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5 to the handover procedure in a cellular system The invention can be
advant ageously applied in broadband radi b networks that offer fixed network
services to their users. Belowit will be described the prior art by first
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Fig. 1 shows a second-generation cellular system that comprises a mobile
switching centre (MSC) belonging to the core network (CN) of the cellular
system as well as base station controllers (BSC) and base stations (BS)
belonging to the a radio access network (RAN), to which mobile stations (MS)
30 are linked via radio interface. Fig. 2 shows the coverage areas C21-C29 of base
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stations BS21-BS29 of a second-generation cellular system.



The prior-art handover arrangenent is suitable for the so-called
secondgeneration digital cellular radio systens such as GSMand its
extension DCS 1800 (Digital Comrunications Systemat 1800 WMHz), |1S-54
(Interim?20 Standard 54), and PDC (Personal Digital Cellular). However, it
has been suggested that in future thi rdngener ation digital cellular systens
the service levels offered to the termnals by the cells may differ
considerably froma cell to another. Proposals for third-generation systens
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15 Fig. S shows coverage areas 5la-56a of base stations 51-56 in a

t hi rdgeneration cellular system As can be seen fromFig. 5 a nobile
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The terminal 35 shown in Fig. 3 is preferably a so-called dual-mode terminal
35 that can serve either as a second-generation GSM terminal or as a third-



6 transm ssion path can be used tenporarily between the system and the
termnal. This degrades the quality of conmunications and causes stability
probl enms whi ch nmust be corrected by constant adjustnents. GCeneral
description of the invention 5 Handovers between active base stations
serving a termnal can be categorised as follows: 1. handover between base
stations (base station sectors) (infra- BNC HO 2. handover between radio
network controllers inside a generic radio network (inter-RNC HO and 10 3.
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25  better quality of data communications as momentary fade-outs and disturbances
occurring on a given transmission path can be compensated for by means of
data transmitted via a second transmission path.

For selecting an active set an active radio network controller determines, on the
basis of the geographic location, for example, a candidate set of base stations,

30  which is a set of the base stations that are used for measuring general signal
strength information using e.g. a pilot signal. Below, this candidate set of base
stations will be called a candidate set (CS) in short. In some systems, such as
IS-41, separate candidate base stations are used.



A particularly significant advantage is that the operation of the radio
network can be nade optinal as regards the use of radi o resources.

Furt hernore, when using an anchor controller, data encryption can be
performed in the anchor controller so that encryption keys need not be
transmtted during a connection 20 froma radi o network controller to
another. Transm ssion routing fromthe chor controller to the active
radio network controller can be performed by neans of chaining so that all
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t hat sel®r acontaolier. Retthemiore pthieroatearesy amanyasmmall-sizeid walls antheumty of dhe

" Hand ' f k
comtr ol or s SN Ebte,vafy ANGREbaRE ARIRANGEAS ic AR, o AP, B "O1 <
the ol d bastassmitiedris greatdibismutsweny teliireaniranents fer ¢apagity and speedsen dat a"

here neans iy gwiihingn c@ﬁﬂ@lwd%%ﬁsm]i&ﬁdn Olrge $Pstedds! 8shridtabé i me€ hannel
bet ween two Cellll'tﬂJl ar %%/stem users (gmgl nal s or between a cellular 20 system

user/ t er ni nSASQRAPIGER ufléllgrﬁ“ﬁ%ﬁn %&re network. It may be e.g. coded
voi ce data, facsimle data, or picture or text files. "Signalling" refers
t o commfhi cSc¢QmBy,r bmm/ed;ystomsh \rfaaa;gehbm ofthavhdo itransmmtisighalotg end of
the communi Hﬁ%'d}ﬂﬁe 688 RBtwdRIE flgﬁ&lhh@tdf%e %dlm‘f‘et%ﬁl?% 'aotgnﬁﬁxairhe
invention is described in nore e al ef erence e preferred
enbodi nent sMovaLk i dhe ggdigapetyrorks Arpr-eChhaigngllinge ang datp ars isnecifically ng
wher ei n Fi gmednsfRuhe eerﬁﬁﬁaruird%ﬂeé@waqadfzﬁﬁétwoﬂt céuﬁéﬂéasaRﬁ@rodﬁa@oH@ the

Cecond gencrBHAEIBR Be el SRR ToElES RammgT B teriod gpdigmeiypf islf

25  so that it can arrange opt1ma1 use of radio resources in the network area. The

problem is caused by the moving terminal and its effect on the flow of data in
the radio network's area.

When using macrodiversity combining the prior art further has the problem that
after a handover between radio network controllers the new radio network
30 controller does not have knowledge of the base stations suitable for
macrodiversity combining so that macrodiversity combining cannot be used
before the new radio network controller has established a candidate set of its

own. Therefore, transmission power has to be increased and only one



9 510 15 20 25 30 35 Fig. 3 shows a third-generation cellular system Fig.
4 shows the core network CN of a third-generation cellular system according
to the prior art and the radio network GRAN in connection with it, Fig. 5
shows the coverage areas of base stations of a cellular systemaccording to
the prior art, Fig. 6 shows a flow diagramof the main steps of a nethod
according to the invention for perform r@ a handover between base stations,
radio network controllers and radi o networks, Fig.7 shows a cellular system
accordi ng t erahb@idsiorepith @an dedise@ f@npERREY BeRYdenl the spsteANSd he terminal.
conmuni cat i %ns bet ween Ladl o.network controllers, Fig.8 ngims an ﬁﬂbodl ment
of the i nvertibregrades the fgiahity QB nrRIAMIRIGaHRES Hidwerires iptlihe PhRRRmS
control | er s wificllinfusebesbrreadd dyrsdinsaank adfagtmeans of the active protocol of
the core network, Fig. 9 shows a techni que according to the invention for

perform ng L0 t . .0 _network controllers by means of

chai ni ng, F'tdg?le teid tPoFﬁ th 1ﬁ9¢91tf’on cording to the invention for

perform ng the routing between radi o network control]ers optimally, Fig. 11
shows a $i gﬂﬂaﬂnﬁpﬁgrsmq%we@mapv%ba%p BlatiRng ser Vi 8 doeninah can bgl ¢ategarisegdst em
accordi ng tggthigowsvention, Fig. 12 shows a signalling flow chart of a
forward handoyer_ in cellylar system according to the i LQn, Fig. 13
shows funct ﬂoﬁ%mg’fveF giveeR %Ft@%@Bﬁ Fe|skto wre) @nﬁﬁ%rﬂﬁ‘ieé‘w?n a

cel lul ar sygt haadwedbeiweerd mdid@etwokntdmrolldrs gnside asgemepic frddit hewsorkf

radi o netmr.ktc%%b%r sdafter a handover in a cellular system according
to the i nveme&', ) P8%hows a si gnal I i ng di agram of a procedure

accor di hg t 8. himeddvey betvwesn deneriadadiogetwodw (meeghiRAN H@3e station to the
active set [ (Ej'iin?zﬂi [ ;

signal l'ing g?kggé}g?nérg? l?gélgt?%ggur e ,lgg%égﬁ%]ﬁg%%\éaﬁﬁ%’gi%‘é%?? 2%8)1 olr]@t?vé)rrr]t()vi ng a
nei ghbour ~b&eriTelersiieside p genemeradie nebvark:(itgny 7 AboYele preparation for a
handover, and Fig. 17 shows a signalling flow chart of the execution of a
handover inAa objdctl &t tiey pre&sentdfivetiond id Qot pRVidy @ntddio - network control

arrangement eliminating above-mentioned disadvantages related to the prior-art

15 arrangements.

One idea of the invention is that in preparation for a handover a list is compiled
in a neighbouring radio network controller of those base stations that would
constitute the candidate set should said neighbouring radio network controller
be made the active radio network controller. Then the active set AS becomes in

20  conjunction with the handover the new active set AS'. Said list is here called an
external base station candidate set. When compiling external candidate sets it is
advantageous to use a boundary base station list (BBSL) that can help
determine whether a handover is likely. In addition, so-called intense
monitoring can be used for an external base station set.

25 The use of an external base station candidate set brings e.g. the following
advantages. First, the transmission pewer change related to the handover is not
great at the interface but the use of power is "smooth". This results in small
total power consumption in the interface area and low interference-induced
noise level. In addition, the solution achieves a continuous state as regards the

30 network so that handovers will not cause deviations from the normal operation
and thus a stability problem.



10 Figs. 1 to 5 were discussed above in connection with the description of
the prior art. Below, a nethod according to the invention is described
briefly with reference to Fig. 6. Then, referring to Fig. 7, a cellular
system according to the invention and enbodi nents for transmtting
signalling and user data between 5 two radi o network controllers will be
described. After that, referring to Fig.78, it will be disclosed a handover
between a radio network controller in a first radio network and a radio

net wor k Contﬁhﬂith&ndbﬁloaftﬁ@muba%%ﬂea E@ﬁr‘fech@ﬁ)ﬁfs asglgﬁsa fal ﬂaald ﬁetﬁb&ﬁ 9
and 10, it wl ﬁ tgésc os achalnag Gia tims rR%

setting up F@HFP & F%bd’ihS Uset ‘iakar?c QJF‘Pé‘f "Sﬂﬁ‘%o bf lPl ng to
Figs. 11 anchefsdorkt Mtﬂﬂtwds rm@ta&nw: Irhd1ben§t%ekld@ﬂcfoﬂef Tlaalmaimgetwﬁrkm sed

Af | ed f i
et b ver s coptroflhassiatRa i s anRRRIoH B hgse S5 BF ARSI dobinlEr T BhPfe

Next, f ufict aocennettiomcdi baseestabok coantctod |termothdr] radeo detroikbeahtroller is

ti t
i gs. 15 andnassf! P o8yip8BEk Fhi R 880043 ol ek R ShER Tt ey frAEECe O
descri bed t itke @Qt@i@srad@l mt@’@rk eontroligraae dhe anph@r canirelletet wor k enpl oyi ng
macr odi versity conbi ni ng and external candi date set. The description wll

3e foll ?V\/ed'[lh)é sd ioft aRfarkBBF QUniolleRSinUasbrilahdehvifti Ih¢ dfivetic bringst he
escription

hod di h
a 11 ow i agPaRBFraRIe BUHER GRS VAP & B Lo BTG ot | Bty e A itk
i nvol vi h@ t In@cﬂog becdimmtpm andh cleag tandethe adtvmorketandreleasﬂyteankled aadd
active radi ge 35h i"‘gﬁ ,[Eééo%}d’ 1&e§§qﬁ‘t&a‘fﬁ§%%b%%a%%f‘%gg%oﬁ’et&fo&*& ¢ BARAIEE N 25

performed c nnecti ons Det wee

a switchi ngWJ@'nIlIﬂ@ W(D netavar @onadllodhytth@amclmﬁunetwn sathatre detect ed, and
in step 602, ﬁﬁ%w&ge&vm&&ﬁ%& Jo?n'iro‘ll@?s lgqggt%onﬁﬁmi§<eég%}ttb%ée@rs i's
created. Then, the fixed connections e ra io netvvork GRAN ar e

est abl i shed ¢ reghugmsnts fong seam Sﬁ@ndéoﬁiﬁsﬁ&a Qves Anani ¢ confi guration

610 of the ral waﬂ@ﬂméhlobﬂ@@ﬁtcﬁiﬁg)c&ﬂfwm ffin&ias ﬁfbd%hﬁ@s and connection

t fol,l t 611 ft
o oh a1 xuPraR IR RBIIEATE SHERARS 14 01 05 PBRBEM e ot il vor k.
control | er BMNCbelmadeoptanel sd pdgaodssthiBSise(of) radik dsprdes. Esttharmarhewhest ep
612. Th t Kk I
RG] and YoReaf 306 LoHiRIRL difY a“@fzﬁﬁbmﬂ b6 PlroDE b g iRk 20
stati ons BSpentroller. se tha eampﬁ@mkleys sieed inoh bs uvs{sa]ltte@fi@pnmmcormep@@nt hat ,

possi bl gy hapday 8 k8diWidetlBrk EhtfAry o RRSMEE K control ler are carned out in
step 615. If the nobile statlon recel ves a strong signal from a base

station of an ext.ernal r net ontro*r r, . st é new RNC-t o- RNC
connect i on i S¥RGYEYOR JPB n% EP}? Of &GP ﬂge’f to l&%gélf: ¥ éﬂ%‘oo ¢V ed,
steps 622 aondntb6@Ber édrt de pﬁfmﬂmd by nmdne ofethwiningcemtthat hHr actpeciddic fi xed
connection t“§3‘“rk ¢ tpﬂe@@%ggehhgﬂgﬂg'hg @ﬁf lri:otpél{sml%s’%n R ]foxa’lﬂe base

stations BS a(j I'0 connections are se

bet ween t hedweation afehasell. A@ﬁthemallt@rnmgpﬂtoalﬁ@l opHBIUR Teuting mhems[aalpo and
radio | 251k8n@¢%rﬁ%bﬁﬁbuéﬁq%t®eémam cohfbilensnBilerddtive: rabid ddtwaned

nobil e station %@M% b %g In step 626, handover is 15 executed

bet ween r adfEH % DYBAEPSI | er s RNC[i] and RNC[j]. Both radio network
controllers can be active as long as it is advantageous to use base

st ati ons of Optinilum adidio nattmark comtrolddd epsting fuseldl isi goralectionnedthi dhe

bet ween t he; o] f ol l er
are term na{rﬂg%{)ﬁ ?§oahh8§ %@ﬁ&&gﬁ%‘ﬁ gﬁsP the 1ﬁt%ijﬁaq %ﬁ? ﬁ% 1&gmtg?chal n.
A 20 radio thet Tashk m@ﬁork)mreameanodﬁgtﬁ b@dfsog@éhng cs:ane be easiliednadeofast he

chai n vdien Gesfhstat hd’dlﬁoﬁf ﬂ?é‘l%&l@r néRHR ASinMIeKs GROLERINE re@fifhdntdet ter
e .radi o.connecti.on between the radio

si gnal connecti.ons. In

net wor k confHRHNEFasRR ]iej Wg‘ﬂfg‘ ‘F‘ﬁiée%ﬁﬁoéuté‘irhﬂaﬁﬁcqs renoved in step 627,
and the radio network controller specific fixed connection between the
radi o net woTke 2ethodbheairimg BNGE iihvantnbia shasicatrisod byBBE dtathres. af(dldim i s
al so renoved.



Fig. 6 al so shows a handover (Inter-CGRAN HO between radi o network
controllers belonging to two different radio networks GRAN A and GRAN B. In
t he case of such a handover, the dynam c configuration is repeated in the
new radi o network and the sanme procedures as in the old radio network are
30 carried out in the new radi o network, steps 631 and 632. Arranging
communi cati ons between radio network costrollers Fi g. 7 shows in closer
detail a cellular systemis core network CN which conprises a switching
centre MSC, The@osmrhasicetifift yyetdm GRAO e e tHeSviRtion 12 chAiactefic&d Botther k.

The radio ng{a%rk gﬁAN cggrrpri ses radi o network controllers aRNC and bRNC
and base st S OBSMMi% BS4 connected to them A ternminal TE is connected
by radio to the system via the base stations. It should be noted that Fig.
7 shows onl A eorimamnidationsfsysthm taslia networkerontfolleadiccordimetovthiekinvention! | er s
and base stat | 3 [ Flg. 7 illustrates sone enbodi ments
of the hand%vdggp%é%ﬂgsregiHﬁgﬁ!tegeé}ﬁléé%?\%{#ﬁ g'n. When setting up a connecti on,
one radi o network controller i s nade an anchor. controller, which in the
case depi ct Beeterjedpgbodiments of the myentionare disclpsrs i theswbrataidsat rol | er at
the initial stage of the connection. The anchor controller is 10 here

mar t(edl ?RNOE)AJ%@"FEQB rsﬂatﬁihifph\é‘re ?n@dﬂsthabz%@rhltﬂlﬁtﬁi giaiﬁ has h?ﬁie@ dagt dﬁﬂth!éction |
control | er s made,the active controller. during the conpection.. In an
erbodt ment Sih iy AgivE Hd e RERUEY bereoisnSs f TGO e g,

| i ke ot her cadralleresitumhichtheaptivertasestsiagds imidirbctncdrinectianliso thatasss
network as I , 1t ted encapsul ated via the 15
core networ 'm?ﬂi’ﬁg%%fﬁlzﬁ%dogg&%gf%gI?EWE@?IE/% only as a nessage router
and link between two radio network controllers functioning as tunnelling
poi nt s.10The"@kldi brsgettatintk and radigl patwork centraler mean e hpee SlRHORIOMEIQ hese

messages asnatlork @6nteMert Mat Gak iasivé Befdrefd hamfoveetuRBtash'l Bade\@ifiorAn

dvant f th. mb t t hat t hys.i '
pat hs 20 ard FEIAQFTHETKAEERTONE SRS SHEPEITRIGIL AL Fefioeh Gh

|t rﬁnsm S
PeP&Worky Gonirebshd
enbodi ment whidhhis active aftenthet hemidevexilsissalso possibleahat sevierdlehdwearettvork r adi o
net wor k con r SUc or radi o network connection, for
exanpl e. Thée(;nnq#(ﬂger %’r?cf‘:)é@g’?%g‘?glﬁ%’?ﬁ%l gla"can be transmitted direct froma
radio network controller to another w thout participation of the core
net wor K SCN. "Eeandavem hiake pefetsr taapt handover febwgens basealstationsbeadie aretvar o
net wor k- ConddritdIRES oPthdib AbRFstks| ARBE thel HardddveMtii§ PosdiBREWEAE als§ 8BS oftPt T ake

part in the handover, si.gnalli nlg gro&rr. . Athird enmbodi nent of the
i nvention rAsgsEdiond 13di petworl ROHEIIGL EMAMSACtVE. no cont i nuous connecti on

between two radi o network controllers. Then a solution 30 is applicable
wher e one bddserstaid'i berei meamnindoteation ubudllyotrapsmiteld cwmat sebalbedstrafifius a
base statio I yel hgeqﬁlﬁ ' o] ARalkag r.k ol lers
it sends coég}a?@?l %gé’léée/legleg“@o. aer\rllvg%&%gs{elsésr%lg? I onaléaﬁll g’le{slgéésqgra Vgglggﬁé

medi at @0 betyinteam usar/fesmiralviind othsiit teaningl svia @ cpeq naverkgds maybeac-gadi o

_13 net vvork M@Hr@i&@ﬂaﬂaof@@ﬁhﬂérda{aﬂ Q)Y%Jigﬁlféiﬁﬁ P@(t%ﬂ%&.Y"S&gﬂallng” hegss &f ation
in both directions. .In t i@;ase identificati O@Iﬁc.odes re uSed

t
di sti ngui sFPEPHBIARUPAR T g%éh%ﬁaa%gamn& Oﬁr enigas tans ‘B‘gélé?
stati on ancdconmgiunicadbwosysterantrol | er. 5 Fig. 8 shows a situation wherein
it is needed a handover between radi o network controllers of different
radi o net . e ; ion will not remain in the old radio
net wor k bﬁ?ﬁéélﬁ%%?ggﬁ.,‘%@%@gﬁﬁ‘{%ﬁ?@r of the new radio network is made the
anchor controller. |n such a handover, the signalljng between twg radio
net wor RS GRAN dayendionc iy dessdibeg: v dnate dataslc Witheirglerengsatq ithe preferted

protocol , sygbodifeiFpREeritbe $ YT tekBinpl® bndl 16 RO @€co Yihp ldra®
communi cat e ﬁqeljgarately wi th the anchor radio network controlleéers of both

1

GRANs and w BY ocess the signalling handover messages related to the
handover, |ike other nessages between the core network CN and radi o network
GRAN. Fig. 1 shows a second-generation cellular system according to the prior art,

Fig. 2 shows the coverage areas of base stations of a second-generation

30 cellular system according to the prior art,



15 Routi n~~between radi o network controllers Let us exanine a situation in
which a termnal is noving in the coverage area of a radi o network GRAN

The radi o network anchor function then remains in the radi o network
controller specified for the connection, which nmeans that all nessages from
the core network to the termnal are first taken to the anchor 20 radio
network controller which directs themflrther via other radi o network
controllers to the target radi o network controller which delivers themto

the term naftjoviza a JHass asﬂ@ﬁi.ggherm &hilfyesysreehior function requires that

t he anchor-RNC kno how, nessages ransmtted tq. oth radi o _net wor k
control | er sFgf 4t hevﬁ'gé}isdhﬁéf’% %W@%&ﬁlé’ga‘ltﬁ]@'mmg’émr yui]%re%' S%él? Al a
GRAN-wi de address rgeedingi torthe yefortdraand ke srdid actviRNE GRAS it lvenneetiomg t o
ot her radi o network ﬁﬁ“t”" lers, in which case a so-called fixed routing

table is used. Alte? tlﬁ’vely, the radi o network controller is connected to
only oné otRigt 5r adishomst ther kovemge odreas ofobadeastatiens aafes eglinlan wastemsent

forward until a radj | er detects from 30 the address
HBaRARIR el Al

attached to the ness message is addressed to it. Wen using
such an ar rBiggénentshoms mflewidiagram akihs manstensQfimmethpd aqepedigg dpdhe RN
can be any one of tif@eftasH %m?éwefdﬁmg i aelindoN@t Botweeaobiseosthtioss, tadica smal |
radio network it iseg\?{sa{)ble P re%llrimsff an em&gdi ment of the nethod that
14 enpl oys only ondAWEHOFORRREET 3 10 RCY Ot i nal s, so that no
connectlijon-BigeTi f i chemshar cBildat ssystemdeatcotdiap thehenviventiBNCaddirsonicons as
mast er and t he ot her_net.wor | J. ] ] f adi o
network controller e(p%oc%gleggs' gog,?eferfaa?lgg%%gﬁ%ﬂ%ﬁ&aﬁ%&??eﬁgﬁgﬁa%é nﬁ%\ggrl{ei t her
in the core 5 net wordnti©ONers; in the radi o network GRAN. Both the core
network andeihg T adigy et YR K fgRlidiGay Wi Clhe! AdRniRhWORbr C ORI S
serve as anchors in each of .the connections bet\/\/eenr(m:‘%t?E1 nal

FI.:{. and

swi t chi ng centre NMSOMMugicationghefwegnIAGR NERYOBLEIY CIPRHIAY ng t he
routingsbetween radiéﬁwaﬂ&svwiﬁeaﬁ@bfﬂielmiseqbfdstbagl éﬁ'ﬂféebmﬁhhet&toalg,es of .
connection._Fig. 9 ows an 10 arrangement [ .routin cli y
means of ch&en?ng, SE‘HWSF? 90%%‘?15\%& ga}?é[ﬁaelﬁ‘gﬁlgthrglf})fr %ﬁf@%gﬁ{g&u&ﬁé}
connection in an opbutihgbdtweemradio hetwieirksont@olderd byOneanisraf dwimagy esent

radi o net : ntrgl |.er ] i io
net wor k c\c,)\ﬁlfléb(lfﬁer ss?lokga itgée}g"é:;%?%lc%ﬁgﬁ n%ﬁp: h? ﬁg{}%@gﬂe?@‘zé’gﬁ?ﬁ@ﬁ@néﬁods
according to the i rmestingbatween radiknetivesk ceptreldersoptimallyst i ve connection
routinggbetigent a tLWsNakioMAMInpIfbW éharf8F @ vaekwark handovdran Goellylat wor K
CN. Loggfi oﬁ@o?ltheﬁl?gorsmn@hl }Is@gn%regr.esent ed in the Figure by the radio
network control | er . SySicayaccosding g theyMveniPls. 9 and 10 represent leﬁg initial
situation vihigr €2t heshoersna Rignatlimgniloive ghart ofi 4 Hotvhardcharelovet worak c¢lhrlatigh

radi o netvvor% 20 cont{eﬁ%gg;d&%qﬁqﬂgi@g%ioﬁi ages A1 and B 1 represent a

ernmnal |

situation where the¥t ] anded over’ to radio network controllers
111 and 91IFighiBe tshewsrfohotionseefirasio natwork asinirollgns befaes adierdewsiting | er .

The adyantage of 't NG Iapi5ieRea QUpAHL TS the f@nfignseen 11 the ituation

where the connection o erm nal furt her handed qver to (E(i)ther an
anchor r adi 8254 netshemie %@ﬁ??’&? pg,ra P RESWETIHCARNKO %i%‘q{eﬁ PROVEEAB DI | er .

In stages A2 and BZellptarigstenhscudediap toshé mveadow, net work control ler 122
and 922. |

ool paoell 2 atow, rK contre
cstabi | shedF ot hmorsiona g ak SR BRE A LPoui g o iR RLER | i o
networ k control | er fopadding 4 hewaptighbawdaselstationrfo the metive sahduiiegtheons

link i nestablishe ¢hor-RNC 120 and the new radi o network
cont roi%loer nl%122), }r{gﬁfﬁfﬁgsﬁf‘%ﬁggﬁ%ﬁ t he anchor - RNCd120 and the old radio
1

net wor k conftigoll6er shpwsjassigeathingdliagramepf a procedure according to the mvention
for removing a neighbour base station from the active set during the

preparation for a handover, and
Fig. 17  shows a signalling flow chart of the execution of a handover in a
35 cellular system according to the invention.



Stages A3 and B3 illustrate a situation where the connection of the

term nal has been handed over back to the anchor-RNC fromthe initial state
of stages A2 and B2. In the optim sed case, the comrunication |ink between
the old radio network controller 132 and the anchor-RNC 130 i s renoved.
Since the new 5 radio network controller is the anchor-RNC, no new

communi cation |ink needs to be establisHtd. In the traditional chaini ng

nmet hod, a loop is made fromthe anchor-RNC 930 back to the anchor-RNC 930

t Er ough allFigeel tcadlwereelhwﬁséeddcabaiveqh Icehﬁedtmtwidthehé @éseription hﬂfshelpﬁdr d gr ing
t he connectjon timse ndo e earned out endi ng
on whet ner ¥ Psi8y BoREhatl apesfing 3008, BRERTon J¥ adubd? iR hRFC of ¢
radi o net woreferenext tooFige6. dhenygefemmghtanidgy ér a celular spstcml dcedrding kovtlnel
handover t canpt [ ng the
handover hl ar%ﬁmg?lgﬁfénﬂﬁd@@fe ts Rt %ﬁﬁhﬁc}]d\ﬁ}&?ﬁﬁm& %%ﬁ%‘g%ﬂ

contr ol ISr ﬁ\rsora@ino ngté‘cprk@pngpgmwﬂhge describgd tA@tehdw@,d@&mngutg§lg 18 iand 12

show sone VgysbelicidderiaBarkidhet BEARAEratic neﬁmrk%%ohepmmsm@iﬁ orward
handovers. The esc(gaaﬂ%‘on to foll ow fl so refers to andoger situati ons

accor di ng tRFtEP omstwagheerirolicran 8 sgeenf! 1adie Rearkures are |isted
in the abbreviation list that follows the description. Backward handover
Fig. 11 shoMexthyrefayingf toeXagpl @ ade 19 gnakill g @isolusdd g rchined and agai | m sed
20 backwar d er t radi t ol I backward
handover thé}ﬁ‘qggéoﬁﬁgéﬁ{%gﬂtwﬁ? %ﬁgﬁg\g?ﬁr#ng(ﬁm@ rlL g’%ﬁ%d%@? t ‘5\%‘ |l e

dur ati d@ ofcantwellesmdbhen, wdewrivg: ta Hags.adl canghtl?, pwioaenthedsmentst wall dew
| ocati on Cadbs@ﬁbéd %lsf@ah&ﬁgpcfﬁnﬂ ea&s&mg:%ﬂ& that h%voogﬁbaaﬂh&tw&w

controller I1 our exa e term transit rom st shown
in Fig. 10 I8¢ 9%951 @r/rzahsmgénaeze VeIV prRImBIiNg auada%%wpﬂeaﬁ@qrémger 111
to the new tpaHe shveptioar K controller 112. An opti m sed backward handover
according to Fig. 11 between radio network controllers conprises the

fol |l ow ng e A.termnal ir handover, bet en base stations
sends 5 meouel fpetsBsr oo TebiHy Gorttife SHATHE e g Sathctidhe of
radi o dét wowith @omendoiveeacddrdihg tohthe inMentmawwhthsefsteace om Figsuidradl b4. t he
termnal b t he
anchor conty %f*‘?%r A fReLRE e H?e‘%é‘fs?’{‘f SANLE R schb LBl ]

Havi ng reced \niaadover i sk agdior nghyetke emniowaau BagERdiBPIRItY opRRBINiRG emch t he
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30 Then it is performed a dynamic configuration 610 of the radio network,
comprising connection setup steps and connection steps as follows. First, an
anchor controller is specified, step 611, after which a fixed radio network
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network controller spemﬁc fixed connectlon between the radio network

25  controller RNCJ[i] and base stations BS[a(i)...c(1)] 1s also removed.

Fig. 6 also shows a handover (Inter-GRAN HO) between radio network

controllers belonging to two different radio networks GRAN A and GRAN B.

In the case of such a handover, the dynamic configuration is repeated in the

new radio network and the same procedures as in the old radio network are
30 carried out in the new radio network, steps 631 and 632.

Arranging communications between radio network controllers

Fig. 7 shows in closer detail a cellular system's core network CN which
comprises a switching centre MSC, and a radio network GRAN connected to



18 If the active set includes base stations connected with different radio
network controllers, the macrodiversity conbining can be carried out
separately for each radio network controller. Then the final signa
conbination is conpleted only in the anchor-RNC. I n anot her enbodi ment the
signals are separately routed to 5 the anchor-RNC where the macrodi versity
conbi ning proper is carned out. A prereh%isite for each diversity conbining
is rough timng information, e.g. with the accuracy of 256 chips,
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macr odi ver siwoyragémbeivark qogtr@glprsl, @v@ch)@ﬁ a cable or radio network connectlon for

example. Then the handover signalling can be transmitted direct from a radio
network controller to another without participation of the core network CN.

25  From the prior art it is known signalling between radio network controllers on
protocol layers L1-L2, which, however, does not take part in the handover
signalling proper.

A third embodiment of the invention relates to a situation wherein there is no
continuous connection between two radio network controllers. Then a solution
30  1s applicable where one base station is connected with two network controllers.
Thus a base station can actively choose which of the two radio network
controllers it sends control messages to. Then a base station can also serve as a

mediator between radio network controllers so that messages from a radio



10 in successive radio network controllers and finally in the anchor-RNC
The second enbodi nent covers the cases wherein all signals are separately
gathered in the anchor-RNC and macrodi versity conbining is carried out
there. This enbodi nent is advantageous in a solution in which the
anchor-RNC is the sane for all- connections in the radi o network GRAN and
the other radio 15 network controllers & e just routers. Mechani sms
according to the present invention easily lead to different radio - network
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transmKsi ORouﬁnmbemmuad'mmbtwoﬂhbmﬂmIﬂHSa 10 signalling connection. A
thin line between base stations and a termi nal indicates rreasurerrent
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an active set (AS). One or nore radi o network control l ers (RNC2) that
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25 This may be realised using a GRAN-wide address mechanism such that the
anchor-RNC knows the routing to other radio network controllers, in which

case a so-called fixed routing table is used. Alternatively, the radio network

controller is connected to only one other radio network controller so that

messages are always sent forward until a radio network controller detects from
30 the address attached to the message that the message is addressed to it.

When using such an arrangement, it has to be taken into account that the
anchor-RNC can be any one of the radio network's radio network controllers. In
a small radio network it is possible to realise an embodiment of the method that



25 external candi date set ECS may include one or nore base stations
controlled by the radio network controller RNC2. The radi o network
controller RNC2 includes an external candidate set controller (ECSC) to
control the external candidate set. The anchor controller RNCO or the
active RNC 1 (location selectable) includes 30 a so-called set control
function (SCF) that nmonitors the need f&# handover between radi o network
controllers, prepares the necessary external candidate set ECS and executes
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25 network controller or some other radio nctwork controller. In stages A2 and B2

the next handover is to radio network controller 122 and 922. In the chaining
method, a new communications link is simply established between the old radio
network controller 921 and the new radio network controller 922. In the
optimised solution, a new communications link is established between the

30 anchor-RNC 120 and the new radio network controller (122), and the link
between the anchor-RNC 120 and the old radio network controller 121 is
removed.



The user data relay UDR conprises tasks as follows: - Relaying traffic
between a term nal TE and core network CN instead of base stations
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out data reIJIe(;I&F%§ rtl%ﬂglfds(g'%lr ﬁ‘]‘@%‘zde}% ;i'c%ngem%%o ﬁ% 2 d ﬁﬂ &?%IS}I%}(QP ‘Tidi{:r{)nt r ol
is small, dhg: lglrres Aee lisied & thecpbhreviation Hﬁ'd@atﬁ% areetdeECIRfifiteal | i nk
control has no role at all. Possible |ocations of the | ogi cal link control

are al so dBgikwar@dhahdowart by the macrodi versity conbi ning used. 5 Radio
network controll er managers create or rem)ve dependi ng on the |nternal

NoeRy T ¢ gy ATEBORE PR ol A RiRE e, figh ik, POV difi & FopMiedllcs 1o

t he coRPectbackwerd bandaver betweri ra memmk controld¢nseln a Packwardrivaideoressi t y

conbi nati Onhewl@fcom 1ME%hﬂﬁfa§ aé YetaHRH fok |tﬁé v@lﬁlév%z{tﬁﬂxr 86 &Y
ordinary fuynctions rel ate o }l? pgﬁcro Iversit tatlon used. The
o

user data rémdgverpro; that tht BREARIGECTE o FCB‘FWO aﬁp{lhi’fﬂlt r adi o
Eet\é\or k. Tigﬁdinaﬂﬁh@d -t&NﬁeftHﬁﬁinlaOWlﬁ ARBGH] ,radlv ﬁgt\d;](&ka@dnﬁrtﬂle@nﬂ M.durémg a
andover, belongs to. th iscl os an rz ba an r

accordi ng teé‘a]ﬁ’g t}h Er‘f eﬂtmﬁéts?g g%?r%? i’gwfnu“lcﬁ ﬁos%l:&a brgftrol | er
SC and26he fexhehaald cadidinkawerls eontrollerr bl 1 tr tlﬁowfbedmmgetwork henhiokl@ﬂ osed
arrangenentyjaccording to the invention that uses an external candidate set.
In a macro |ver5|ty i npl enentati on which conprises on the uplink

transm ssi on path on] ne transm ssion in the term nal, the macrodi verS|ty
20 conbi nat}®RPHBIIFRA azg hagd p&%ra%@erqhﬁgttﬁg"lgaéi&eﬁ‘@@%fa}dl%ﬁwm er.

t he downl i RdentroBB&NE ries piad fblmwllﬂgmtgﬁsr pl e transm ssions (each base
station having its own ; t he macr odi verS| ty conbi nation point NMDCP/down is

mor o ver <& 5oL TE teapitis TRaRAGSS Herhbin SR LARBHE ek £ el THs B0
macr odBOer ghe pld oo mﬁngommlhg Oﬂ?d\l(ﬂh‘é!hmcﬁlomldeaémlyetwmﬂt eoinolder on
used. The ffﬁnﬁtth@flﬁe%@eb %feg@ SERTIR f’%é@bz ﬁ%'té%ﬁﬁn&lr Aol d?)to%eﬁ'%dlo

candi date set an rom -t active ernore e macr.od ! er

control | er tRpXokceontipliyy BBNGheiti Qs 8?? §H%mr %‘é“té%l pARNGt

i ndi cati ng ré@dshﬁ)r&ﬁlﬁamwhbh@dive‘m the conpl et ed addl tions or rem)val s of
base stations to and fromthe active set of base stations, - adding
to/renmoving fromthe candi date set visible to the term nal t he base
stations added to/renoved fromthe external candidate set,




24 - producing for the set controller the necessary radio path quality
reports conparable with the external candidate set controller ECSC, and -

i ndi cating on request of the set controller SCto the term nal that an
entirely new active set (fornmer external candi date set) has been taken into
use. 5 The set controller SC carries out tasks as follows: - Checks using

t he boundary base station |ist BBSL whether a base station added to/renoved
fromthe active set belongs to the so-called boundary base stations of a

nei ghbour rHdiingnetyiwed the idsehdectront tHesldesidto hbsvaRticondiallePbRNM ek on SCF

to reallsea reat| n ext er nal ndi,dat e

nei ghbour ST ﬁgpﬁaf‘ﬁr ARNR: ot BEvorht aERPm ReBudBs YN 9 mat i on
such as theresdwntﬁﬁeylamﬂmdm tamectont aamrdilhgttotthw bemeethfoheati@n (BB tfor t he
identity Ofth%h%m&ﬁlréf" nal, etc. - Wen the external candi date set changes,
transmts via ITB.CI’OdI versity controller MDC to the term nal the

i nformation needed by the termnal in the 15 external candi date set

measur edent Havingreceiyed froma the pews sadiomsihvotk corjroller ancackngpderigecior shey

transnits iRkavaRbh T doRinbOEorECind@the e ¥AGIbI &QwﬁﬁE chifbliéSnRNP Fheb! e
with intense nitori E‘%ﬁs?gﬁﬂ olled.b the external candi date set Cﬁntrol | er

ECSC. - Co I ¢ GONLLO, pegtiat rBE 1 BEW MBEIQ WS SOBHERHEE al

par aneters ﬂ@N@‘aﬁd’@newséempla{e m;ada&ttadnsﬁﬁsﬁ'eﬁ linkat i s about to becone
active. The nmacrodiversity controller MDC sends themfurther to the

term nal 1 ket e DACATP AN Sofls MRARYSERGISRId ol xfllo" RAMERE Bhuble, et

control func

radi o & woelkNEoket sesid| the mdo Ratbrln m@ma‘vf thsi lsadlctpﬁthelfesngé under tha i ve
set of its QW fAl hedRbYOTdont el CARRIC 4 {ie t@l’fﬁlﬁﬁpaisuf%?‘riﬁé daige gt of

t he new active radllo network controller RNC2. The set con funhction SCF
conpri ses tRFMONAI CENPGERON. - On request of the set controller SC,
al l ows/ forbids, possibly negotiating with, say, the target radi o network
controll erJHaﬁangeatféd)lﬁromfﬁ the) oRk taehio aktvweenkde ainiodles @R NO dﬁ(&kno“gé%aest S

n

t hat i ' - | | t t t t
For a cort A0n WL sepRilaof BHbHGP PR R rffig il ROMR GEDRAL GEERTRER 0"
i dent i tly) PRYGuUceebty thieenew tiadm natw(nrknecomllcrctmnshadl trensmissiohetonghieghbour
radi o net Wopkn At Fhll! fNortchor c%ﬁtroll\é\"‘%m\f(ﬁ s gf g@l—safglb MRtd0rk

ext ernal base stat’ion set trans ts to set _.contr t he data
needed by t4P@MHO Pﬁpﬁa{ iqralense wPBWﬁta ocatRéé@ihﬁe@npn@ chhiscanibgri

qualt | tlyI rermfctesi &Iea’&;@@ft&ﬁﬂa&@é\if rbgbé Sfatioh sgﬂdffefstledmlm gD dbAidctions! or
controller s,,a handover,deci siqn bas es.,on a
o obr 1 BRSPS K5 G B hone e Bt ok o BE Seiipur 2
- 1 f i @0ensmnollet sarvegthesmpbrs stiatien. r equest s t he external candi date set
controller ECSCto start intense nonitoring. Requests fromthe

macr odi ver SidWar@RiERIVepr the data required for intense nonitoring and
sends themTo the external 10 candi date set controller. Requests t he

macr odi ver si.ty troller to_.produce dat.a able w he i ntense
moni t or i ngsf'ld&t gﬁﬂ%ﬂﬁu vy of igxam: ee?h?aﬂlg%aﬁﬁag%% dé@m ﬁﬁé?lbpptéml%‘ésc i f
sai d data dbfwad ﬁamepbameenaﬁdroeﬂawamto@nn’aﬁem Yea forwatdb&itkwer it

28%2?%%”?&%%?%@ e A B0 ehRh AERS B! FrfifneR RO PoneriETe, oo

111 is no longer in use. In the example according to Fig. 12 a terminal transits

from state A1 shown in Fig. 10 to state A2, i.e. from the old radio netwo.k
controller oRNC 111 to the new radio network controller nRNC 112.

An optimised forward handover according to Fig. 12 between radio network
controllers comprises the following steps:

30  When the terminal and/or new base station nBS find that the terminal needs a
handover and the radio network controller nRNC controlling the new base



- Indicates to the external candidate set controller ECSC that the handover
has been conpl eted and receives the radi otechnical paraneters of the active
external base station set of the external candi date set controll er ECSC and

sends them further to the set controller SC. 20 - Indicates to the
anchor - RNC functi on ARNCF that the handﬁze has been conpl eted between the
two radio network controllers. - Wen t base station set of the radio

network controller RNC2 has becone the active set, requests the set
control | er si&lidtNGad defectddethat the am l@aseestmmbel@ngs% lagbthdNCadiot ietiverkri nat e

i d I
et retaliet SR B s radin, pEvoek ok ¥iRp e, B 3 Furieconvert
the radi o netwatingdbetneed fera R ardihandower texthe roﬂrhbasra&*tdtidmb&l‘é@telther
controller l%cté}@&rilﬁg-iﬁtﬁgto\p/q,l;ekth%oﬁchg} E&{tr(&#%Rﬂ_@e ext ernal candi date

set control Ks as en starting for a given
termnal_ it createsfor t he, base itatlon BS/RNC 1, 30 |chtr|g eredthe
pr epar atsi onl'he oiqiredig| Betwork rGeafrollsh GRME cseads arrsgussts dbgyr aphi ¢

an f'/ E E:s pr Opﬁ’?ﬁfrzhcﬁa neBR 6k EltrdlRe ARND afadtiformd thavBedchdr fit@nﬁ&ll@f miut gredi dat e
Se exl s

updates, it nst ntI ccordi t se stati s added
ol removed Haeghfatng Hateyer. oEfen MeafieBs Conrelis’ SRNCC any e el " scr

t he data reegtivoek Eaitrélber e:Rl*é@naﬂegaﬁatealadddaete geta BSliostad unsererdatat t he
term nal . 1s§18n?1 {ense nonitoring, on the basis of the

term nal - specMmc rnf'orimati on produced by the set control function, sets up
in the radio network controller RNC2 the functions that are needed in the

upl i nk 1QualHayingargseivieg fiem rthpoanchor ontrodlgr taRNE enecadkaomledey tto the set
control f UMﬂdgoe%ue§ theASId HaaRPN & otk %bh&olléleﬂgéas%ﬁ" €hé FteQtRENRUR!

paraneters of the external statio e actlve o the et
Pontrol -t urfdshiasaiegiid &6 e drninal AC MIFtov R g 16

uplrri)nk nacrehittodies ihay themisendhtar codnet s frend thd”l_ancﬂaﬁrcm_iitl\tﬂeSIaRNC up

co |nat|on eded i i net, WoE
controller, ﬁ%rawlé%g%g o gac@%trget&fgﬁ( %g)% rﬁgef ﬁ‘ﬁﬁ% gSt? é‘ F}bei' 10

t he nev]/5actna¢:ess§ley fixed andea@armnnecrtmmdtememﬁ@sbashetaltnonamdanrlnmm 0
connecti ons needed by the active set. Execution of handover between radio
Fadi o net otk Ae HeR, o ReRR Yot R O A e e 13
and 14. TwFIHH légaﬂa‘i‘f B@lﬁ%l%gébﬁ‘ﬁggnaﬂxﬁmécﬁm@r bet ween r adi o

net wor k cont roI l ers: - inter-RNC handover preparation phase and - inter-RNC

handover exésdibf macidisgsityloomtbiting i exhio ativosrkpvasalidf e fiviehtivhng exanpl.e
of the preparation phase assunes that the set control 20 function SCF is in

th h n i
Cont forl or SRt EICONER B8 BaRoRSHIN Oy heh aERAL . %ﬁfg‘sﬁ‘éﬁlﬁg Ohe same
i n t he2Qpl isignadh dirgenwnmuitiplei rbe@msiﬁgons,norh@l@m ersély  fomtingg, i theri gs.
13 and 14 taﬁ*ﬁan BBRRAY SlccBfRRA! R it iaP8MidSas sMRadtetisedMbI0 sohRPSpecial?d

First, the I 0 ne rk..controller RNC 1 adds a bas ation othe active
set AS. Theééli”&f?al I%r‘?qlﬁﬁWSH}’agF&Wmen& g mfio%shoﬁ&lgﬁi' my&tag?o%dl ng a
base st ati aonhectidms, diwst, betveadn thEhtenmirnd anelt basenstatidn sectSy BING; secdadects on
the basis petyween the terminal and individual base stations. On the uplink path the

25 terminal uses one signal and one spread code which is received at several base

stations. Alternatively, the terminal may use one signal with several spread -
codes received at several base stations. The final signal is the result of
macrodiversity combination. In the downlink direction, several base stations
transmit one and the same signal spread using’ different spread codes to a

30 terminal that performs the macrodiversity combining. The signal connections
that provide sufficient signal strength at agreed power levels belong to the so-
called active set.



of the boundary base station list BBSL that a base station has been added
to the active set which is located in the imediate vicinity of the base
stations 30 controlled by a nei ghbour radio network controller RNC2. The
set controller SC RNC 1 sends a nessage about this to the set control
function SCF. If this is the first such base station, the set control
function SCF requests that an external 1827 candidate set controller ECSC
be started in the neighbour radio network controller RNC2. Next the radio

][let Wﬂ\ k tCOHIf_TtﬁHa%ﬁvBN@? indl@ddssbdse est&idR ditinecRAM HRtRffERNt ¢Adibr Rlthverk ECSC
or e term

| Based e.g,. on.th hi,c | data the 5 external
candi dat e SGUNERIERAPT BCERrSiy SPrTBE e a0 e cafied ab ssimentebalfulah o ot
ECS for t heradéy nétwrkaruhtesthaisTher thartibabsignsionimbinetibnse corptétodsonly
elonging t | . e..l | [ er
1iathe s e GrERRERR: AT iR bE RO R SRR RO 0

si gnal | ing thermmebor-BING evhererthe meaaradiiversitat eaombinogh pragier s samid qutadd RNC2,

cont 1o 1er RERfEaf Shicach dRriFcaRbififp il Al timiigMoratkif B with |
stations t othseagenzaqyr el 220 ehips: mdisattig thenframeverknwithghovlieh dut-leyet ne

macr odi versgi%ﬁalmmﬁiﬂgeéaﬂm&mrﬂe@s in the case of an internal candi date
set. After that the term nal uses e.g. pilot signals to perform usual

measur enent tf Qr t'15 t he baae ssti%ti on set tchai) i ncl.ugestthqhgl%%d%te set CS
and the ext®lfEIFUYENITHAERIVETS BOmMPIIRE, fan Be iffied Opt pUC % OPRAL the
ter m ndl0 nmaktators liteciles thenchop-leved pimsingiand rhake theaofif kit decisionssEhesedtiispns
between th i t i ik

cartiod out™BEepBAY adtrg dRafanbiBiGuaiin aBfbd BF SHIGIPLRS ARCRE

macr odi ver stot fiecigdia aptveerkngsmiroties wqre Ahe combipingels euripdout ysing thor ned
about the tdi@@@ft?rteclimqmb.t he macrodi versity controller MDC/ RNC 1 detects
the request of tfansferring a base station belonging to an external

candi dat e t ECS.to {he.,active, set e request is transmtted to the set
cont ot or Boh ARSI SEStin R Packet MBS (afioh® AR 9814 he
onl y bdéndamygnipasthat sae qacketseard itdidramadiiticd atiavvwk difierens|Hase sRitiGhsi s
renoved fr i t et I i.hg: det ect ed
the s tuat | Dl SSufiGh nify BE'such 1P’ SELER onhe dhtbifbin Sf aBIAFLETT BE
radi o net worachqaeketowhish saecof Hie mdinipats ds tharmpas aduenfageousonenal that

control fungbieit. SHY &¥EPon ) bé Baseli®gSei a GREdiEQbn bHARS Egﬁ‘li (&t fRtife t hen
conveys 30 the request Lio th@H[adl o netwqrk controll i ch repoves

er
the exter ndfOTRSHIPRFata8EE CRIGHAUODE LT Y HMERSUSTTYERIGu & FRYANEA8E 85 over
agai n. 20t henwérodivensitysedmbining @ then thAGh&KNEttdr-Jualitguadiosrdmmissibe path

contror urterdiRisda chOF iRy R ARt IS A aLOE Fuifiasker edeption eq by
t he radi o reanvier furthentdirscted: e. pNETogding 3y the fell owingssejersion eriteris dor dmnt r ol

function SCGE4iRYathiissiBaaMEbMnehder a handover between radi o network
controllers RNC 1 and

d RN r only start optiopnal intense npnitoring in the

5 radi o netiSHRNEBIEEIOH pe8 t&m@gglq Fangipisson E’ﬁiﬂﬁ%ré‘ﬂ‘iqht},se‘ﬁnbﬂéﬁ‘ppﬁ‘é’é%‘és VDCP'
i ke tR6 magmegiissessi ty conbination point is set up in the radio network
controller RNC2 for the uplink.transn ssi;on pat and.said prepr.ocess once
Coa wihi ©e TEEanRssiostf pU ads AR PRl IhoRih Ine B GR! EuBPRIBRE D, |
dat a f urt herretramsmiskipntises tenbravch the quadity o which smestimated theeestt cont r ol
function SG,; Vj | t i e o

Gﬁﬂg {1@ P Imbesne (o ﬁrBBalHﬁ?r %tOEuJbE%QsSLi ! Pet nshﬁ§s‘?(gk?.l An by the

moni toring t a handover IS ‘necessary to base _stations) contr

radi o net widxagigge obthis enpodrmentiis esgid redneedradiqpath load sethe same datane

execut Bon RivesR1l9far@nbeRaRittedSANVBEH biafbhes net work controller RNC 1 and
radi o network controller 15 RNC2. Handover execution phase An inter-RNC
handover c be carried ou s follows: .- The active set . is completely
transt or r ed oS HEF ity PRAPG THBIGH WEROHE of | BE 2o BiiYs) St Adi o
net wor k combnotdtamsithe hasd stetians af whirh arkerconhected to the same radio network
controller. However, this embodiment has the disadvantage that as the terminal




20 handover execution phase the external candidate set ECS2 of the radio
network controller RNC2 conpletely becones the termnal's active set AS,
and the active set AS 1 and candidate set CS 1 of the radi o network
controller RNC 1 are renoved. Optionally, the active set AS of the radio
network controller RNC 1 may remain as candi date set ECS 1. This
arrangenent avoids the problem of 25 F&k?synchronisation found in

hi erarchi ¢ conbining. - In hierarchic conbining, each radio network

control I er &Hagsedn @fet | BouriRky Ofbetivee® WMiwoALiadist i netwbaAdi QoRRbUBIK the
controller Sﬁgﬁgd?{énﬁi.tt)ﬁh 5% ﬁmﬁl?a?‘g%bgang f%{}{?}r‘ip}’e data in the uplink
di rection. i ed out in radio network
controller RNCO Then it is not necessary to establish a macrodiversity 30
control |l er hr apeembbdinRMECn whible raddi meteomko chntrolensohitee comicRdronly
functions egui hYelsSi . gg}}i,qg; '|1 . NOl: e CO, if
t he conbi na@llwt))_ﬁr@.l g}i[l]éntcépeo eﬁﬁgggg%véﬁkgé@ﬂlg net wor 8@6 rlsgltalders gér*gfs le to
29 pr epriocekssliserbinf theanearess undiof metwork s@ntrpHes st & beneeessaryHodransmmier t hat
final conbipi bste8 1OviR8Ré oNN I N the radi o network controller RNCO
Al ternati ve%@gﬁiteo? r?e algti vgl\{nadi 0 network controllers may serve as a
socal | ed conbi hatiogn anchor, conbining the user data of .the other active
radio 5 net Yok 9@21%9 oP‘FtB."roéka?%tFoﬁgst At digpil SMBACIED: tRECTOSHESRet wor k
contr gl Iterfcﬁimn. 1ri|'g(;ead¢|§_ﬁdmgat(ﬁ thel ayvddtishRHG® bas E:ﬁlbdtdnhemat léFHd1€fi1(§O\Aﬂ| i nk
user data for e downl i nk, connec n.c ined | .ermnal . .
adai 1 onal |5 opAE S LBV nf SARRCMhEI:® RO el dntifl RRaed put g o
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direction user gata are transm.tted VI‘@ th rev(:}mactl e sg{? until 15
measur enent 9N dQF AHAFORREIRRY, Bl AL nFiwork GRADLAd, therferrdio
downl i i datetweil tofteollaramasnjuist maiterisa t he new set. By neans of this
solution, the advantages of hierarchic conbining are retained in the uplink
direction . j ' ' ' L1 4h J [ i.OR;
%oﬁiﬁﬁé’xg th%h&éﬁgﬁ)% 9 the ﬁé/%hﬁgﬂv%ﬂ?g}# I@aﬂs?lgr‘r"f_éhklgbhﬂk“f‘ &t ARio

Fol | owm ng exanpl e cutro ase o andover 1s based

20 on the cstpPek topolegies.dlowevarhin thetpreiereediembadiment thearadin nefvoskds i n t he

downl i nk diﬂcﬁ%b@é‘&oﬁ@lbéﬁhﬂ?tddf%):léx)but'ﬁhQs RRAMHEd B ublias @is LFCRInelyags Ues
that the set ¢ on is | ed in the anchor cont.rgléfl er RNCO

%It rtﬁl funct mks oca%t _
so that no RH§ICCARRLIE §€ cEhHEBSP YN LWL JDes§as: RURT PRESTY Y F
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t he use of - ITR.C j,2 ity . i, t l.e 4i
illustrat ec{% Edyqt%hsréﬂﬂrrgl\ségggﬁeﬂoﬁog\% gllsagr a?ﬁir} P\g@:}@b %1/@ ner%_lﬂg tﬁéﬁ%l Igdlos

di scussed Hitkelayges heenlhsated ascelose iasrpassible ite gbe bage statippwithey signalssofaf t er
the set conyhh ard!BEdtiRRctcd by the@rimdg, t he handover decision. First, the
anchor function ARNCF of the anchor controller RNCO sets up a 30 | ogi cal
RNC-t 0- RNC connecti on het
radi o net CHORS AEGIrainZnQA R VERg QL IN, Tac1 0 AW O LPRYOR et i on SCF i nfor s
the radi o network controll er RNC2 about the execution of the handover. The
ext er ndb cahchionding tocthe doventin, er radESaeeoriiscantrallee adeantegerusty has 8@
function SGf lB{virghé\grcﬂ%z{cY&iinc direct to the old set controller SC RNC 1
t he radi ot ECLI’]I c par ameters o?' the active-to-be base station set to be
further trarfseanstienreadisingeanchopipngtionsnt er nal operation of the radio

net wor k contrﬁ@éﬂseforPé\d@anESinmA%ﬂ B ARgafo lofhet Odntitickdin Whé ralifee
set-up of a no%&al cal | with the difference that the external candi date
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| er
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ol i ki v duT i TR i e B Rplell, AR TRt R BRI R 1 s

reserved or meeavstfer commumentingpedhfainether gedtroller, and



10 bearers needed for user data transm ssion between the radi o network
controllers and the base stations in the active set as well as radio
bearers between base stations and the terminal in manners used in the radio
net wor k unl ess such connections have al ready been conpletely created in

i ntense nonitoring of the preparation phase. 15 On request of the set
control function SCF the user data rel aZ})UDR in the anchor-RNC function
ARNCF nodifies its operation as follows. The user data relay UDR prepares
to receive theampl fork dagglinglabat f iidrédieesiyr adnvsinbigt Ybyg 0@hosdhg OfheOi Nt
VDCP- up/ RNC2 of ir}ﬁ radi o ngtwor cont rC?.I | er I?ICZ. The.useé dat a lreI gy UDR
directs t heM@BWAFATHK SEenseihtsi8aals oRRPaling PLAPY runlising J8e cYgnals) PEr
RNC2. Next ,diffeecrgebnaestionsl functi on SCF/ RNC2 sends to the set controller
SCRNC | of the radio network controller RNC 1 the paranmeters (such as the
time referenge ) anlobSaift ADM RS OARIARF AARIEAL! D GBL IR Gy Ghalig. P11 O
signal s of e base stations 1n the active set the radi 0 network
control Ser F\ghowgredigatetwork gartroll¢refungipmnanmedintelyeafiercs bandewesr kn

cot Then ¢ [RirhafGf fprédntdFoy RIgN 13 .anti, BRY AOK BLivdtk oRfollEMRARIC Ve
networ k. corifthf pRshamgentioflst pad thesradie ggvgqfkvﬁqnﬁrgﬁﬁé% A astive ééfgre
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i ndepende~nn¢lydes anrextemal ¢andidatsnsein¢adrallens(BGIC) be cootrokbdhe extammalnew

active basgagli@hicodetVvi a another radio network controller, such as an anchor

controller.

The anchor controller RNCO or the active RNC1 (location selectable) includes

30 a so-called set control function (SCF) that monitors the need for handover
between radio network controllers, prepares the necessary external candidate
set ECS and executes the handover.

An anchor controller can be established in two alternative manners:



The steps of the above-described nethod according to the invention can al so
be 30 carried out in an order other than that given above and sone steps
may be ski pped as unnecessary. 32 Above it was di scussed enbodi nents
wherein the radi o network enploys the CDVA system However, it should be
noted that the present invention is in no way limted to the CDVA system
but it can be utilised in other systenszbs wel |, such as the TDMA system
for exanpl e. 33 5 10 15 20 25 30 35 List of abbreviations used in Figures
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Controll er %ﬁ%&pég%lﬁgkga%ﬁ%%#m%%gégﬁ ?%1 er Pgﬁg IQIOEH ng dgég%:p@{e Radi o
Net wor k 5Corgangtallers RN in the radio natwiedk GRMONUDR User Data Rel ay CS Candi date
Set AS Activyigh HadiFabRFdHRI GRAM APAScHOS are always established in one and

the same radio network controller, so-called master-RNC, which at the same
time is probably the only radio network controller connected with the core
network CN. The master-RNC includes the anchor-RNC functions (ARNCEF).

10 The master-RNC facilitates a star-like topology for the connections between
radio network controllers.

The examples illustrated by Figs. 13 and 14 are based on a situation where the
anchor has been selected and one active RNC is connected with it which is not
an anchor-RNC.

15  The anchor controller RNCO shall have a logical communications connection
with both the radio network controller RNC1 and the RNC2. The physical
realisation of the logical RNC-to-RNC communications connection between
the radio network controllers RNC1 and RNC2 may be a direct RNC1-RNC2
link or, optionally, the communications between the radio network controllers

20 RNC1 and RNC2 can be realised by relaying via the anchor controller RNCO.

In Fig. 13 the set control function SCF is located in the anchor controller RNCO
so that a logical connection between radio network controllers RNCI1 and
RNC2 is not needed. Other logical RNC-to-RNC connections can be physically
realised in the three manners described above (via CN, using RNC-to-RNC
25  cable/radio link, or via base stations). A logical RNC-to-RNC communications
connection is in principle independent of the physical implementation. E.g. in
optimised routing, where the logical communications connection exists
between the anchor controller and the active radio network controller, the
physical connection can even be relayed via previous active radio network
30  controllers if necessary.

The anchor-RNF function ARNCF comprises tasks as follows:
- Setting up logical RNC-to-RNC connections between the anchor controller

and the active radio network controller,
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set. 20 6. The nmethod of claim3 or 4, characterised in that said execution
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set . corresponding LLC protocol of the terminal, but it can alternatively serve as an
" LLC relay. In an LLC relay function the locical link control unit may terminate
the messages of the radio network in a normal manner, but it relays the core
20 network messages (core network data and signalling) further to a defined node
of the core network CN. An example of this is relaying messages between a
terminal and core network of the General Packet Radio Service GPRS. In this
case the Serving GPRS Support Node (SGSN) would serve as a terminating

unit.

25  The logical link control LLC can be located such that it is always in the anchor
controller. Then there is no need to transmit big LLC buffers within the radio
network in connection with a handover of an active radio network controller.
Alternatively, the logical link control may be located always in the active radio
network controller, in which case the LLC buffers have to be transferred in

30 conjunction with a handover between radio network controllers. Possible
transfer of the logical link control from a radio network controller to another is
carried out under the control of the user data relay UDR in the anchor
controller. The location of the logical link control in the active radio network
controller is shown by dashed lines in Figs. 13 and 14.
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The macrodiversity combination point MDCP and macrodiversity controller

25 MDC perform the functions that belong to macrodiversity combining according
to the macrodiversity implementation used. The functions add and remove base

stations from the internal candidate set and from the active set.

Furthermore, the macrodiversity controller MDC according to the invention
shall be capable of

30 - indicating to the set controller SC the completed additions or removals of base
stations to and from the active set of base stations,
- adding to/removing from the candidate set visible to the terminal the base
stations added to/removed from the external candidate set,
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10% & () - @'1&6{?115%5{5) the set cor%r(gl) func?lon SCF to realise a creation/removal of an
10  external candidate set in a neighbour radio network controller and to provide
the necessary information such as the identity of the base station that triggered
the request, the identity of the terminal, etc.
- When the external candidate set changes, transmits via the macrodiversity
controller MDC to the terminal the information needed by the terminal in the
15  external candidate set measurement.
- Provided that intense monitoring is used, produces and transmits information
to the set control function SCF that i1s comparable with intense monitoring
controlled by the external candidate set controller ECSC.
- Conveys to the macrodiversity controller MDC the radiotechnical parameters
20 of the external base station set that is about to become active. The
macrodiversity controller MDC sends them further to the terminal like the
parameters it produced itself.
- On request of the set control function SCF, terminates the operation of a
terminal in its own radio network controller RNC1 or, alternatively, converts
25  the active set of its own radio network controller to the external candidate set of
the new active radio network controller RNC2.

The set control function SCF comprises tasks as follows:

— - On request of the set controller SC, allows/forbids, possibly negotiating with,
say, the target radio network controller, the creation of an external candidate set

30 ECS.
- Requests that a neighbour radio network controller create an external
candidate set for a certain terminal, transmitting the information (say, base
station identity) produced by the active radio network controller to the
neighbour radio network controller RNC2.
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- If inténsé monitoring is possible, requests the external candidate set controller
ECSC to start intense monitoring. Requests from the macrodiversity controller
the data required for intense monitoring and sends them to the external
10  candidate set controller. Requests the macrodiversity controller to produce data
comparable with the intense monitoring data produced by the external
candidate set controller ECSC if said data differ from normal reference data.
Receives the intense monitoring results from the external candidate set
controller ECSC and compares them with the quality data received from the set
15  controller SC. )
- Indicates to the external candidate set controller ECSC that the handover has
been completed and receives the radiotechnical parameters of the active
external base station set of the external candidate set controller ECSC and
sends them further to the set controller SC.
20 - Indicates to the anchor-RNC function ARNCF that the handover has been
completed between the two radio network controllers.
- When the base station set of the radio network controller RNC2 has become
the active set, requests the set controller SC/RNC1 of the old radio network
controller RNC1 to terminate operation and to remove the rest of the functions
25 related to the terminal from the radio network controller RNC1 or,
alternatively, convert the radio network controller RNC1 into an external
candidate set controller for the radio network controller RNC2.

The external candidate set controller ECSC has tasks as follows:

- When starting for a given terminal it creates for the base station BS/RNCI,
30  which triggered the preparation, a suitable external candidate set ECS based

e.g. on geographic and/or propagation technical location data and, when the

external candidate set ECS exists, updates it constantly according to the base

stations added to/removed from the active set.

- Conveys to the set control function SCF the data required for the external
35 candidate set ECS measurement at the terminal.
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| S98 109 ( )ngiwork controller RNC2 the uplink macrodiversity controller MDC/RNC2 and

the macrodiversity combination point MDCP-up/RNC2 needed in the active

radio network controller, using the external candidate set as the initial state for

10 the new active set. At the same time establishes the fixed and radio connections

-
s

needed by the active set.

Execution of handover between radio network controllers

Let us consider the execution of a handover between radio network controllers

in the exemplary situation depicted by- Figs. 13 and 14. Two phases can be
15  discerned in the handover between radio network controllers:

- inter-RNC handover preparation phase and

- inter-RNC handover execution phase.

Handover preparation phase

The following example of the preparation phase assumes that the set control

20  function SCF is in the anchor controller RNCO, so a connection between radio
network controllers RNC1 and RNC2 is not needed. The preparation phase is
the same in the uplink and downlink directions.

In the situation depicted in Figs. 13 and 14 the handover preparation comprises
the following steps:

_ 25 First, the radio network controller RNC1 adds a base station to the active set
AS. The signalling flow diagram in Fig. 15 shows one method of adding a base
station to the active set. Then the set controller SC/RNC1 detects on the basis
of the boundary base station list BBSL that a base station has been added to the
active set which is located in the immediate vicinity of the base stations

30 controlled by a neighbour radio network controller RNC2. The set controller
SC/RNCI sends a message about this to the set control function SCF. If this is
the first such base station, the set control function SCF requests that an external
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connection between the radio network controllers RNC1 and RNC2, this can be
10 done direct to the set controller SC/RNCI. The set controller SC/RNC1 adds
the external candidate set ECS to the set of base stations to be measured at the
terminal. This is done controlled by the macrodiversity controller MDC/RNC1

as in the case of an internal candidate set.

After that the terminal uses e.g. pilot signals to perform usual measurements for

15 the base station set that includes the candidate set CS and the external candidate
set ECS. In this example it is assumed that the terminal makes a decision or
proposition for transferring base stations between the active set and the
candidate set, and the transfer can be carried out by the macrodiversity
combination point MDCP and macrodiversity controller MDC. The set

20  controller SC/RNCI1 is informed about the transfer. When the macrodiversity
controller MDC/RNC1 detects the request of transferring a base station
belonging to an external candidate set ECS to the active set, the request is
transmitted to the set controller SC/RNC1 to be further considered or to be
executed.

25  If the only boundary base station toward the radio network controller RNC2 is
removed from the active set, the set controller SC/RNC1, having detected the
situation, removes the external candidate set controller ECSC from the radio
network controller RNC2 by sending a removal request to the set control
function SCF/RNCO, Fig. 16. The set control function SCF/RNC then conveys

30 the request to the radio network controller RNC2 which removes the external
candidate set controller ECSC. The procedure then starts over again. Otherwise
the set controller (SC/RNC1) requests for external candidate set update in the
radio network controller RNC2.
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controllers RNC1 and RNC2 or only start optional intense monitoring in the
radio network controller RNC2.

In intense monitoring, a preprocess MDCP' like the macrodiversity
combination point is set up in the radio network controller RNC2 for the uplink
transmission path, and said preprocess once in a while receives data from the
terminal but does not itself transmit data further but only the connection quality
report to the set control function SCF.

Having found on the basis of measurements or intense monitoring that a
handover is necessary to base station(s) controlled by the radio network
controller RNC2, the set control function SCF starts the execution phase of a
handover between radio network controller RNC1 and radio network controller
RNC2.

Handover execution phase

An inter-RNC handover can be carried out as follows:

- The active set is completely transferred to the new radio network controller
RNC2. Thus only one radio network controller is active at a time. In the
handover execution phase the external candidate set ECS2 of the radio network
controller RNC2 completely becomes the terminal's active set AS, and the
active set AS1 and candidate set CS1 of the radio network controller RNC1 are
removed. Optionally, the active set AS of the radio network controller RNC1
may remain as candidate set ECS1. This arrangement avoids the problem of
RNC synchronisation found in hierarchic combining.

- In hierarchic combining, each radio network controller has an active set of its
own. All active radio network controllers perform their own combining for the
data in the uplink direction. Final uplink combining can be carried out in radio
network controller RNCO. Then it is not necessary to establish a macrodiversity
controller proper MDC/RNCO in the radio network controller RNCO or
functions equivalent to a macrodiversity combination point MDCP-up/RNCO, if
the combination points of the active radio network controllers are able to

F(" 10%
10
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Alternatively, one of the active radio network controllers may serve as a so-

called combination anchor, combining the user data of the other active radio
5 network controllers prior to the transmission to the radio network controller

RNCO. The user data relay UDR/RNCO has to duplicate the downlink user data

for the downlink connection combined in the terminal. Additionally, the base

stations of the active sets of the different radio network controllers must be

synchronised as required by the CDMA method used. Hierarchic combining
10  may comprise several hierarchy levels.

- A combination of the alternatives described above is used e.g. in such a
manner that the downlink direction employs complete transfer of active set and
the uplink direction employs hierarchic combining. Then in the downlink
direction user data are transmitted via the previous active set until

15 measurements show that the new base station set is better. Then the downlink
data will be transmitted via the new set. By means of this solution, the
advantages of hierarchic combining are retained in the uplink direction but data
duplicating is avoided in the downlink direction.

Following example of the execution phase of an inter-RNC handover is based

20  on the complete transfer of the active set both in the uplink and in the downlink
directions (alternative 1). The execution phase example assumes that the set
control function SCF is located in the anchor controller RNCO so that no logical
RNC-to-RNC connection is needed between the radio network controllers
RNC1 and RNC2. The execution phase example is based on the use of

25 macrodiversity in a generic CDMA system. The example is illustrated by the
message flow diagram in Fig. 17.

In the example discussed here the handover execution comprises the following
steps after the set control function (SCF) has made the handover decision.

First, the anchor function ARNCF of the anchor controller RNCO sets up a
30 logical RNC-to-RNC connection between the anchor controller RNCO and the
new active radio network controller RNC2. Then the set control function SCF
informs the radio network controller RNC2 about the execution of the
handover. The external candidate set controller ECSC sends to the set control
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radiotec mcal parameters of the active-to-be base station set to be further
transmitted to the terminal. Internal operation of the radio network controller
RNC2 is mostly the same as in conjunction with the set-up of a normal call

5  with the difference that the external candidate set is immediately made the final
active set. Instead of an external candidate set, a set controller SC/RNC2,
macrodiversity controller MDC/RNC2 and macrodiversity combination point
MDCP/RNC2 are established for the uplink direction. Controlled by the radio
network controller RNC2 it is reserved or created terminal-specific fixed

10  bearers needed for user data transmission between the radio network controllers
and the base stations in the active set as well as radio bearers between base
stations and the terminal in manners used in the radio network unless such
connections have already been completely created in intense monitoring of the

preparation phase.

15 On request of the set control function SCF the user data relay UDR in the
anchor-RNC function ARNCF modifies its operation as follows. The user data
relay UDR prepares to receive the uplink user data from the macrodiversity
combination point MDCP-up/RNC2 of the radio network controller RNC2. The
user data relay UDR directs the downlink user data also to the radio network

20 controller RNC2.

Next, the set control function SCF/RNC2 sends to the set controller SC/RNC1
of the radio network controller RNC1 the parameters (such as the time
reference and the scrambling and/or spreading code used) of the pilot signals of
the base stations in the active set of the radio network controller RNC2. The set

25  controller SC/RNC1 in the radio network controller RNC1 sends to the terminal
the parameters of the new active set.

Then the macrodiversity combination point MDCP/RNC2 in the radio network

controller RNC2 starts transmission with the new active set AS/RNC2. This is

acknowledged to the anchor-RNC function ARNCF via the set control function
30 SCF.

Finally, the anchor function ARNCF may request the radio network controller
RNC1 to remove the terminal's set controller SC/RNCI1, macrodiversity
controller MDC/RNC1 and macrodiversity combination point MDCP/RNCI as
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well as to release the terminal-specific fixed bearers between the radio network
controllers and base stations and possible remaining radio path reservations.
Alternatively, the anchor controller may request the radio network controller
RNC1 to turn the active set of the radio network controller RNC1 into an
5 external candidate set ECS. This having been acknowledged, the inter-RNC

handover is completed.

In the examples discussed above it is assumed that the frequency of the external
candidate set ECS complies with re-use 1, typical of a CDMA system, so that
the external candidate set has the same frequency as the candidate set proper. It

10 is however possible to establish an external candidate set at another frequency.
Then, the active set AS of only one candidate set can be in use. Even if
macrodiversity combining were not an advantageous solution between different
frequencies, this embodiment still facilitates the change from candidate set AS
to new candidate set AS' in accordance with the principles set forth above.

15  Applications of invention

The present invention can be used in connection with a great number of
applications. These include e.g. database search services, data downloading,.
video conferencing, "on demand" data purchases from a communications
network, use of world wide web services in the Internet including web

20  browsing etc.

The embodiments discussed above are naturally exemplary and do not limit the
invention. For example, the terminal may comprise a mobile station, portable
terminal or a fixed terminal, such as the terminal of a cordless subscriber

connection.

25  Particularly it should be noted that the creation of an external candidate set for

- -an inter-RNC handover can be carried out independently of whether data

communications will be routed to the new active base station via another radio
network controller, such as an anchor controller.

The steps of the above-described method according to the invention can also be
30 carried out in an order other than that given above and some steps may be

skipped as unnecessary.
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CDMA system. Howeyver, it should be noted that the present invention is in no

way limited to the CDMA system but it can be utilised in other systems as well,

such as the TDMA system, for example.
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List of abbreviations used in Figures and description

CN Core Network

GRAN  Generic Radio Access Network

TDMA  Time Division Multiple Access
5 CDMA Code Division Multiple Access

TE Terminal Equipment
BS Base Station

nBS new Base Station
oBS old Base Station

10 BSC Base Station Controller
RNC Radio Network Controller
nRNC new Radio Network Controller
oRNC old Radio Network Controller
aRNC anchor Radio Network Controller
15 aRNCF anchor Radio Network Controller Function
bRNC active Radio Network Controller which is not anchor RNC
UDR User Data Relay
CS Candidate Set
AS Active Set
20 ECS External Candidate Set
ECSC External Candidate Set Controller
MDC MacroDiversity Controller
SC Set Controller
SCF Set Control Function
25 BBSL Boundary Base Station List
MDCP  MacroDiversity Combination Point

RI Radiopath Information

BI Bearer Information

ID IDentity T
30 HO HandOver

ack acknowledge

up uplink

down downlink

req request

35 resp response
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1. A method for controlling radio communication between a terminal (MS,
TE) and a communications system (CN, GRAN) in a communications system
wherein the communications connection between the system and the terminal is
5 established via an active radio network controller (RNC) and active base station
(BS), characterised in that prior to a handover between radio network
controllers an external candidate set is established, and the candidate set of the
new active radio network controller is established on the basis of said external

candidate set.

10 2. The method of claim 1, characterised in that the communications
connection is directed to said active radio network controller via a second radio
network controller (621-628).

3. The method claim 1 or 2, characterised in that a handover between radio
network controllers comprises a preparation phase and execution phase.

15 4. The method of claim 3, characterised in that said preparation phase
includes a step for adding a base station to the active set.

5. The method of claim 3 or 4, characterised in that said execution phase
includes steps for changing the active radio network controller and the active
base station set.

20 6. The method of claim 3 or 4, characterised in that said execution phase
includes steps for keeping at least two radio network controllers and their base
station sets active.

7. The method of claim 5, characterised in that the active radio network
controller and base station set are completely transferred.

25 8. A communication system, which comprises a first and a second radio
network controller (RNC) and base stations (BS) connected to the radio
network controllers to provide a communications connection between the
system (CN, GRAN) and a terminal (TE) connected with it, characterised in
that it comprises means for creating an external candidate set prior to a

30 handover between radio network controllers and means for creating a new
candidate set based on said external candidate set.
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means for directing the communications connection to an active radio network
controller (bRNC, RNC1, RNC2) via another radio network controller (aRNC,

RNCO).

5 10. A radio network controller in a communication system, comprising means
for routing communication to another radio network controller during a
connection, characterised in that it comprises means for establishing an
external candidate set.

11. The radio network controller of claim 10, characterised in that it

10 comprises means for creating a boundary base station list and means for
establishing an external candidate set on the basis of said boundary base station
list.

12. The radio network controller of claim 10 or 11, characterised in that it
comprises means for turning an external candidate set into a candidate set.

15 13. The radio network controller of any one of claims 10 to 12, characterised
in that it comprises a logical link control unit (LLC) for controlling
communication between a radio network controller (RNC) and a terminal (TE).

14. The radio network controller of any one of claims 10 to 13, characterised
in that it comprises a set controller (SC).

20 15. The radio network controller of any one of claims 10 to 14, characterised
in that it comprises an external candidate set controller (ECSC).

16. The radio network controller of any one of claims 10 to 15, characterised
in that it comprises a macrodiversity controller (MDC).

17. The radio network controller of any one of claims 10 to 16, charaeterised
25  inthat it comprises a macrodiversity combination point (MDCP).

18. The method of any one of claims 1 to 7, the communication system of
claim 8, or the radio network controller of any one of claims 9 to 17,
characterised in that the radio network used for the communication is an
UMTS network.



