L.gnald ng . 243 is
connected to RN ngr){t%f‘gf’c h%li‘?;'hléﬂg&éé J ?%lg&?r%&éelrg?vétgle%ggéfnﬂﬁgé*%hgf?]{)@ggrts of
switch 240 bnarpattat WBE tharfodowvingemoneipartiziy deddption of frafeerediembodip@nistsd base
station i nt ghl@ee thd SocpfiBan MiuhRLE GG MM rcRfs dndiiOREECLAL L0 the

appropriate no e swmtc g’c i intertface unit 346 is connected
to i nter- RNCHERAAS Hupughophie 3ariousyaavss t ieidsnvings demabeecgpiaridy ®4galar e
connect ed t@mpriers Gisdin RinghRRed Sh&t IRREnBIe SalcyRes dtnt he¥a 22,. s o ¢
r zoo2 12 TABLE 1 Nane of Nunber of List of cells Nunber of nulticell cells
i ni n MCAot her RNCsarea (MCA) MCAcontrol |l edcontrollingcontroll edby

pagi ngcel Il s in thisby pagi ngcontrol MCAcont r ol nodenode




Li st of other Layer of RNCs this MCA controlling cells in this MCA- Mﬁ%g
Cl,3; G,4; | RNC222 1 C-a: C.b. G.r C.s MCAB. 2
MCA J .... ...st0|slntheexanpleof Flg 3A t he

pagi ng control node pagr ng table 100 is stored in RNC control unit 242. As
shown in TABLE 1) the paging control node paging table |00 includes a |ist
of nmulticell areas) with nmulticell areas MCA-A through PICA- J being shown
in TABLE 1. TABLE 1 has a colum for the name of the nulticell area) with
each row of TABLE 1 corresponding to a pgrti cular naned nulticell area. The
second colum of TABLE 1 has a val ue indPcative of the nunber of cells in
MCA control |l ed ol Lng. r - th I f TAl 1
includes a |ist b%lf’ ggsl f&ﬂ&ﬁ%@%&gghtﬂ "1%?;““&‘; &HTDEA n&gél naccor & B!Irth'(j t he
fourth col umpderofMBanlxonalsovamgaraueranwrmxngvelamdechetsdmtfer of number of
RNCs (other than the paging control node) which controls cells in the MCA
the fifth colu of T ist.of the_other RNCs controlling
cells in this 8 ekl §5§1H‘“8§'{‘mg§ aBﬁfSC%WEE@ \iews oht felscommypicatigper ¢t o

whi ch t he NEAM&@Q@U@EBRB@@@%veﬂS‘cenMyer" i s subsequently discussed
with reference to TABLE 2 and Fig. 7). TABLE 1 shows details only for MCA
A) which is the particular multicell area illustrated in Fig. 1. It should
be under 8t ood th@g Yistagichematiafiow 9he fedgsomsnugiicagonsy piteark according t9ap C T 2002
13 i ncl udedsddané Hole bﬁﬁie‘?n\féﬂﬁoﬁlﬁﬁ’oﬁﬁé‘@ %Msﬁﬁbl'ng%ﬁﬁ:% vBfits Wiy " adi o
network controller (RN 221 serves-as a paging control node. The
structure of radio network controller (RNC2) 222, i.e.) the RNC of Fig. 1
whi ch in the prdigniA exasthtraitodswodtn sxanvyede eslid MWpﬂgddmgodar(RNﬁ‘) node) is

shown in Fig,. The structure an rati. k9 Ne rk
controller %ﬂﬁ?ﬁfﬁe’?ﬁ gra p&gxgg °SH éogeslsengérgﬁcg i finao gl etpﬁea?%xp radi o
net wor k coninvemtieer (RNC1 ) 221 of Fig. 3A) for whi ch reason identical
reference nunmerals are enployed In Fig. 3A and Fig. 3B for conparable

el enent's. However, since radio network control]er (RNC2) 222 is not a

pagi ng dbntrol Ho&eB BRecharatisorieY of angnamplymdigneryerksonapl RNCAthieh | er
(RNC2) 222 d&sﬁh@@@pdﬂﬂés ANCHAsEE (RABDINDAE BOE WRih ReEethBREt Eshtioldeds 109 .

Rat her, RNC cp nit. 242 of. radi o, network control |l ersg11 N&:Z 222 has
anot her tabinel @F@Iﬁ on KBigh 2 paging SONRbIREG Te0 VA PRSBSOS SReR %‘aﬁ%‘?e 102.
An exanpl e MaRoidati ve Cell Constituency Table 102 is illustrated in TABLE 2
hereof. For the particular exanple of TABLE Z herein discussed, MAP Native
Cell 15 Constituency Table 102 indicates that radio network controller
(RNC2) 222 is s@gi%rgisndljmemmnnwwmﬁlanieéenrpleé@leaa@é forpepaging megspge PNICA- A)
MCA-B ) | MCAoJek o Mitle MR CLtrankRért ﬁﬁ@ﬂo&ﬂt@vadmhﬁo& Jehf%l?erttﬂ@’r& @@r%'tﬁé’ of the

pagi ng contra|l node (second col um of 2); the nunb cells in the

FI CA cont ro‘lafi@d‘eb‘yorr‘éﬁpﬁ‘)lﬁéto\ﬁﬁr&3§ont roI I er (RNC2) 22, (t h| rd col um of
TABLE 2); the list of cells in the MCA controlled by radio 20 network

Che NG A resi ded g Ao R dairmntds WiRaf b Se RrmalRS L8meWonidier ot oo
that) alt ho!mgssagerﬁeor OIeEr ia EmtﬁstIervanm ik frovsitEe Rdjpriateeild gongaller of dig.

mul ticell + o8 hPrch?rP‘ir@t' ijon is also typically included in
such tabl ea:¥ or any o |8e areas having cells controlled by radio
network controller (RNCZ) 222 25 TABLE 2

20 Fig. 5 is a flowchart showing basic steps performed at a paging control node in

one illustrative mode of a paging technique utilized in the network of Fig. 1.

Fig. 6 is a flowchart showing basic steps performed at a radio network controller
(RNC) (not serving as a paging control node) in one illustrative mode of the paging

technique of Fig. 3.

25 Fig. / 1s a schematic view showing overlapping and layering of multicell areas.



MAP NATI VE CELL CONSTI TUENCY TABLE MCA | DENTITY OF NUMBER OF LI ST OF LAYER

NAME PAG NG CELLS IN CELLS IN OF TH 'S CONTROL THI'S MCA THI S MCA M=Aj NODE pggz
FOR CONTROLLED CONTROLLED fl o ~r 200 14 TH'S MCAB Y TH'S RNC B Y THI
RNC MCA-A RNC 221 6 C,.0; C~.~; C-.= 1C .;; Cz.a; C2.5; ....MCA-B .

. 1 MCA -K . ... C.;;, C..~ Cz.S; 2 C2.6; C2,7 C2.8 MCA-L

... 25 |o The Iayer colum of Table 2 is explained with
reference to Fig. 7. Fig. 7 shows the four multicell areas MCA-A, MCA- B,
MCA- K, and MCA-L served, at least in part, by radio network controller
(RNC2) 222. As shown, MCA-A is partiallygserved by radio network
controller (RNC2) 222 (another portion of MCA-A being served by radio
network control | er (RNSETAII28DIDESCRMIFHON OF THE DREVERGSRdi 0 net wor k

control l er (RNC2) 22z arntarns Tayers of nulticelT areas) tn particular
level 1 and |ayer1n3ha$olﬁﬁﬁﬂ\ﬂd¢s@n5ﬂ1@1 for. puhfbséshﬁei laH@tdnindinot Uslim@éed in

Fi 7 | t | t I | ay |, whil
it i col 1 ar SRR A R eieh o3 PR S e e RS JechpRtes eadli o
net wor k cont idrobider to(dRbiGdg aﬂﬁxomsmdeataedmg@ﬁ therpnésencieldntiane Homevlr, & Wit Zo

| ayer of mul 4} Sgélalé?rﬁrt@%s%f]%ﬂ M’xaf adi g‘i’ets %hﬁ%& '8 é)lrz?c%mémcz) 222.

Thi s Iayer desi Ion'1s Icularly ant over |l appi ng
mul ticel | arethsr embiigient teaidagart fram thqsbtspctc;eﬂq deggilsa Inpohepinsiadcasudatailed| |

area MCA-K 0\§§§cﬁgﬁ?ﬂsrbfﬁﬂ&§)‘wna&v c?%u%fsQﬁldTﬂ&hbMEBﬁﬁ‘&@d fastldB |ayer
designation ste romt act In I ng nessage) the nobile
station MB caBsHE thedpcripiieriobijie graseatipycarign wﬁblun@ecsisam@mm dentifier

(TMBI) with respect to the nulticell area mwhich it currently resides. The
assignment of a T I for a e station NS spect to mul ticel |
area i s conplicati@d b{idHe g%&?mw&’tca%\%t“ﬁgﬁ‘or % héczlllgelé{&eesa %@?; “UWSe the
same TNI Sb f aetvaotrtes radizbadcesssieatarknIn Fig. bithecorawetdork dishbeniabgverhrbkancel |
aieas Yy DeLRgaNShORAL S SATRAIYRS oA Wi £5d 9 ROk Eerwort influies™ - 2002

15 In view o or egol n be “understoo
stations wit mwﬂeswamngu@lter (MRC)DE axsghpgn iFigi frembxhgwmhmgc;enﬂer avleas

(MCA- A and  Mgéy K)oh n SRy tg%ml: %ﬁﬁm\é% !:cﬂ'ﬁro"iiﬁ&f%s %a@oa:}ccéﬁ%e rE%mclufar@ "

pagl Nng nessage IS I ssue resp ect tocells In cell area
wi t hout i nf otmrﬁﬁliomtwﬂc@onw#ﬁrt’ﬁe(w@l)?@ﬁ radi@ nefs@eicontroller 22, (R\ICZ) Such

15 connection between mobile switching center (MSC) 19 and radio network controller

(RNC1) 22, is provided by terrestrial link 26,; the connection between mobile switching
center (MSC) 19 and radio network controller (RNC2) 22, is provided by terrestrial link
26,.

Radio network controller (RNC1) 22, controls a first group of base stations
20 comprising the radio access network, particularly base stations BS, , of Fig. 1 for which
x = 1. The base stations BS, ;, comprising the first group serve a respective first group
of cells Cy, for which x = 1. Similarly, radio network controller (RNC2) 22, controls a
second group of base stations comprising the radio access network, particularly base
stations BS, , of Fig. 1 for which x = 2. The base stations BS,, comprising the second

25  group serve a respective first group of cells C,, for which x = 2.

Certain cells of Fig. | are included in what is herein referenced as a “multicell
area” or “MCA”. In particular, the cells C in Fig. 1 having both rising and falling cross
hatching comprise the multicell area. In other words, cells C, ; through C, 5 served by
radio network controller (RNC1) 22, and cells Ca through C. 5 served by radio network

30 controller (RNC2) 22, form the mulucell area. Thus, as used herein, a mulucell area or

MCA is an area comprising plural cells and requinng service by more than one radio



S nobile station) it may occur that both nobile stations would respang.
However, in the present invention, upon receipt of a paging message f ofl | 2002
radio network controller (RNC 1) ?2 i relative to nulticell area MCA-A and
prior to sending the pagi ng nessage of event 6-3, radio network controller
(RNC2) 22Z determines that nulticell area MCAAis in |layer 1. Therefore,
radi o network controller (RNC2) 222 includes the |layer to designation in

t he pagi ng nessage. The other nobile in the overlap area OA-Q al t hough
recogni zing the sane TMSI knows fromthe |ayer paraneter that the paging
nmessage is intended for nulticell area MOA-A rather than nulticell area
MCA- K, and therefore does not respond nmobi l e station M5 to which
the pagi ng Rea@dgeonuslleHRd¥elan Of@éﬁ@’rﬂilsceﬂél\ééliﬁ sreg byt isagt aro R Besi gnnent

of TMBI val ygg swiibfid (BI)he mesceﬁy@é&@@sla&@@nmn@n a:eaT;{}y§howmm%§ 16&%% of
the invention involving nulflce areas % g i S assigned

mul ticel | af@HeEREAY tqfff%?"d 1Bi5do W@W“Fﬁ eﬁﬁé?eéﬁ’é% %ﬂsecan be
perforned byutibg. pagon ﬁ@cnnﬁs@ﬂatemoxi@homﬂee ﬁﬁﬂelrﬁocﬁfth&a&)hx Id eMedmyad in the

f h | t t t th
SRRl dreals e e A
cont rol |l er ¢étxkdllyd BPthes@RNCEABLE 2 (FOR radi o network controller (RNC2)

22z) includes MCA | ayer paraneters. Al so, the paging nessages can incl ude
MCA | ayer paraneters. Insofar as nulticell area. |ayers are_concerned, the

mobi | e station NERersfcel] 48 ean beeadd 1e e PEcedrorgamizaton surerceding Batof dhest er ed
:n or bel oggmt&n Iq&ﬁ&grégagah{hﬁnd@?méaﬁrem&hgéq a}eamgfouﬁubwetaeis area

ayer can acconplished jn the |locating updating and/or routing area
updating pr g’é@&éﬁdég margdeai Beloe the nulticell area |ayer parameter can be
provided directly in a location registration response nmessage or inplicitly
by all o ng the

mul ti ce area (AVFAP*O% rel%@&?gb?ﬂg)épon N agrgm \i(”}faﬁt(r(t)l ?&Ereﬁ#[&uﬁp%a a?rtgt er)
whi ch i s putidistetdoksontreller (BYICI 1 22t andrradio npwork eeritiollar @’eNCb)rli?adcasted in
system i nf OBk helirdtRIGE!danthet il S1oraEBids e 51 aieue@rmc Soff.01 stering.

~o0cr 200 16 In one scenario ticell &fea layering o

present i nveadpwss. B tmﬂr@g%ﬂmea#?é\éc Fﬁ&%SPPIHém% a%\és ‘Fﬁ]lzﬁii é‘&fl the m@amlt 8§/er

paraneter fggnidl hnd%bi@mbm mgwseﬂ ﬂaaxo%hmlcaﬁmmmﬁcm Ja@lrhdigrea. I'n
anot her scenari 0, ticel rea | s VI ewed at

differind H\Ri‘goﬁscoﬁgﬂl?fdlzg}%) f-%e F?é %’&S@PV l‘&}‘gg AR %F‘dﬁféra%?[éfnk I n
this other g meiaalruxm)astdla@tribeavwf Kxanpw, iiss iREmaldnaliip }jﬁuc@abﬂx Nafdar i nf or mati on

o vt PR 0B TRt B RO S PO AN R Re N e

pagi ng nmessagspaoihiaBdsart gmvxrrulttamqmri neawedk andipen sigankkingmerwvook atdier thaged

nobi | e Statéo?@n%oqi publ i shed for each specific cell. This other scenario
essential l y noves the nulticell area | ayer paraneter to a cell level, and
to obviates the MCA | ayer paraneters in TABLE 1 and TABLE 2. An exanpl e of

a fi rSE vdtsmde of App&ﬁanmea@fe dthge Pressie Hvehdbrah firfidr br%pldyméﬁtéﬁhéﬂ-m\ﬁd h
respec (0}
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updati ng of tge f|r t npde oc

et ween t cor e, net wor k
Pt ho ot ich A tATadR oy Al e AP ce iR e cOksSPhgycr
Ci r cunst ancescongdsken ersaptd fat hge ih hetmhﬁedxmn imahlnoa;nrchms tslvhdraikedn st vi ces

and packet - 8 tched servi f

appl Pcab ﬁnﬁ?go%ﬁq@e@?e [fnl dssﬁgtgpgatgﬁa{g}? 1ca§§e§:‘$}@g%§§ﬁ§g§1| on) with
t he mdl ti geMlarcarGew%emdg:_ natlwd)ﬁfalmnmwa@omimtesﬁxghmggr(%clmc%iohﬁc‘;riltrsl the .
second no C r n ating an
pagi ng i ni te('lT %H?i(?r%ﬁtﬁéj P;R?,ﬁ @%ﬁ%@gﬁpg@%&ﬁgggﬁﬁegﬁéé ?%@%g@ tggm bot% t he
first node Marhith&d%eandreatinestél edgcomgrunegations InjeriBxchanseddleasuiemeni g. S and

Fig. 6. Fl s by ra ki-control | er
(RNC 1 grmésv\ﬁa 'aﬁ?‘%h%ﬁ%ﬁlé&%é’gééﬁﬂ&ﬁplg% Pé‘é:;g?g{ r ol nghtgorlﬂﬁ} %Bh%g t| | lustrated

embodi nEQ1t )3466%4% USPg) figecddaich &) W%wéwgﬂ stepetridVaded Bedadi o zs

net wor k comiosiid %le&dﬁh‘%mﬁ%as Ref@vork fetiouna Baﬁﬁacﬁ\f@Hgoﬁrohills)be't\h&npag' ng
rece|V|ng a

cont rol ar arly radio netvvork contr -

pagi ng rresgéﬁgpenfh amea@@# ¥hih F‘F‘F\}B?ﬂr??fﬁteBgFrteH}Pﬁ F?gefﬁ Ceﬁocatl on areas,
t he pagi ng nmessage for the nobile station is initiated by the core netvvork
particularly nmobile switching center (MSC) 19 in the manner shown by 3e
event 5-1in Fig. 1. Event 5-1 in Fig. 1 is thus reception of a CNRAN
pagi ng nessage, i.e., core network-radi o access network paging nmessage. On
t he other hand, in the second node of the invention pertaining to packet



--+a 0.c.r 2002 17 initiated by a radio network controller, e.g., radgoG 200
network controller (RNC1) 22,, as shown by event 5-1" in Flg 2. Regardin 2
t he CN- RAN pagi ng nessage of event 5-1 illustrated in Fig. 1) nobile

station M5 has previously send a | ocation update or conparabl e nessage to

the core 5 network. On the basis of the update, the home | ocation register
(HLR) for the nobile station Ms points to the appropriate visiting |ocation
register (VLR). The visiting location register (VLR) knows the current
multicell area MCA-A for the nobile station M5, and forwards this

information to the nobile swi tching centigr (MSC) 19. The page to the nobile
swtching center (MSC) 19 fromthe visiting |location register (VLR) to
carries the currlentcordirice eethl thapresenvirGantiorf, dre tadlio agodss hetwsirktrichredVs.

Commonly th C

regi st e)r/ (VI ﬁ le‘ggfdé&rgg &c?cgbgg: H{p °‘(s‘%€@1%%”33@ %%dé@%%ﬂ%%%és?{mrbc |l e
swi t chi ng ceﬁﬁlm cqurBORodegs Pﬂ%ﬂf e RN{Ts: particylamhy eadiconatwerk qantrelles RN IRNC
serves as the mee&&e%ml m%?lﬁecfn% ﬁlmq=lg1§4 'tE@ﬂ)dcrn?gf&ﬂuﬂoi‘n&’{H cff*ahémb' le

station M5 was | ast [ ocated particul ar, exanple of  Fi g.. such is

pagi ng cént PEFesBrrentian inglyres %@%W @ngeh@qd@maémg(tﬁ{fdog Winzhuls Sl%‘ latgat t he
pagi ng nessageerQharfr@Bdcrided, bySTABDE 1tHerdofidi 0 network control ler (RNCL )
221. The pagi ng nessage of event 5-1 includes an indentifier of the
multicell area in which nobile station M5 was | ast | ocated. Upon receipt of
the event 5-1 pa clgmrmﬁs&ag'%m%isn@ﬁadﬁo gerRorkirenpaliir(B.NEON 2201s shownade

i.e., di | 100 t
(1 20 B S SR GE G 2B SBBO e ke BRI S 100 1
message sho(RNCH&2: snplpstgs aBWltGlhé‘“bx%Whe-‘l@nd’éwhdﬁ? eniodled hy &V@C%@l ng

contr ol laodsms:@@ 5§s Eﬂ%’ﬁtﬂ-of;&rgesto%er@fr%1mh€ Rofrflcted tgamemtwﬁﬁd&aér radi o
net wor k control are to be age From TABLE 1 the radi o

net wor k cont“?lbmfé[ﬂ) -"FQ\!E}d)OﬂZBZQOf)t‘J@&PﬁSe oRBeqiebiqrRHiguiRtertages. JYVRISER| | s,

'lIJ',SAIB E% tl heThm"L“l"tdSG&i”h{‘@g?)'fﬁm é({n:n@étctaci MG i gtu@it 20¢ atTe RINC @6&%&{1& oago of t
e identi 0 e cells to nessage s to be sen
i s gl eaned Fromecke t«? RrahElepingfhR B‘ﬁ%\”@@%{ lAécgrv@%iedéoewwéncp%@W&j
cb:olnt rol nOd@:a&%Nﬁﬁhxﬁchﬁtd?ﬁlé D4B. nﬁgﬁﬂgtg 1h1@rfhzh:€74ba§eoxﬁkatbd@cblﬁl\fcmonfuhemﬁﬂ |'s |
el ongi ng t are t he. pa contro
node. dg E%Vhﬁ’te ‘%te a‘ieﬁtgoﬁﬂaﬁﬁf ﬁd" B%?&Wlﬁgggb i‘ﬁgé\égér‘ Ffé‘g \%H% er the
mul ticell aRN& indefatd dietidhynd base pagomiertss ages 248. eM8Atintrficd mat 2des cel | s
whi ch are cQ n R 846 uch is
t he case foréﬁ%’%eéde%qhé)%%%% algé)&llas{ie EVD]%IH@H%?% 88? @ggsfn?ggr adlﬁo net wor k
control | er ¢HRNNGR) rozzer-BM trmssomtﬂuekﬁécBn@ S@!w;jﬂ?@ﬁa@e@@ XBae, cells C2,0
through C2, @nngcf?%&)lro tﬁ% 59 H‘dH)ﬁs tahioRY @) Medby IH2 HKoe 29ase in whi ch the
nmul ticell area Identli 3 t he pagl hg nessage of event 5-1 includes cells
which are controlled by RNCs other t han the pagi ng control node, the paging
control node (i.e., radio network controller (RNCl) 22, ) sends a pagi ng
nmessage on Inter-RNC transport link 32 to such other RNCs as event 5-6. An
exanple format for the paging nessage sent on Inter-RNC transport link 32
to such other RNCs as event 5-6 is shown in Fig. 4A. The pagi ng nessage of
event 5-6 includes a header 4A-1 which identifies the node to which the
pagi ng nessage is to destined) e.g., radio network controller (RNC2) 222 In
addi tion, the paging nessage of event 5-6 specifies (as field 4A-2) the
identity of paging control node from which the pagi ng nessage origi nat ed,
as well (as field 4A-3) an identification of the nulticell area far which
the page is issued. In addition, the pagi ng nessage of event 5-6 incl udes
typi cal paging information (indicated by field 4A-4) including the identity
of the nobile i5 station M5 being paged. In the situation of |ayering of
multicell areas as above discussed with respect to Fig. 7, the paging
nmessage of Fig. 4A can also include a field 4A-5 specifying the nmulticel
area | ayer paraneter (as assigned, e.g., by the paging control node). Event
5-5 shows the paging control node awaiting a pagi ng response. The 20 paging
response nmay conme fromone of the cells controlled by radi o network
controller (RNC 1 ) 221 in response to the pagi ng nessages) sent at event
5-3. Alternatively) as described in nore detail in connection with Fig. 6)
t he pagi ng control node may receive the pagi ng response over Inter-RIVC
transport link 32 fromanother RNC, e.g., radio



--.network—control l er (RNC2) 222 in response to the pagi ng. nessage. Eegt a?
event 5-6. It 2s should be understood that reception of a paging resp ge 002
can occur at any tine after event 5-3, and that a tine out period is
preferably established within which a paging response nessage nust be
received. Fig. 6 shoes events perforned by the other RNC, e.g., the radio
network controller (RNC2) 222 upon recei pt of the pagi ng nessage of event
5-6 of Fig. 5. The 30 pagi ng nessage of event 5-6, al so known as the

I nt er- RNC pagi ng nessage, is received over Inter-RNC transport |ink 37?.
Upon receiving the pagi ng nessage of evéht 5-6 over noc T Zoo2 19
Inter-RNC transport link 32 (event 6-1 ), as event 6-2 the radi o network
controller (RNC2) 22, consults its MAP NABLEE Cel| Constituency Table 102
(see Fig. 3B and TABLE 2). The check of event 6-2 is for determ ning what
cells controlled by radjio network controller (RNC2) 222 belofg to the

mul ticell ar®q dentNF‘i“B"dOBy Lagiof ¢ellyi NYMAE Of agelisiof aeht Lavepof After the
check of evBHECH- 2 wdsiyvent BMEA he PAEIRNGiet vRNES cont r BIIM¥EA(RNC2) 222
sends the P& W%s% to toperqlied | scongallipy| | exprirplliP®by in such nul ticell
area as a RNC- BS pagffolifdssdyeasing serdin i Figls mthist so happens t hat
mobi | e station M5 re®irkgmgi nceetrdl C2, MGt the tMEA that the pagi ng messages
of event 6-3 are tratPsbk t ed.nodthe nobile station MS to in cell C2,0

recei ves a page overnadhe interface frombase station BS2.0. In response to
t he page nessage received over the air interface, nobile station IVIS
returns oveyichAhe airginterfacg,t@ base station @29, a pagi ng response
nmessage (MS-BS pagi ng responsg; mj%sage) As shown by event 6-4, base
station BS2,0 forwards the p response nessage (BS-RNC pagi ng response
nmessage) to radi o network cont r ol fer (RNC2) 22,. t5 Upon receipt of the
pagi ng res nessage of event 6-4, as event 6-5 the radi o network
controll er%@%&) 222 sends apagi hg response nessage (| nter-RNC pagi ng
response nessage) over Inter-RNC transport link 32 to the paging control
node, i.e.,..to radio.network.controller (RNC 1.)..221 . Upon receipt of the
pagi ng response nessage of event 6-5) the radio network controller (RNC 1)
2''" 1 functyi0Rs to nake the connection zo between the calling party from
the core network and nobile station M5, An exanpie format for the paging
response nessage sent on Inter-RNC transport link 32 fromradi o network
controller (RNC2) 222 to radio network controller (RNC 1 ) 22, as event 6-5
is showmn in Fig. 4B. The pagi ng response nessage of event 6-5 includes a
header 4B-1 wh| h identifies the node to which the pagi S ons nmessage
2s -is-desti ned e gxampl SGF Bignédwide 93%6%1?‘?‘61{0&8?&@(%%@ 1‘351%21@8 &t?’ﬁ Mdition,
t he pagi ng RNG pertas uikR 82084 @fﬁowmmtmﬁhmsmecpngmgmﬁm nfouebdglégmme t he

or gi nated, &y SRS PpuPeE et MR e e B AR B BB VAT cel | ar ea
for which tbhmophg\&nvxa’EABiﬁuledI‘ABhEadw ulcmln)nntfbethpaxgineg)frtmrpohlsdl aeg.sage of
event 6-5 lvﬂﬁlleli 1?? W ?ISTA.P?_{Eﬁl é‘o@re%@qn‘dm't%' glaPﬂa&S&R{ﬁ {ell'a?{]orﬁl@t' on 30

i ncluding t & &t at iron elnmg € slituation
of layeri nge@mdmlummﬁlm&wéémas valbeindicdlive ofsthe dumbetofrasipecMGlo Fig. 7,

the paging cB&‘é&?QB% e ﬁfg‘?ﬁgre o%-ol: héte; é?&ﬁﬁf‘co"i’ﬁrﬁﬂof@ﬁ%‘l‘_?l ﬂufzidzag%ghgt%ﬁ

speci fying the ea | ayer paraneter O1In Fig.

5, for @akéeléﬁmé\ilﬁﬁlqomr@&ed i tbppagisg epnirabnesise hiedhwiih colymact A Bldbs daient to

earlier numru@dn&yﬁmk%mqmnﬁr Wﬂ%be?oﬁRN@H?&h&%Qn fRlp aﬂﬁﬁ%ﬁé&' ly be the
case, however) the events occurring with respect to t é Cells_ controlled

by RNC 2zzne%fﬁ Vﬂ“ecfw%r@lstcsﬂbebf&? MGAdRe fiHa commRir JARLEN 1asludesselint bl 1 y
cont elrrpor ?rﬂmh érf)RN\CSF, toritoBiry déﬁ_glnﬂ_glslN)l\CARQ"hé eithc@omhrdfhmpemmy ICRNG;B.(?SNBC; o [> ,
exanpl e. the for i ription) the e, sWi tchi nt er :
need only &ol%cr e %g‘dﬂggg’e‘%ge%ﬁ% (%ﬁéo?(iﬁpt ‘gpgwelrogéflf’ﬁfﬁuﬁ S%ﬁegh is the
pagi ng sontwithlrefeomhee 0O TABREL2 doddég.i7n area. Preferably such pagl ng control
node RNC has cells within that |location area. The page is then sent to the
pagi ng control node% whi ch has the know edge (via pagi ng control node

pagi ng tabl e | GB}BBE I(showp dasailepn's énMCandiewhick & e Rastishlag ralltpsiaress t he

| ocation amﬁ@)ra@@% Fig) h"‘ﬁ'sﬁ&xl&’%@ﬁﬁde@?&% thhd deBRMY idFBMBarkRl i BlsWirfgikalyt hat

| ocation area. Thus, e pagi ng control RNC, which received the pagi ng
nmessage from nobile swltchl ng center (MSC) 22, distributes the page to ( 1
) all base stations under its control corresponding to cells in the

| ocation area and over Inter-RNC t5 transport link 32 to (2) all other RNCs
that have cells within the | ocation area. Each of the other RNCs know which
cells under their control are part of the location area (see e.g., MAP

Natl ve Cell Consti tuency Table 102). These ot her RNCs d| strl but e the pagl ng

o . I e T i T g, 1 o Ly Y o, .




- I,n general) for each nobile station M5 having a connection to thQ_R&Ka:éii?
access 25 network) there is an RNC which serves as a Serving RNC (S C 2002
The Serving RNC (SRNC) handl es the connection between the nobile station M
and the radio access network as well as the connection to the core network.
The SRNC stores the location of the nobile station M5, and in the case of a
packet-swi tched connection, particularly stores the routing area of the

nobil e station M5 30 The present invention also involves, for both the node
of Fig. 1 and Fig. 2, initiation of a SRNC noveover procedure in connection

with the paging. Three - 8 0 C T 2002 213 differing scenarios of SRNC
noveover procedure are illustrated with respect to Fig. 1A Fig. 1B? and
Fig. 1C respBeidedapyucheable for anyipsher mrdiced dgsms fprgehigh radines tyratkeesnepllgrol | ow

(e.g., occur (gmgggﬁmeg)as\d%igmggo@y&rﬁb§e,descri bed in Fig. 5 and Fig. 6.
In this regard) in the general manner of s Fig. 5 the paging control node
(e.g., a SRNC) sends the page request to all RNCs that have cells within
the routing area) Thastruatiragf tadeo awerkstoatrolbarsRY61Z 22, [.edths\RNGef BRNC t hat
initiated th : L Ll ARG Ik :32:, The
ot her RiGs. 1 RaReofnd DA Rl dbaipubotfe M PpAThECITATRRE s bBA i
descri bed 5i n 3Foriestiuenrawndrorfiguragon gfradinaetvtirk sonjratientRNG2bi2, 9RKiE. 3B
moveover il I ystdahftly dAdhR AMMRE tadlPnt OB BhirSller (RNEY) 22206 Fig S A 6
Serving RNC (SRNC) for the particular nobile station NS, Both radio
networ k cont rdtitheieagorngdanticobretezssige puEERsfEs GPIeYebthiel Jernd FRCH toro

f" str: Ibut e bfﬁmp&ﬂaa{eieqmnmgim@v%ms,ga@esadti@n@wbrmﬁf &?ﬁéra(lm 2001srmesRondi ng
ocells in the routi rea. ase s i Qns,.fur r sen

ressages on PRETRANIHY HeRbrmsRYCrpBRor e 2ot Fitie PriEe s oHel RAH 22 ve
cells. The nmabed sorsidideayagvy dnsuiatode pagianablf100s Ratter, ®NC Sonteianit 242
answering, a paging.response. ne LS, recelved at._an RNC. | n th hr ee
SRNG moveover CoshaaE R R0 WSk SRR RO vaabi i

pagi ng respoMamvé CothCGohetitneduyl Tabkt 1@2i on M5 is other than the SRNC (i.e.,
the RNC which initiated the paging distribution). In the first scenario of
SRNC noveover illustrated in Fig. | A radio network 20 controller (RNC 1)
22, initiates novésgErmpe MAB Nagivg Calh Crrgtitpencrijablefl(aé illgsieated \p TABRE 2

handl i ng of thbRof WUIeEd pAACINE SHaRDIetdTa ARIE b BetpdiiRsNBVRRINBG: Cadi o
access network as well

the connection to the core n . .That. is, the
Serving RRC S Bl (e G R Rpaes paoep NS B is yias,
serving as t fieurpigginogmeliotit aleas) paiei-ulaag MiEA e, NOADB MOW-Ky ad MEA-B. toat

anot her RNC (e. g~ . adi mork .contraoller 2s (RN 2 as, recei ved

t he paging rgégcﬁ%ﬂgé\’mzhﬁﬁgf‘ﬁlﬁﬁﬂlw 8%@?8%18% %%%%‘fﬂ)%%zs%%) IC8{%Wn&lof t he
SRNC noveoveTABUER); tedivmbee bivorilk irc tin tMOAIcontrIRNER)rad@ 2e{wak khentrdllean radi o
net wor k cont rel 81,4 RNC 2 drlni 3 i er Vi SRNC)
for the nobi Iag{lgt‘ L%TZ o }ulnﬁh ?éh%‘l%fégr%gﬁﬁéghsgﬁ ?galgsq}?f}%nﬁtc F?‘eéo\éagg%gg?rea(gggnse
message 2 baeeswonk cdrkleo(RYCIrit2e (fomiCcelnmn op IABUE Dk aBbibedayehin BRECE . e. |

Fad) 0 net ol MIOR LA (fith Co1bRNFIA A AT AR agdinod hdbABAMR I Lhongh

previ ously descri bed. 0 2 I'n the SRNC noveover scenari 0 of
Fig. IA) aft&Hoeration ispgvided iphaBhE 2auimardy ongder mrligribassa Miefri «5iailed) | er
(RNC t ) 22, Info@m@idn aalRYeicADY BRURE] (e Sible MBS 88/ d&hat rAulifeéll AreasSiivirzhi ng
center (MSQO Ig to the core net vvolr(k) asi |a$é§at%d by event |A-1. The SRNC
moveover reqG@8tCOREeiedy Beioggarrk cantoliehdiiGtles2hot h the identity of the
mobil e station M5) as well as the address of the RNC which will serve as
the new Serving RNC (SRNC) for the nobil jon M5 (e.g., radio network
controll ? (RNC2) 22.,), %AthLaéé

MAP NATIVE CELL CONSTITUENCY TABLE

MCA IDENTITY OF NUMBER OF LIST OF LAYER
NAME PAGING CELLS IN CELLS IN OF THIS
CONTROL THIS MCaA THIS MCA MCA

NODEFOR  CONTROLLED CONTROLLED



Upon receipt of the S RNC noveover request t nessage of event 1A-1, the
core network contacts the new Serving RNC (SRNC) [e.g., radio netweomgk cT
controller (RNC2) to 222] as event | A-2. In response to the contact op 2002
event LA-2, radio network controller (RNC2) 222 can send the pagi ng
response nessage fromnobile station M5 directly to the core network as
shown by event 1 A-3. The connection between the core network and the new
Serving RNC (SRNC) (i.e.) radio network controller (RNC2) 222 ) is thus
established. i~ In the foregoing first SRNC noveover scenario) it should be
understood that the SRNC noveover reque$d4 nessage sent fromradi o network
controller (RNCl) 22, to the cqre netwyrk can include, or be acconpanied
by, the paging resp&%{é M@ésag@YTWtRh\éc moBiYI B BN Con Vs (since the

pagi ng response nessage was received by radio network controller (RNC 1 )
22, over | MEA-RNC tranGpert link 33 as eveny, i(})c,n o In tthe second SRN C
noveover scenario, the RNC which received t@e i Ag..response nessage from
the nobile station M5, i.e., radio network controllér (RNC2) 222 sends the
pagi ng resp&@e message directly to the core network (i.e x to M5C 19) as
event 1B-1 #dut i nvol-vi ng the paging control--node (i.e. } radi o network
controller (RNC 1) 22 i). T-hus) in the second SRNC noveover scenari o.
event 6-5 Mi@Es-Wot occur. 2s Rather,. forwarding,9fCihe pagizng response
nmessage fromradi o network controll er (RNC2, 229 1@, & he core network
pronpts the core network to change to radio network controller (RNC2} 22,
as the SRNﬁ{élgr the nobile station. When the fornmer SRNC (i,.e., radio
network co i er (RNC-1 ) 22, times out after--sending thé pagl ng nessage
wi th no response), so that no further activity is conducted at radio
network controller 30 (RNC 1 ) 22, regarding the paging of nobile station
VS. ~0cCr zooz 23 In the thlrd SRNC noveover scenario (see Fig. 1 O
resenbl es the second scenario) with the RNC which received the paging
response nessagehd kapencohanmefisldbde 3 tsaaxplamensyidestirense i EigodgiFigy 7rsbeponse
message. di HRColy mhiict 1 SreGONRA10L WRCK-if imea k! A AL AR G L th

W t hout involving t pagi ng control node (i radi o networKk ?t rol | er

(RNC 1 ) 2yyadip ﬁet&@df eqngioLler (RNGRD 22ni g SR M A (raraily saricd 0t Fi g. 1 C
t he new;SRNQi¢ her®ork émbgemw@n&zc bihet p&tios Bi\QZ)A A24dinS Q0] Brad@dvi sory

nmessage to the pagin od SRNC, _radi 0. net wor k
control | er “EW\‘?@PE‘%)UO%QEL&%QB ”:;h e %ehg%m%lﬂté‘h“ﬁ%bé) erag‘toa[‘cef%?f IFenHMer
r esponded. (PAN'CDDE@hn&xhﬁmEMﬁ@%fﬁ@llhbﬁlﬁ@ezﬁ;c&nﬁhﬁ@&rﬁchRﬁﬁ‘d MmeedyLr have

been described | n the c nmod ich involves

| ocati on alslg A" mI o%lt%e %'aﬁ?fblgg‘é?%ﬁ%lmt% hﬁ%‘gmﬁﬁraé%a glé'(ééhv\g?'@s are

equal |y apptulmfdlaeeat‘dCﬁhB a.saemohayjerrmd&énl(awtulmtmll|amm‘izi@e’eKrmdtmmigceﬂaae). In the
second d e hs initiated by the RAN (as above descri bed

rel atlvgotgdeég‘n?rgg’giagof Fig. 2) rather than by the core network.

Moreover) in the second node of the invention, the paging response i s not

[) eturged Eo Ej 5tTrhs ﬁ@fo%eﬁ%x%@bktr@l&r'(I'@NCD?2E;3A‘~§§)CQﬁestéﬂ@h fﬂuntsaellrnpéiavnﬂi shoul d
e unders (6]

SRNC noveover ted r than

t hose desctdbe ‘5‘15189@\] arpRsMARIAHASH g? §§N§IWQEW FFaSB 1'cl Eksi%vef or

L eazlo_ns sudésigiion Lstpang:uardr@amppﬂatthmgu)e cagd of dwﬁﬂ@giwr_rg;mpm&/éll drr{c‘g_ﬁl‘ Biigt ¥ |
andling, .e.qg.) soft ndo macr o Slt tti .conmbi njn see
Ui ted o at Bt R o BRPEUE A B St S M s, pveciPiE SRl Hse' 1567
and entist | ©d-QDiThe imporyanda nfithie gy -hMiestmadon ftoms GoMAthdt Itteat, in the paomo
Tel econmun f The

pr esent mé%rg]%al‘igggﬁ% Pm &{;Ldnﬁvgga %%%H’egég%s%%gh& pah’ El%bgég'%g&%o cover nore
t han one RNentifigs(EdIE} withgesaent sy teumsuiticell dren @M@Cmétcmwdmeldesndfheknow t he
| nternal CoRldgithald LIVEE id:nluRA RS SAGLIRLKo LERAREY] 16, socal | on ar ea
or routing area, ere permtting strict functional division between
the core n@@%t%teér)?d [hfh@c?ééﬁ 35OHEE BYHICAR ere8 Y Ush thsr saere TP BT apptBepagi ng
di stribyti %bgé sza@&l %%&%ﬂvokd&v&fﬂﬁehﬁﬂ rﬂtﬁtx&ﬁ%?émlrﬂa%rb%gwt&h@l thy sshd hi n the
radi o acce % wor k thus is hidden fromthe'coré network. Moreover.
over | appi ni M3 |d8FFWé7&%b”§ﬁd routing areas (as described in Fig. 7) ;o0
are possible) with the such overl appi ng topol ogy bei ng hidden from and not
affecting the core network. Thus, overlapping nmulticell areas can be
introduced in the radio a ac ~ 200z 24 access network w thout
significantly affecting the core network. In this regard, for a GSM based
core network) this is particularly advantageous since only m nor

nodi fications are needed in the core network.



The foregoi ng has described a radi o access network having two ‘ﬁf'} _
each s RNC controlling nine base stations, and with a multicell areé’ 002
conprising twelve cells (six of which are controlled by radi o network
controller (RNC 1 ) 221 and six of which are controlled by radi o network
controller (RNC2) 222). It should be understood that the foregoing network
topology is nerely one exanple, and that other network topol ogies are
enconpassed by the present invention. In this regard, the paraneters of to
the foregoing are not critical. For exanple) the nunber of RNCs can vary,
as well as the nunber of base stations cphtrolled by each RNC. Furthernore)
the nunber of cells conmprising the nulticell area will vary for each

i npl enent ati on, &svigeldf UESFOtdgeirrgsttcmtéd bonndsfsteahibai twpenobibedtdtenefvithhe
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3 pagi ng control has been iI'nc Bn r ol

unit 242, |tme§#ﬁgemn@ed é@il%ﬁeéldquarMEApégmhgr hammuyicel gera MEG- Kgartdam e
100 can be MeratafetdeChGeUiRhE- OW}J th€ ndoBge ktBH&PMSOchhﬁ&xm%%aﬂe%%&aG@% m

connection with what is presently 30 considered to be the nbsf racti cal
and preferréﬁewéﬁpﬁﬂﬁ desptte P%SStbée dublpmssigameriptM$] Y%‘@Sl“ﬂ\%ﬁ €n is not
to be Ilmt@deﬂ@a}aeom@cl osed enbodi ment, but on the contrary) CJ !

r, . sy L.~ist~ i~ _c,~, ..
taSN |-~c~~|f J~~| "'~~~ . 0 C1 200 25 is intended to cover various
modi fi cat i ons an"&lt@qmlmlaqmctaﬁthang'enmmvwlmmlgumddcsﬂ arpaspeadheMEPiisi t and

scope of thg.anpg Wf%u?tlc@ll YPea O(}VICAﬁa?eeCTEe 2 Qs Md§l&%&%§e&§ A

radi o access net portion conmunicat 1 ons net radi o

access net wetkbhrariogmed hndhetnagimeiconzolnode e eablslof aarh RNEvnYRjved indh | e
station, thg,siadidf tRCEeRelNSledafekse ROSl MM &E4HRE i dhLontain the MCA layer

20  parameter. For this reason, both TABLE 1 (for radio network controller (RNC1) 22,)
and TABLE 2 (FOR radio network controller (RNC2) 22,) includes MCA layer

parameters. Also, the paging messages can include MCA layer parameters.

Insofar as multicell area layers are concerned, the mobile station MS must also
be made aware of which layer it is registered in or belongs to. Informing the mobile
25  station MS of multicell area layer can be accomplished in the locating updating and/or
routing area updating procedures. For example, the multicell area layer parameter can
be provided directly in a location registration response message or implicitly by
allowing the mobile station MS and network to select a specific multicell area (with its
corresponding multicell area layer parameter) which is published as the “registration
30 multicell area” broadcasted in system information in the cell where the mobile station

MS is registering.



plural base stations serving respective plural cells; plural contraol§ngde me
including a first control node for controlling a flrst group of thé plural
base stations and a second control "node for controlling a second group of
the plural base stations; wherein a nulticell area includes cells served by
at |east sonme of the first group of base stations and cells served by at

| east sone of the second group of base stations; a paging control node
included in the radio access network portion, the paging control node
storing information regarding the nulticell area, but the core network not
knowi ng how the nulticell area is definedl6whereby, when the nobile station
is to be paged in the nulticell area, the paging control node uses the

i nformation regar & eng schraripdftthemlticall aveaayesngaf the pregergnyassiongentiticihs e
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wherein the control node to which agi ng control node-sends a payl ng
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initiated by nal'renewroé threetaged mohddsmMMSmmhbllﬂmdformath smcé“ac dedl. Thisocati on
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wherein a page TAtion s

i nitiatedl%by okvisssiheeMEA layen pramasers & TABRE Wndk BABLERe page i ncl udes an
indication of the nulticell area for the nobile statlon 7. The appar at us
of claim1, wherein the first con%{%aé node is contr, , and

wherei n the pagi nén(‘?é?ﬁ‘i’lﬁl"fﬁcg’dﬁ St OPFAULQf hgg’?‘?g é‘b npgn fSH@%SémE? se
stations whi ohtkareg)ebmlmgield ah Bxdrisle bf odratipnaiip sacuhdwhode!is Sarsugted eliths in the
netvor k.t he FoRerco s 2 4F T B it Rteett g les foroBnf BRIPRGHE and
serving a nolpagieg stiaitionfor thedoqazdn area.c tbs bcaginvpdatipgof the first anpieioscurs):
plural b ape %I)xaéx'af?lgﬁe, E&(N\éérpgxercgfsepn%ﬁ%ﬂéeang ltﬂérrﬁJ)blfe%ltJtl%n when the mobile station

is idle, and under such circumstances works essentially the same for both circuit-

switched services and packet-switched services. The second mode of the invention is

applicable when the mobile station has a packet-switched connection, with the multicell

area being a routing area comprising plural cells. In the second mode, the radio access

20 network handles routing area updating and paging initiation for the routing area.

General events involved in both the first mode and the second mode are
generically illustrated in Fig. S and Fig. 6. Fig. 5 basically shows events performed by
radio network controller (RNC1) 22, (which functions as the paging control node in the
illustrated embodiment), while Fig. 6 basically shows events performed by radio

25 network controller (RNC2) 22,.

Fig. 5 shows, as event 5-1, the paging control node, particularly radio network
controller (RNC1) 224, receiving a paging message. In the mode of the invention
pertaiming to location areas, the paging message for the mobile station is initiated by the
core network, particularly mobile switching center (MSC) 19 in the manner shown by

3¢ event 3-1 in Fig. 1. Event 5-1 n Fig. 1 is thus reception of a CN-RAN paging message,
L.e., core network-radio access network paging message. On the other hand, in the

second mode of the invention pertaining to packet switched services, the page can be



plural control nodes including a first control node for controlling a_ 8|rst
group of the plural base stations and a second control node for cont rol9 |0|¢J 2002
a second group of the plural base stations, one of the plural control nodes
serving as a paging control node; wherein a nulticell area includes cells
served by at |east sone of the first group of base stations and cells

served by at |east sone of the second group of base stations; wherein the

pagi ng control node stores information regarding the nmulticell area

wher eby, when the nobile station is paged in the nulticell area, the paging
control node sends a pagi ng nessage to arddther of the control nodes which
controls base stations serving cells in the multicell area; wherein the

anot her cont Foliatebpiea skigactyo Helleres 8 atpdia Penerk oatrpBer{RNER SR g6 t i ons

of plural nukidvaehy evahess; in¥igrei n each of the plural nulticell areas is
assigned a |ayer paraneter, and wherein the | ayer parameter is transmtted

with the paging nessage to the cells controlled by the another control
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b tat |
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to a pac sw t ched service n a aeo
nobi | e st at i ®feviest I-hiit jeat @cracby nefyeork a@rn@llarz:@é\é%i)n@umghkpaaﬂammgépﬁ t he

nul ticell arg@gnt § 13néQeksiaAGndnBAer okthe Muliidéll eA G RARh MBI slatlBAMS Qs of a
t el econmuni cations petwork, the radio access network being connecting to a

core net wor k/2388c% ving a nobile station, the radi o access network portion
conprising: plural base stations serving respective plural cells; a first

radi o network Corﬁ o(?ll a&ﬂ%fh@ev ALy P£41+J]91e afn% fa$ kvt 9”??1]9]‘ a&llﬂg c&lxtﬁflal base
stations; a secon netvvor con node~for contr & second
group of 2@ hengsledr.al radlo network controller (RNC1) 22,) checks its paging table 100 to
determine to which cells controlled by the paging control node a paging message should
be issued. In the example under discussion, the paging control node checks TABLE 1
to determine which cells controiled by radio network controller (RNC1) 22, are to be
paged. From TABLE 1 the radio network controller (RNC1) 22, obtains the identity of
25 such cells, using the multicell area identifier (MCA-A) to locate the proper row of
TABLE 1. The identity of the cells to which a paging message is to be sent is gleaned
from the third column of TABLE 1. As event 3-3, the paging control node sends the
paging message to the base stations for the cells belonging to the mulucell area which

are controlled by the paging control node.

30 As event 5-4, the paging control node also determines whether the multicell area
identified by the paging message of event 3-1 includes cells which are controlled by
RNCs other than the paging control node. Such is the case for the example of Fig. 1,



base stations; wherein a nulticell area includes cells served by_gt A.east
sone of the first group of base stations and cells served by at | agtC sabig
of the second group of base stations; wherein, to page the nobile station
in the nulticell area, the first radio network control node uses
I nformation regarding definition of the nulticell area to issue a paging
nmessage ( 1 ) to those base stations in the first group belonging to the
multicell area and (2) to the second radio network control node; the
informati on regarding the definition of the nulticell area being stored at
the first radio network control node but,pot known to the core network. 12.
The network of claim11l, wherein the fi rL radi o network control node and
the second reaehgadiehu@oki &ole! (RNEE B, @ommefs&%naxr&@ dfObRY G bAgLR
network control node |ink, and erein fheCpagl ng mesSage 1s sent fromthe
first radio retthicrgh Contcpmprising nyylticell 050 CP9Anode to the second radio
network control node over the inter-radio network control node |ink. 13.
The network of claipm11,. ' age_of. bile station is dnitiated
by the core netw!)r eeg%s'& 1&&%’%}%%@%@%&&{?&6 %qra‘ﬁg‘?léaé tespaging e PES PTLY el
conpri si ng @uintludestdlls which arglenr@teddyiRNEs ether tharl the pagieg epmira npdgjeheof t he
nobi | e statipp;.l c LK L Sy f9na apbil e
SWi t chi ngsacgégggéog%ﬂmv?ﬁgﬁéei"%&tﬁﬁgg_pa elg?rﬁ{:bﬁ‘lﬁdgzswgin) "l“rll?jlg%g? ?éc?% of the
nul ticel | areessgggontIper-RpK: F@WPM%%Z ta sich sthes &NEszas €¥e Snet wor k- por ti on
of a tel econmuni cations network, the radio access network being connecting
to a core network and ser.ving_.a bil.e station, the radiq access.ne rk
portion conpri si E;a:ex?)rpalteg?mbagg%r tg%)a@gl%@egség%eﬂboq ﬁ"é?fgg[#&\;@"fﬁq{i? Il's; a
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10 destined, e.g., radio network controller (RNC2) 22,. In addition, the paging message of

event 5-6 specifies (as field 4A-2) the identity of paging control node from which the
paging message originated, as well (as field 4A-3) an identification of the multicell area
for which the page is issued. In addition, the paging message of event 5-6 includes
typical paging information (indicated by field 4A-4) including the identity of the mobile
15  station MS being paged. In the situation of layering of multicell areas as above
discussed with respect to Fig. 7, the paging message of Fig. 4A can also include a field
4A-35 specifying the multicell area layer parameter (as assigned, e.g., by the paging

control node).

Event 5-5 shows the paging control node awaiting a paging response. The

20 paging response may come from one of the cells controlled by radio network controller
(RNC1) 22, in response to the paging message(s) sent at event 5-3. Alternatively, as
described in more detail in connection with Fig. 6, the paging control node may receive
the paging response over Inter-RNC transport link 32 from another RNC, e.g., radio
network controller (RNC2) 22,, in response to the paging message sent as event 5-6. It
25  should be understood that reception of a paging response can occur at any time after

event 5-3, and that a time out period is preferably established within which a paging

response message must be received.

Fig. 6 shows events performed by the other RNC, e.g., the radio network
controller (RNC?2) 22, upon receipt of the paging message of event 5-6 of Fig. 5. The
30  paging message of event 5-6, also known as the Inter-RNC paging message, is received

over Inter-RNC transport link 32. Upon receiving the paging message of event 5-6 over



base stations; wherein a multicell area includes cells served by aLflqﬂngmR
sone of the first group of base stations and cells served by at |east sone

of the second group of base stations; wherein, to page the nobile station
in the nulticell area, the first radio network control node issues a paging
nmessage ( 1 ) to those base stations in the first group belonging to the
multicell area and (2) to the second radio network control node; wherein

t he second radi o network control node maintains a list of cells controlled
t hereby and which are included in the multicell area, and wherein the
second radlo netmork control node sends h paglng nmessage to the cells on
the list. ortion a teleconnunlcatlons
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page the nobiifcehitaddd 8% RNCIESpaBihS he@abe.area, the first radio network
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first group belonging to the nulticell area and (2) to the second radio
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P ?rxegsra%e (BS- R\IC paging response message) to radio network controller (RNC2) 22,.
15 Upon receipt of the paging response message of event 6-4, as event 6-5 the radio
network controller (RNC2) 22, sends a paging response message (Inter-RNC paging
response message) over Inter-RNC transport link 32 to the paging control node, i.e., to
radio network controller (RNC1) 22,. Upon receipt of the paging response message of
event 6-3, the radio network controller (RNC1) 22, functions to make the connection

20 between the calling party from the core network and mobile station MS.

An example format for the paging response message sent on Inter-RNC transport

link 32 from radio network controller (RNC?2) 22, to radio network controller (RNC1)
22, as event 6-5 is shown in Fig. 4B. The paging response message of event 6-3
includes a header 4B-1 which identifies the node to which the paging response message

25 -is-destined, e.g., radio network controller (RNC1) 22,. In addition, the paging response
message of event 6-3 specifies (as field 4B-2) the identity of paging control node from
which the paging response message originated, as well (as field 4B-3) an identification
of the multicell area for which the page was issued. In addition, the paging response
message of event 6-3 includes (as field 4B-4) typical paging response information

30 including the identity of the mobile station being page. In the situation of layering of
mulucell areas as above discussed with respect to Fig. 7, the paging response message

of Fig. 4B can also include a field 4B-3 specifying the multicell area layer parameter.



a first radio network control node for controlling a first group of tge
plural base stations; a second radio network control node for contrdl i&@TeQmE
second group of the plural base stations; wherein a nmulticell area includes
cells served by at |east sone of the first group of base stations and cells
served by at |east sone of the second group of base stations; wherein, to
page the nobile station in the nulticell area, the first radi o network
control node issues a paging nessage ( 1 ) to those base stations in the
first group belonging to the nulticell area and (2) to the second radio
network control node; wherein the nobil e2gtation subscribes to a packet
switched service, wherein a page of the nobile station is initiated by the
radi o access net VoFle. Safod sakleef einrplickiy, events iSefehds baemshaven ta acowrtsubgpqaerea. 18.
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stations; for that location area. Preferably such paging control node RNC has cells within that

location area. The page is then sent to the paging control node, which has the

10 knowledge (via paging control node paging table 100) of (1) which cells under its
control are part of the location area, and (2) which other RNCs (if any) have cells within
that location area. Thus, the paging control RNC, which received the paging message
from mobile switching center (MSC) 22, distributes the page to (1) all base stations
under its control corresponding to cells in the location area, and over Inter-RNC

15  transport link 32 to (2) all other RNCs that h-ave cells within the location area. Each of
the other RNCs know which cells under their control are part of the location area (see
e.g., MAP Native Cell Constituency Table 102). These other RNCs distribute the

paging message to cells which they control which are part of the location area.

In context of a packet switched connection, a page can be initiated by an RNC,
20  e.g., as shown by radio network controller (RNC1) 22, and event 5-1” in Fig. 2. In this
second mode of the invention, the multicell area can be a routing area. In other
respects, events of the second mode in Fig. 2 are essentially the same as above

described with respect to the first mode and Fig. 1.

—— In general, for each mobile station MS having a connection to the radio access
25  network, there is an RNC which serves as a Serving RNC (SRNC). The Serving RNC
(SRNC) handles the connection between the mobile station MS and the radio access
network as well as the connection to the core network. The SRNC stores the location of
the mobile station MS, and in the case of a packet-switched connection, particularly

stores the routing area of the mobile station MS

30 The present invention also involves, for both the mode of Fig. 1 and Fig. 2,

initiation of a SRNC moveover procedure in connection with the paging. Three



wherein, to page the nobile station in the nulticell area, the first &b 2002
network control node issues a paging ness age ( 1 ) to those base stations
inthe first group belonging to the nulticell area and (2) to the second
radi o network control node; wherein when a pagi hg response nessage
responsive to the paging nessage is received fromthe second radi o network
control node, the first radio network control node issues a noveover
request message to the core network for changi ng control of the connection
with the nobile station fromthe first radio network control node to the
second radi o network control node. 20. TBé network of claim 19, wherein
after the core network changes control of the connection with the nobile
Station fronfifiREng feBRriosah KRG MRS PRVeE BRRCedbie arsdHusTatacheict espend to Bigi bA,
net wor k contppllgqgﬁgq&hqjggﬁgﬁgeyadlo network control node sends the
pagi ng response nessage to the core network. 21. A nethod of operating a
t el ecommuni cati ons network which conprises a radi o access network being
connected to a cdiaeh nftheotrke sdeharissad iS(RI\Ia(bmseow&efonmmk(eigaoddadi NGsqyubidl) base
stations sery, & a [ odes i ncl udi ng
41'1?)9% % & c&tsér‘k'lfedmx F[oak afi§ Hos 620 th@ r’égﬁjd I?IQF% éf?nelrur TNEL r}c

a first contr for controlTing a“flrs@q?
stations andfig %éh%mlquﬁél ﬂcﬁj@de"f 6SROAIse Sllhﬁgaﬁ T§leﬁ§ht!> gt BNP's dfatt he

plural base lﬁvewmsmm?e ﬁﬁ&ﬁw&emmm& ba%itaﬁnego&Wdt Bﬁtgé krifcea to

include cells served by at | east some of ‘the first grou e stations

and cel | s sefgidpitigipd e P%ﬁst’r he page wHizehge %@é’oﬂﬁcg?@tﬁb"fégﬂbagem% atEons s
0 ¢ r 2002 3RNCHeehidistlibit®MHefabe RAHE AR mnlu&f ﬁﬁﬁfﬁ& H@é%nb@&ﬁféiinﬂ@ctﬁ'ﬁf' nition

of the nulticell. area to jssue a_ pa to those base
stations in ‘E’Wéh& Ps?n @Fé@'ﬁe %P%%&W éecﬁ‘iﬁ}' tl}“é"é?th'éF‘é’Q NgRY¥PTE2) to the
second cont rentroReagRNALG 20 nfs Qﬂimrv HP&Q@S’RN@DEOE h& phetfidulirtth6b11eQtation VS,

mul ticell area,bej. stared a (? nt,r ol ge but nk@ to the
core netvvork§ Ot $ad %ﬁ%‘ fgEro ?r lan rﬂfi’toH“éw rﬁBPF%’nl‘?{S gﬁgihg at

t he second obsttibak bmdmmnlpagmcqxiesmbd ® atldnke ghii@d cotrespeingdingd ceits iakhear e
included in Jopr‘r‘no”%‘l:zl' ébéasé‘ét% onsi AR ThiAd ddhthd HEssRAY AInEBRARE Ehanh QP t e

second contro ase’s i‘ons . .
over the air interface to the respective cells. The mobile station MS answers in one of

5 thecells. Upon answering, a paging response message 1s received at an RNC.

—

In the three SRNC moveover scenarios, it is assumed that the RNC which
receives the paging response from the mobile station MS is other than the SRNC (i.e.,
the RNC which initiated the paging distribution).

In the first scenario of SRNC moveover illustrated in Fig. 1A, radio network

20 controller (RNC1) 22, initiates moveover of the Serving RNC (SRNC) functionality
(e.g., handling of the connection between the mobile station MS and the radio access
network as well as the connection to the core network). That is, the Serving RNC
(SRNC), e.g., radio network controller (RNC1) 22, (also serving as the paging control
node) has-determined from event 6-3 that another RNC (e.g., radio network controller

25 (RNC2) 22, ) has received the paging response message from mobile station MS. Upon
completion of the SRNC moveover, that radio network controller (RNC2) 22; [rather
than radio network controller (RNC1) 22,] is considered as the Serving RNC (SRNC)
for the mobile station MS. In the scenario of Fig. 1A, the paging response message is
be sent back over Inter-RNC transport link 32 to the SRNC (i.e., radio network

30  controller (RNC1) 22,) as event 6-5 1 the manner previously described.



serving the cells on the list. 23. The nethod of claim21, wherein theg QCT 2002
first control node and the second control node are connected by an
inter-control node link, and whereih the paging nmessage is sent fromthe
first control node to the second control node over the inter control node
link. 24. The nethod of claim 21, further conprising initiating a page of
the nobile station by the core network, and wherein the nulticell area is a
| ocation area conprising plural cells. 25. A nmethod of operating a

t el econmuni cati ons network which conprises a radi o access network being
connected to a core network, the radio @cess network including plural base
stations servinq respective plural cells and plural control nodes including
a first control Mﬁfeéﬁﬁg REOYFISEengoRf Fig 34, ¢fisgpensio-1 ke pagingsontelse

stations angod (SREPAGwBANObIGRNCE1972206Q8kds GhISRNC a&e&&e%g&a%ﬂ et he
pl ural base stations; conpri'sing: receiving a paging reduest

t he met hod
nessage at YiRIROpEG switphing penter (MRC)CIF e s corprrawarks ag indicasd e verintA-d1  node
serves as arRASRNG fH&RbV& refiRdemedsadd 6t dvati 10 - A afictesRE\BE kdentiREoAg1 NY
request mnessa £ referrgn%;tq a élf@% nu%b%ﬁggé %é%?,,ihe first nulticel
area incl ud‘i“ﬂ@f Hatan Mg, Gatelh3s e afigsso which wilkserys $upe B§W base
st ations angkrciakRNG€SRNG) by tiad mbidesdtarim¥S ¢4, g arslecond otk cimproldér (RAEED)
stations; ,,,8 0 Ci 2002 33 using the paging control node to send a

pagi ng nessad% to at least the other of the first control node and the
second control node which does not serve as the paging control node;

storing at the gRohiedeiftof trel SRNBintdvebite r@si: MebsSARIF eled?QAC] RNEFea Pagi ng
nmessage a |i st (ﬁf cells control]ed thegﬁg&%&nd V\/HI ch are included._in the
first multiRavprkgopRctsthrnevpaervig BReé S TRARNCHRK FGnERHRT (BN Gy de
sends the PEY] NoEVERSHRQE I FaPortetd theGoh@ctall el @RI -Dahdib @BEvdk cotEIR)
mul ticell am,) including the first nulticell, area; asshgn\&g to each of

) Bt

the pl ural p Fanyead thepagmedpsngnsethessage from mabjlg f@ #irgo¥ Dagi ng
message fr ode tére nesvirk @b shuedebyt @venhi £43. tThe comgnion bawtéEmihe ROfneHents t he

Cranom 141 ok Sa RSO RN, it “Fa P s Bl BN v s

st ati ons sesstabhsghetihe cells on the list. 26. A nmethod of operating a
t el econmuni cati ons network which conprises a

15 In the foregoing first SRNC moveover scenario, it should be understood that the
SRINC moveover request message sent from radio network controller (RNC1) 22, to the
core network can include, or be accompanied by, the paging response message from the
mobile station MS (since the paging response message was received by radio network
controiler (RNC1) 22, over Inter-RNC transport link 32 as event 5-6).

20 In the second SRNC moveover scenario, the RNC which received the paging
response message from the mobile station MS, i.e., radio network controller (RNC2)
22,, sends the paging response message directly to the core network (i.e., to MSC 19) as
event 1B-1 without involving the paging control node (i.e., radio network controller
(RNC1) 22)). Fhus, in the second SRNC moveover scenario. event 6-5 does not occur.

25 Rather, forwarding of the paging response message from radio network controller
(RNC2) 22, to the core network prompts the core network to change to radio network
controller (RNC?2) 22, as the SRNC for the mobile station. When the former SRNC
(i.e., radio network controller (RNC1) 22, times out after sending the paging message
with no response), so that no further activity 1s conducted at radio network controller

30 (RNCI) 22, regarding the paging of mobile station MS.



radi o access network being connected to a core network, the radio ’a‘BCE%iT 002
network including plural base stations serving respective plural cells 5
plural control nodes including a first control node for controlling a flrst
group of the plural base stations and a second control node for controlling
a second group of the plural base stations; the nmethod conprising:

recei ving a pagi ng request nessage at a paging control node of the radio
access network, the paging request nessage referring to a nulticell area,
the nulticell area including cells served by at |east some of a first group
of base stations and cells served by at 4xast sone of a second group of
base stations; using the paging control node to send a pagi ng nessage to at
| east one of theln thedmtd SRNGanwzovdriscénadolidee tig 10asBemblt itnecary vi ng cel | s
in the nultig WARE t Ué%ibt* r acket

swi t ched ser v%lgléoa‘gﬁgm\%her el%,rlil%al:l Jg% é? e Eé)({}lég&tggst gé ﬁ%%sgh ObH%\t ed by
the radio actdes Miiending mwm%?mﬂﬁﬁ mhwsagadirdcd e tharcere neswearkr(oeit fong ar ea.
27. The met hgsc eb) &I@hm@m mgﬁﬁhoow Lﬁ@%a%u{x%%mdéﬁ%ﬁe Nk JHRAYROW t he

multicell area is defined A hod erating a

t el ecommini C8EFIE (RNEW+0)- V\)r’\‘l@H“’@&n‘ﬁr‘h%@gdémwv%@éé@“ﬁ’é‘? ig- Hei ng

c?n ?ect ed t GheIneWOSRNUSL. %‘Dfaalo ﬁéﬂ@oﬂk&.@h[@?l@&‘%kﬂ€7 Eizwlé)édﬁs 'a?@ﬁ%lbi%rﬁgnd@kd&éa: 3ase
stations serving respective ells ura ntro i ncl udi ng
ot conts B bGE Crutol 86T g e grmer e, rgshaeﬁwzﬂr R T
stations and2p isfeaning tigorHe @bbikadaionVS dantesgnkdedlg a second group of the
plural base stations; the method conprising: receiving a paging request

nessage at a pagi ng control node of the radio access network, the paging
request nessage AbfteughitryforegoingribreeiseasiaiioneleaRNE moveoyarihews beeardsscribad| udi ng

cell's seioVedniin tfe RN o AERR Incle (hish iEADIRLSIASRY P AEAEBeaNd cel | s
served by at I'east sone of a secon grou ase stations; usi

n
pagi ng cont MBferHperbthaihe Bree scepatns g wgghwl{cgblgfo the geqong maodsi( Wg‘H%‘ contr ol
nodes whi ch gt Auwiinbafka). Sindhé Q26n@ Blodé, e SaiddSis intidBEbItH RARI (ks ar ea;

initiating t I ng,request nessag t networ k, and i ncl udi ng
in the pagi ﬂBOVFé% dFFggévz?d%eé‘ﬁ“Sah th G “g‘ferﬁﬁg% & FUBPEEa for the
mobi | e st at iMdteovB.in Aqemeédmdn@cfe aijiled abémignAht phEin ra3pdrise ad harstutirtiver k

whi ch corrprl ses a radio ac %ldﬁ\o k bei i,ng connect ed to a core network,

the radi’d adFeOl HEPORGR 17 I3 9% ase stations serving respective

plural cells and plural control nodes including a first control node for

controlling a f'I{t§ﬁou§H %&istédaqhmsmé nmé@veﬁrsﬁmeomn@wa fBr $eR6RtbEant rol

node for control a second group o g@){ ural base stations; the method
conpri si ng: th%é@%ﬂh‘&“ﬁe%wvﬁg plejEPt e ﬁg HaveV CMBY B Hlj“%?%‘ﬁqué?asﬂ‘&de of
the radi o age@ss rm;nw,gég upﬁﬁ@ngoééll n@atxﬁqm@aﬁlvms:témﬂdltr%f Qﬁ’ﬂs’lﬁt Haddéver

mul ticell area, the multicell area cl cells served | east sone
of a first GPARRH¥FSiHLElNNMEG @ ers&gs‘é%‘% %ie‘Hy‘\Pﬁ Fté‘gfngsorre of a
second @ooups8ORo,bESHled Nalve@ber; 26,399 DarddetipediDigesioynHaallimpNeveoves éird a
pagi ng nesS%?\AE\qdc%llcl"lee?esc%m%]u%lc%{lo}lsh which is incorporated herein by reference].

The present invention allows for location areas and routing areas to cover more
than one RNC. Moreover, advantageously, the core network need not know the internal
configuration of theradio access network respecting location area or routing area,

25  thereby permitting strict functional division between the core network and the radio
access network. In other words, the paging distribution of the present invention i3
accomplished totally within the radio access network, and thus is hidden from the core

network.

Moreover. overlapping location areas and routing areas (as described in Fig. 7)
30  are possible, with the such overlapping topology being hidden from and not affecting

the core network. Thus, overlapping multicell areas can be introduced in the radio



control nodes which controls base stations serving cells in the nultjcell
area; returning a paging response nessage fromthe at |east one of'T&eOC! 2002
control nodes to the paging control node; when the paging response nessage
is received, issuing fromthe paging control node a noveover request
nmessage to the core network for changing control of the connection with the
nobi |l e station fromthe pagi ng control node to the one of the at |east one
of the control nodes to which the nobile station responded. -80CT
2002 35 30. The nethod of claim?29, wherein after the core network changes
control of the connection wth the nobilzgstation, the one of the at |east
one of the control nodes to which the nobile station responded sends the
pagi ng r espawesess newodgwithouttstenifecanty afieanng khe @te netwosk. hindhisfregapdfatd ng a
t el ecommuni C@woaﬁem&trmc&o%'uﬁbis 26 %uPad@ibs BRGCSHy AhdIOT K Del ng
connected to a core network radi o cess tmor i net |ng plural base
stations sermd@cm@gbwmewdpn d?eaHOYQ:@quQI’kand plural control nodes including
a first control node for controlllng a first group of the plural base
stations and a s d control e.faor,.control a secon oup_ of the

o1 & bae st at FERETeRE bR ERIOER arkiS BB B TEE RIS SHirt ng
connecti on ﬂ@ﬁ@/emalmg nige baseestanonk aadwith amoudiite! statoroprisng) g dells a

acket swt [ r inh equest
P “(Bﬁ%f%{)c}ﬂlag& iz Sa;sggﬁﬂo ﬁé%@Bﬂd onRGHer (P?ﬁilé g?r?d sﬁf’a‘gmglh 9

message for 't &9 contr e radi o access
net wor k, t hérgpeapiraded eyradi n%@ﬁ%@@“ﬁ‘éﬁfréR Cay230 & shouldibeandersioed that he

mul ti ceI | ar, ah@g@ t group of
base stati or%@éi %’h%%cmegg %rggéylog %ﬁg%lgég?éxs %P&g{ﬁggfgl%% thPf)kﬁp of base
stations; u§@ﬁ9é0&1%@f®9@0ﬁg>a&5@ﬁtbb’c§ﬂle prewat insensiond 1m thintrearg, Mepsegeiers oht

| east ong Ofthd REHRRHOhoPHES!. %k@thn?ﬁ?é‘tcﬁé)xhﬁn&%?Rmtdaﬁ%yS% wemgs cel |'s
in the nulticell —aréa; and .upon receiVving a.paging response messg(g;e from

the nobile $heRYRRREy th?SFls&PP%wé‘frop%b‘b%h Q:oﬁ AEel Enepumbstielself o nove
handl i ng of cbﬁn@nﬁﬁmﬂ&%ﬁlﬁﬂelbﬁby\@ﬂmvweomemlmim&maﬁtku@mds &el@bidee station to

anot her control. node d of.claim3 rein aft t he core
etwor k movasRgafith o A celnRERE PO AR BSD:  SRLierEl 5 he

cont rol nodeecoguizgd thana mn@ctlhereamye:etsemad semdse thhe tpa GING, rnexslmolmszme
nmessage }.0 twWork. h ] Ss

net wor k }psorttl?e %I"anﬁgll %998 m e\ ?o‘t?\’s&neﬁlro}?%?ﬁﬁdl)g” |o£g8§]§§%8%etv\ork
bei ng conneckimpjet wilbsendithe pagtngandassagwd)fseamﬁrﬁgtoasunfmmhbeRéKatasemll the radio
access network portion conprising plural base stations serving respective
plural cells and a radio network control node for controllin (9 t. he pl yral
base stations, tRdbaHtusEed eRBPIEIAY heRagingicayrolfofs %ags3etted ©PetIE Ol ur al
cell's, a fi nstRNG tpaf@lulariyredo aBEvdk SQRMINEr (rRNEI)lel Tag parson skillédrinGhe-T 2002

w th che 11 Pauol bk REEL RS LS Gl e Rl b8l AT oREeEccona

mul ticeldo ayews ncmeRINCrrg)dér Bon dxhampica diepapiat womtkol nodt maly baadpedalzadinndg
message Wt 2SR&GL t [N es

i ncl udi ng b(t)ll hﬁ asggn% |1L' P Q% ?gérjls wgdl{)g?cl%gesﬂewé}ka F{&gt?gr?g% r&%‘%rﬂg&

appropri at e npdr mgheernpsrvemal BN&Si on. 34. A radi o access network portion of a
t el econmuni cati ons network, the radio access network being connecting to a

core network and serving a nobile statjon, the radio access netwo[k portion
conpri si ng: It should also be understood that the configuration of radio network controller

(RNC1) 22, as shownin-Fig. 3 is but one illustrative example, and that other

25 configurations can be utilized consistently with the present invention. Moreover,
whereas in Fig. 3 paging control node paging table 100 has been included in RNC
control unit 242, it should be appreciated that paging control node paging table 100 can

be situated elsewhere.

While the invention has been described 1n connection with what is presently
30 considered to be the most practical and preferred embodiment, it is to be understood
that the invention is not to be limited to the disclosed embodiment, but on the contrary,



plural -base statd.ons serving, respectiye plural,cells. a first radio network
control node for controlling a first %r oupu‘&(ﬁ.l t‘%é"‘b u?‘émg%’é%fﬁﬁfkf’ﬁngcTazngz
second radi o network control node for controlling a second group of the
plural base stations; wherein a first nmulticell area includes cells served
by at |east sone of the first group of base stations and cells served by at
| east sone of the second group of base stations; wherein a second nulticell
area includes cells served by the second group of base stations; wherein,
to page the nobile station in the nmulticell area, the first radi o network
control node issues a pagi ng nessage in@suding a tenporary nobile station
identifier (TMSI] ( 1) to those base stations in the first group bel ongi ng
to the nult isdetehdegirte@owrdafid)s modifibasione emheluivalérsd arrangemdntscinpludes wilbide; and
wherein, th i t Aiho! node assigns to each of the

pl ural mul tl&gﬁﬁﬂgﬁ%@ﬂg%%%ﬁp@éé{af&gr ea | ayer paraneter, and wherein the
multicell area |ayer paraneter is transmtted with the paging nessage to
the cells on the list. .ASY. A{% AYY. As. AH As!y2. A A

R A 9. A AY. A A AyS. AlR A3. Al (. AR AY2. AL. AL. Af 3y. Al . A& AY4. AY9. A" . AA . A AY.
AU ,. A . Al .A A3 A?@Z[*k4 D E

% (46Rv6} xsni d_Z] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca]calca]calcalcalcalc
aJcalcalca]calcalcaljcalcRalc aJca]c

aljcaJcRal ' 9% "1 $&%" """ (()t*4--{..~1113344799K: } xsnhc”Y] ca] ca] ca] ca] c”a] ca] ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca]ca]ca]ca]ca
Jc*ral KM P: [:\::>E?@\BBBC CCCuDEE

FFGH H Kkl yl {11 KLNJQ{ vgkfa\ W ca] ca] ca] ca] c™a] ca]c

aJ ca] ca] ca]ca] ca] ca]ca] ca]ca]ca] ca]ca]ca]calc"a]lc*a]calc”a]lca]ca]lca]ca]ca]c
aUc ajJc

alJQ § SnSDUVX] *] -1{] _XbbAcNcYcc#df ddddddhi i ii +j #nGmg} xsni d_Z] c] ca] ca] ca] ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] c*a] ca] ca] ca] ca] ca]ca] ca]ca]ca]c
aJcal ca] calcal qqqqqr/rAr\rrrrrrCuYuuuuxxxxxp}}yd| wnmhc”Y] ] ca] ca] ca] ca] ca] c*
a] ca] ca] ca] ca] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
c*al ca] ca! df bp{ W 8;

]}xsnid_Z]]]ca] ca]ca] ca] ca]ca] ca]ca]ca]ca]ca]ca]ca]ca]ca]c*a]ca]ca]ca]calca
]ca] ca]c*a] ca] ca] ca] ca] ca] ca]c(a]ca]ca! %@ CnX\ Zgj : *G W} xrmgb\Wec aUc a]c
aUc ajc aUc ajJc

aJ ca] ca] ca]ca]ca]ca]ca]lc*a]ca]ca]ca]ca]ca]ca]c, alca]cal]ca]ca]ca]ca]ca]ca]ca
] ca] ca! Ydg”"6KROUeHBS| wr mhc”Y] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
caj] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] c”a] ca] ca] ca] ca] cal 0~DIJO7AN ' *6hoy} xsni
d_Z]]]ca]ca] ca]ca]ca] ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]calca]ca]calca]cal
ca] ca] ca] ca] ca] ca] ca] ca] ca] ca!, n1@556G }xsni d_Z]]]ca] ca] ca] ca] ca] ca] ca] ca]
cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal
& 7C>S
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[}xsnid_Z]]]ca]ca] ca]ca]ca]ca]ca]ca]ca]ca]c,a]ca]ca]ca]ca]ca]ca]cal]calJcalca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca! v*. 7/ @-I nL
}xsnid_Z]]]ca]ca] ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]calca]ca]calcalcalcalc
aJca] ca] ca] ca] ca] calcalcalcalcalca!l Al!"I#/ $}$$YBWE &&&' , {- U/ d/ g/
00511<2F222X335} xsni }xsnid_Z]]]ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] gg] ca] ca] ca] ca@Z[ f G@&10%}| & () -
10%4| & () - GLO%| & () - sf
10%] & () - 2@ 19PAIART(S CTONIMBED 1§ * kz[ <3%40%| & () - #10%| & () -s! F
10%4| & ()-1"110% -~ -& O- ™h TTI0%T, | & ()- ''10%& ()- kF1 2 3 zXJ< 10,,
10,,!°/"10%,& ()- ' /" 10%‘)| O|& ()- '/"10%4| 4| & ()- !3+

10%| 4| & () - @fl

O%J'Ja%lo access ne[:)twork portion of a telecommunications network, the radio
access network being connecting t~ a core network and serving a mobile station, the
radio access network portion comprising:

plural base stations serving respective plural cells;

plural control nodes including a first control node for controlling a first group of
the plural base stations and a second control node for controlling a second group of the
plural base stations;

wherein a multicell area includes cells served by at least some of the first group
of base stations and cells served by at least some of the second group of base stations;

a paging control node included in the radio access network portion, the paging
control node storing information regarding the multicell area, but the core network not
knowing how the multicell area is defined, whereby, when the mobile station is to be
paged in the multicell area, the paging control node uses the information regarding the
multicell area to send a paging message to base stations serving cells in the multicell

arca.

2. The network of claim 1, wherein the control node to which the paging control
node sends a paging message stores a list of cells controlled thereby and which are

included in the multicell area.

3. The network of claim 1, wherein the paging control node is one of the control

nodes.

4. The network of claim 1, wherein the first control node and the second control
node are connected by an inter-control node link, and wherein the paging message is
sent from the first control node to the second control node over the inter-control node
link.

5. The network of claim 1, wherein a page of the mobile station is initiated by
the core network and wherein the multicell area is a location area comprising plural

cells.
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6. The network of claim 1, wherein a page of the mobile station is from the core

network and is initiated by a mobile switching center, and wherein the page includes an

indication of the multicell area for the mobile station.

7. The apparatus of claim 1, wherein the first control node is the paging control
node, and wherein the paging control node sends the paging message to those base

stations which are included in the first group and which serve cells in the multicell area.

8. A radio access network portion of a telecommunications network, the radio
access network being connecting to a core network and serving a mobile station, the
radio access network portion comprising:

plural base stations serving respective plural cells;

plural control nodes including a first control node for controlling a first group of
the plural base stations and a second control node for controlling a second group of the
plural base stations, one of the plural control nodes serving as a paging control node;

wherein a multicell area includes cells served by at least some of the first group
of base stations and cells served by at least some of the second group of base stations;

wherein the paging control node stores information regarding the multicell area
whereby, when the mobile station is paged in the multicell area, the paging control node
sends a paging message to another of the control nodes which controls base stations
serving cells in the multicell area;

wherein the another control node sends a paging message transmits to at least
portions of plural multicell areas, wherein each of the plural multicell areas is assigned
a layer parameter, and wherein the layer parameter is transmitted with the paging
message to the cells controlled by the another control node.

9. The network of claim 8, wherein the layer parameter is assigned to a
multicell area by the paging control node, wherein the first control node and the second
control node are connected by an inter-control node link, and wherein the layer

parameter is transmitted over the inter-control node link.

10. A radio access network portion of a telecommunications network, the radio
access network being connecting to a core network and serving a mobile station, the

radio access network portion comprising:
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plural control nodes including a first control node for controlling a first group of
the plural base stations and a second control node for controlling a second group of the
plural base stations, one of the plural control nodes serving as a paging control node;

wherein a multicell area includes cells served by at least some of the first group
of base stations and cells served by at least some of the second group of base stations;

wherein the paging control node stores information regarding the multicell area
whereby, when the mobile station is paged in the multicell area, the paging control node
sends a paging message to at least one of the control nodes which controls base stations
serving cells in the multicell area;

wherein the mobile station subscribes to a packet switched service, wherein a
page of the mobile station is initiated by the radio access network, and wherein the

multicell area is a routing area.

11. A radio access network portion of a telecommunications network, the radio
access network being connecting to a core network and serving a mobile station, the
radio access network portion comprising:

plural base stations serving respective plural cells;

a first radio network control node for controlling a first group of the plural base
stations;

a second radio network control node for controlling a second group of the plural
base stations;

wherein a multicell area includes cells served by at least some of the first group
of base stations and cells served by at least some of the second group of base stations;

wherein, to page the mobile station in the multicell area, the first radio network
control node uses information regarding definition of the multicell area to issue a
paging message (1) to those base stations in the first group belonging to the multicell
area and (2) to the second radio network control node;

the information regarding the definition of the multicell area being stored at the

first radio network control node but not known to the core network.

12. The network of claim 11, wherein the first radio network co.itrol node and
the second radio network control node are connected by an inter-radio network control

node link, and wherein the paging message is sent from the first radio network control



10\\ 10\\445X7789zX6E1 10\\! sF."10%& ()-!sF." 10%e& ()-! "10%& () -

196" 109 ()- !"109% ()- 109 ()- 99H I:J: K [:\::bCO\\! SF. @ “0OCT 2009

310%4&' ()-f s10%4& ()-&10%4& ()-3 10 10 10y9z 10%& () -, 8FL0%& ()-:
. =>>E?/ @WU3bCO! Yo 109%& ()-! 9L"109% f& ()-19L" 10%4H& ()-! 9" 10%HHE () -
1 g 9"10%hh& ()- !9"10%H& ()- / @@ABBBBz| ~PCO! Y% 10% 10 10
10! © 2" 10%& ()-! 2" 10%<& () - @SL0%& ()- 5
| Yo 109%64H& () - BBBC' CCCaBPCO! Yo% 1210% 0& ()- 10% 0& ()-, 10% 0& ()- |

100 oot 1908 PSR! gl YN ORI S B B mprsik ey

10%0& (YHAGH H hliljlklyluj =0'11& 109%5& ()- 10'0 10'0

13. The network of claim 11, wherein a page of the mobile station is initiated by
the core network and wherein the multicell area is a location area comprising plural

cells.

14. The network of claim 11, wherein a page of the mobile station is from the
core network and is initiated by a mobile switching center, and wherein the page

includes an indication of the multicell area for the mobile station.

15. A radio access network portion of a telecommunications network, the radio
access network being connecting to a core network and serving a mobile station, the
radio access network portion comprising: '

plural base stations serving respective plural cells;

a first radio network control node for controlling a first group of the plural base
stations;

a second radio network control node for controlling a second group of the plural
base stations;

wherein a multicell area includes cells served by at least some of the first group
of base stations and cells served by at least some of the second group of base stations;

wherein, to page the mobile station in the multicell area, the first radio network
control node issues a paging message (1) to those base stations in the first group
belonging to the multicell area and (2) to the second radio network control node;

wherein the second radio network control node maintains a list of cells controlled
thereby and which are included in the multicell area, and wherein the second radio

network control node sends a paging message to the cells on the list.

16. A radio access network portion of a telecommunications network, the radio
access network being connecting to a core network and serving a mobile station, the
radio access network portion comprising:

plural base stations serving respective plural cells;

a first radio network control node for controlling a first group of the plural base

stations;
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wherein the second radio network control node sends a paging message transmits
to at least portions of plural multicell areas, wherein each of the plural multicell areas is
assigned a layer parameter, and wherein the layer parameter transmitted with the paging

message to the cells controlled by the second radio network control node.

17. A radio access network portion of a telecommunications network, the radio
access network being connecting to a core network and serving a mobile station, the
radio access network portion comprising:

plural base stations serving respective plural cells;

a first radio network control node for controlling a first group of the plural base
stations;

a second radio network control node for controlling a second group of the plural
base stations;

wherein a multicell area includes cells served by at least some of the first group
of base stations and cells served by at least some of the second group of base stations;

wherein, to page the mobile station in the multicell area, the first radio network
control node issues a paging message (1) to those base stations in the first group
belonging to the multicell area and (2) to the second radio network control node;

wherein the mobile station subscribes to a packet switched service, wherein a
page of the mobile station is initiated by the radio access network, and wherein the

multicell area is a routing area.

18. The network of claim 17. wherein the core network does not know how the

multicell area is defined.
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stations;
a second radio network control node for controlling a second group of the plural
base stations;
wherein a multicell area includes cells served by at least some of the first group
of base stations and cells served by at least some of the second group of base stations;
wherein, to page the mobile station in the multicell area, the first radio network
control node issues a paging message (1) to those base stations in the first group
belonging to the multicell area and (2) to the second radio network control node;
wherein when a paging response message responsive to the paging message is
received from the second radio network control node, the first radio network control
node issues a moveover request message to the core network for changing control of the
connection with the mobile station from the first radio network control node to the

second radio network control node.

20. The network of claim 19, wherein after the core network changes control of
the connection with the mobile station from the first radio network control node to the
second radio network control node, the second radio network control node sends the

paging response message to the core network.

21. A method of operating a telecommunications network which comprises a
radio access network being connected to a core network, the radio access network
including plural base stations serving respective plural cells and plural control nodes
including a first control node for controlling a first group of the plural base stations and
a second control node for controlling a second group of the plural base stations; the
method comprising:

defining a multicell area to include cells served by at least some of the first group

of base stations and cells served by at least some of the second group of base stations;
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plural cells.

25. A method of operating a telecommunications network which comprises a
radio access network being connected to a core network, the radio access network
including plural base stations serving respective plural cells and plural control nodes
including a first control node for controlling a first group of the plural base stations and
a second control node for controlling a second group of the plural base stations: the
method comprising:

receiving a paging request message at whichever of the first control node and the
second control node serves as a paging control node of the radio access network, the
paging request message referring to a first multicell area, the first multicell area
including cells served by at least some of a first group of base stations and cells served

by at least some of a second group of base stations;
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- transmitting the paging message from the control node to which the paging
control node sends the paging message to base stations serving the cells on the list; and
transmitting the layer parameter with the paging message to the base stations
serving the cells on the list.

26. A method of operating a telecommunications network which comprises a
radio access network being connected to a core network, the radio access network
including plural base stations serving respective plural cells and plural control nodes
including a first control node for controlling a first group of the plural base stations and
a second control node for controlling a second group of the plural base stations; the
method comprising:

receiving a paging request message at a paging control node of the radio access
network, the paging request message referring to a multicell area, the multicell area
including cells served by at least some of a first group of base stations and cells served
by at least some of a second group of base stations;

using the paging control node to send a paging message to at least one of the
control nodes which controls base stations serving cells in the multicell area;

wherein the mobile station subscribes to a packet switched service, and wherein
a page of the mobile station is initiated by the radio access network, and wherein the

multicell area is a routing area.

27. The method of claim 26, wherein the core network does not know how the

multicell area is defined.
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method comprising:

receiving a paging request message at a paging control node of the radio access
network, the paging request message referring to a multicell area, the multicell area
including cells served by at least some of a first group of base stations and cells served
by at least some of a second group of base stations;

using the paging control node to send a paging message to at least one of the
control nodes which controls base stations serving cells in the multicell area;

initiating the paging request message from the core network, and including in the

paging request message an indication of the multicell area for the mobile station.

29. A method of operating a telecommunications network which comprises a
radio access network being connected to a core network, the radio access network
including plural base stations serving respective plural cells and plural control nodes
including a first control node for controlling a first group of the plural base stations and
a second control node for controlling a second group of the plural base stations; the
method comprising:

receiving a paging request message at a paging control node of the radio access
network, the paging request message referring to a multicell area, the multicell area
including cells served by at least some of a first group of base stations and cells served
by at least some of a second group of base stations;

using the paging control node to send a paging message to at least one of the
control nodes which controls base stations serving cells in the multicell area;

returning a paging response message from the at least one of the control nodes to
the paging control node;

when the paging response message 1s received, issuing from the paging control
node a moveover request message to the core network for changing control of the
connection with the mobile station from the paging control node to the one of the at

least one of the control nodes to which the mobile station responded.
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31. A method of operating a telecommunications network which comprises a
radio access network being connected to a core network, the radio access network
including plural base stations serving respective plural cells and plural control nodes
including a first control node for controlling a first group of the plural base stations and
a second control node for controlling a second group of the plural base stations; one of
the plural control nodes initially handling a connection between the core network and a
mobile station engaged in a packet switched service, the method comprising:

receiving a paging request message for the mobile station at a paging control
node of the radio access network, the paging request message referring to a multicell
area, the multicell area including cells served by at least some of a first group of base

- stations and cells served by at least some of a second group of base stations;

using the paging control node to send a paging message to at least one of the
control nodes which controls base stations serving cells in the multicell area; and

upon receiving a paging response message from the mobile station, initiating at
the paging control node a request to move handling of the connection between the core
network and a mobile station to another control node.

32. The method of claim 31, wherein after the core network moves control of
the connection with the mobile station, the control node newly handling the connection
sends the paging response message to the core network.

33. A method of operating a radio access network portion of a
telecommunications network, the radio access network being connecting to a core
network and serving a mobile station, the radio access network portion comprising
plural base stations serving respective plural cells and a radio network control node for
controlling the plural base stations, the method comprising:

defining, with respect to the plural cells, a first multicell area and a second

multicell area;
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associating, at the radio network control node, a first layer parameter with the
first multicell area and a second layer parameter with the second multicell area;

sending from the radio network control node a paging message with respect to a
paged mobile station, the paging message including both a mobile station identifier and

a layer parameter appropriate for the mobile station.

34. A radio access network portion of a telecommunications network, the radio
access network being connecting to a core network and serving a mobile station, the
radio access network portion comprising:

plural base stations serving respective plural cells;

a first radio network control node for controlling a first group of the plural base
stations;

a second radio network control node for controlling a second group of the plural
base stations;

wherein a first multicell area includes cells served by at least some of the first
g_roup of base stations and cells served by at least some of the second group of base
stations;

wherein a second multicell area includes cells served by the second group of base
stations;

wherein, to page the mobile station in the multicell area, the first radio network
control node issues a paging message including a temporary mobile station identifier
[TMSI] (1) to those base stations in the first group belonging to the multicell area and
(2) to the second radio network control node; and

wherein, the second radio network control node assigns to each of the plural
multicell areas a multicell area layer parameter, and wherein the multicell area layer

parameter is transmitted with the paging message to the cells on the list.



