02AUXR005 WD 02/073993 PCT/F102/0018 1 A network and nethod for sharing
radi o acess nodes between core networks. The present invent§@naAgglgpgses to
cel lul ar Waﬂk,@mg@}works, and in particular to radio access _networks of a
cellular radio system Networks of cellular systens are tyorEa8¥0018f vi ded
into a Radi o Access Network RAN and a Core Network CN. Presently the third

generation (3G radio systens are being standardized. mﬁulﬁmwmﬂumw N
it

be based on WCDMA technol ogy, W de-band Code Division M
over the air interface and thus this technology w Il be used+isisst he RAN,
wher eas t&e CN-wll _ be ﬁim'lar to the one existing in GSM (d obal System
for Mobil ‘EBH?%MWE%PFG QY for; shardng 15dde cifess nadied e tipenyicare aletwmkssyst em
architecture of a 3G system The system conprises the elenents shown in
Figure 1, i.e. a nmobile station M5, the RAN (marked UTRAN, UMIS

Ter r est r i €he prasenh inventini Selatemidscdllmaradicenatalorkdytand in pERtiQASMBRIRRL | Ons

System, ] he,CN, The mgbil e ation MS is radio connected to at | east
one base %rég?%gﬁt%s\ﬁgiac‘rﬁghard@ai%ﬁ%ﬁ%o a radio network controller
(RNC) over the so called lub interface (and two RNCs may be connected with

each other over the so called lur interface). Further the RANis connected
to the clNeiwerks atcellulansystams are typisalbwdividedtine 4 RaidieAtbessNEiIGTH

t i | ' i tchi Cent i ncl udi the VLR
(Vo1 tor TR i Yt NEtBlone GRE Rrassiy e it Shnaratiorciaey djspevatomsde,
Fu(ra'[ ﬁer t he be?sh N i g ét%%’ﬁ&e? 2?:1 Bﬁéﬁgﬁf&gﬁfe( gf%?éec\’/vgﬁl w&ag%ﬁﬁ%%de) IVpand
It he {\/Btchi\@!'decbﬁwé&m IDMSM)G:EMH#MB @measmve:ﬁb?é atirAattar:maLagu(ﬂagg tmfgur te_ at
eas n a connecti g e me Location
Regi st er ?eg‘ﬁg’b@%&%#‘g?&" gﬂ%ﬁﬁ\" V\‘-‘Qﬁ"ﬁ?ﬁih% Wﬁh‘%éwilﬁf te theyoner

net wor ks mtmb%@w%a'%éémﬁ/g%“e%ﬁﬁms y circuit switched

comuni cation would go via .e. via C and GvSC) and packet

swi t ched comunication would go via the GSNs (i.e. via the SGSN and GGSN).
Figure 1 presents a block diagram of the system architecture of a 3G system. The
system comprises the elements shown in Figure 1, i.e. a mobile station MS, the
RAN (marked UTRAN, UMTS Terrestrial RAN where UMTS stands for Universal
Mobile Telecommunications System), and the CN. The mobile station MS is radio
connected to at least one base station BTS which is connected to a radio network
controlier (RNC) over the so called lub interface (and two RNCs may be
connected with each other over the so called lur interface). Further the RAN is
connected to the CN over the lu interface. As shown in the figure the RNC is
connacted to the MSC (Mobile services Switching Centre) including the VLR
(Visitor Location Register) and to the SGSN (Service GPRS Support Node, where
GPRS is General Packet Radio Service that is standardized in GSM). Further the
SGSN is connected to the GGSN (Gateway GPRS Support Node) and the MSC is
connected to the GMSC (Gateway MSC). As seen in the figure at least the MSC,
GMSC and SGSN have a connection to the HLR (Home Location Register) and
SCP (Service Control Point). The connaction to other networks go via the GMSC
and the GGSN, where typically circuit switched communication would go via the
MSCs (i.e. via the MSC and GMSC) and packet switched communication would
go via the GSNss (i.e. via the SGSN and GGSN).
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0 2 AUG 2005 ' WD 02/ 073993 PCT/ FI 02/ 00187 2 The radi o frequencies that the
3G system (that will be based on WCDMA, W de- band Code. Di vi d UG pl e
Access) w WO eeF3gesn conmuni cation between the M5 and the BEgriddaymibeen
agreed by different standardi zation bodies, and in several countries

| icenses to build 3G networks have been ol d to operators on auctions.
These |icenses have been trenendously exgensi ve. Also building up a new

net wor k adghégi I | i Lt Sari ' t and
Chere t hor oo 8D frequetiiug that IS SUefrh TRTH:Syi Be'tadf iy, WOBHA, MR
profit anbampdoske Division Multipledccess) wil udae(iﬁﬁomﬂmﬁat]jdcbbemwﬂ therMS

nt of a certain

t ankend Mulkpleocs: =6
(rm i 204 S BTS) Relye by eeed i G ateriseandasizeiog dociase 208 et wor k

li cense. T, ' i I ' ' far i costs
inrelati Oéﬂa?éﬁ%(ﬂ.&t@@%gc\ivé@se%m% rlﬁ'gia ﬁ@%ﬁ‘ke’ﬁ{k%"ﬁ éﬁ%angg’%égé Sﬂe- use
of two paraudtimnsc dTeseclioansis Have besn tréihentbasly expansivs. Alse-uligiydp a"
order to increa qre network capacity of an operator's network by

e the c >
dynani cal |}P¥ ‘é(ﬂT'ﬁw@dé'H@"4‘|B’ar&QHEP§v§‘é'§9t"h\é99ttW@n&t%b9 madeen equigmentt he

bile t . 9 - . ) . ' BSS. wi | |

forvard trand Herbifedisleatis dIeSIERE fiphinsbherdf vAllad Bk 1o Make Rt

on the corandhpaywofithedavstmentswith the B3 systbmuisieeser) i ceftain cofmtifed ut
core petworks for each BSS.

rat her aoms Cﬁgt %@if an ogerat,or woul usgéiﬂ C¢ .

Further a MRF&RBEOLCHAYoR adBAnremANteka co MRIN{rAW vekageareaiin orden |t
can not bgoriH@b ' igs the existing nobile network

st andar ds, But egﬁ#%‘efrae%%itﬁggg; @%ﬁ%@"@?n%%‘e present standards. According
to a first aspect of the invention there is provided a nethod for radio
communi cat. cel ] tcjﬁlg]r radi 9. network having a radi o access network and

on in
a core ne’t%? ,ref{hgrer ISR Blegr paed to spak spiutions rfgfs$%n&90$§d§ felatiea# o

network QRBES MeWEhatwdiks.@ Plurality of base stations, the nethod
conprising connecting at |east two different core networks to one radio

access network, and sharing at |east one base station of the radi o access

network beyueeHent WO 01/15471 discloses the use of two parallel core networks for one
BSS (base station sub-system) in order to increase the core network capacity of
an operator's network by dynamically spreading the load between the two core
networks. When the mobile terminal registers its presence in the location area, the
BSS will forward the request dynamically to either of the two core networks based
on the core network loading. The solution shown does not save costs but rather
adds costs if an operator would use two core networks for each BSS. Further a
drawback of the solution described in the WO document is that it can not be
imple'ménted as such according to the existing mobile network standards, but
would require a change of the present standards.

According to a first aspect of the invention there is provided a method for radio
communication in a cellular radio network having a radio access network and a
core network, the radio access network comprising at least a radio network
controller and a plurality of base stations, the method combrising

connecting at least two different core networks to one radio access
network, and '

sharing at least one base station of the radio access network between
the at least two different core networks by using a first frequency to establish a



the at | east two different core networks by using a first frequency to
establish a 0 2 AUG 2005 3 first cell at the base station. for one of the
at least two different core networks and using a second frequency to
establish a second cell at the base station for another Qe G at

| east two different core networks. According to a second aspect of the

i nvention there is provided a cellular gadio network conprising at |east
two di fferent core net wor ks and one radi o access network connected to each

of the at fieshsell atibebsse stationdekene oht@eraid&astM@ds‘bren‘t@ovmn&tmmkqoamctes at
east a1 a0kRaBeloeni (640bAS) b ndlind Aoty e ARSI, 79, o2

core networ onpri ses enen station
of the- radanofaecelsesoh’ehevatﬂdasuth/v@dlflbrejmcenb hetwoeksused by each of the at
| east two different core networks, wherein the base station conprises a.

transcei-ver for transceiving at a first frequency to establish a first cell

for ones of Actdrgingtto laasebnd Wep&litiof HecinvestirethB Ry Wr&ﬁdéd‘ﬂ c%ﬁulaF fa%amce' ving
at a second frequency  to establish a second cell for another one of the at

| east two BEWMOBS QPP %a&'saﬁ%twwfﬁ%renh@@@rw\wkﬁ@nd aneitadio:aneess of the
i nvention Lok b&rié"cfé‘ﬂ B ch orfg‘igf% IQQét%%or&ﬂé{mfo?k{?ﬁe F%@Eb@és@g ~means

for connecting to at |east two rent core n reans for
connect i ngnetyork garaprigeista legst Baaélostmomnmntrallércmum phuralitpobbdse creating

an all ocat e m_.on f th of base
stations aﬁgﬁrﬁégﬁ@ gatt'iﬁ{?]reren ofoé'q%}éﬁ or %’lngpﬁ gf"ﬁ@?iﬁa %’?ﬁlon nmeans
furt hetO cdgsei statioreofdhe eadid & leCessme!WotmefcbnﬁgtIredm beWsk® by eaeRIoF ten first
cell -estab '&ﬁgw he .base statjon.to Cﬁ%ég ond to a certain one of 25

t ?

the at |ea @r‘?{gﬁ%er WOk, Myhereip ptation gomprigeRidd, and a

det er ni nattrmcenér for erhhéaeivieg at 4 fitst FrrqieRd) foddshaiieh A vscadil foP8heBt i shed at
rrespond to a certain other one of the at | east two

t he base s E F é &
core net wdPRE! (8RS 'i”@éﬁ' et sonediedwearks padifpriransceivinthatomseesmdi frequsingy al i t y
of base sttglesRiblish 8 sBLoMEEall BPENGhet BRe %? thel £384st't}B d?ffgrgntr}fo?W rks based on

the cell used at the base station for the 30 particular tra Accordi ng
to a féurt'ﬁ’t‘ﬁ%rﬁéct of the invention there is provided a base station
conprising a transcel ver for transceiving at a first frequency to establ [ sh
a first
- According to a third aspect of the invention there is provided a radio network

controller comprising:
means for connecting to at least two different core networks
20 . _means for connecting to a plurality of base stations,
allocation means for creatmg an allocation between traffic to and from
- one of the plurality of base stations and the two dlfferent core networks, wherein
~ the allocation means further comprises a determination of traffic relating to a
certain first cell established at the base station to correspond to a certain one of
25 the at least two core networks to which the traffic is intended, and a determmatlon
of traffic relating to a certaln second cell established at the base station to
correspond to a certain other one of the at Ieast two core networks in order to
--allocate the traffic from one of the plurality of base stations to either one of the at
_  least two core networks based on the cell used at the base station for the-
30 partlcu!ar traffic.

According to a fourth aspect of the invention there is provided a base station

comprising a transceiver for transceiving at a first frequency to establish a first

cell, the communication of which is intended for o at least iffe re
S ntended g Hﬁf’;’?f east two different corg



cell, thé comunication of which is intende for one at least two different
core. 0 2 AUG 2005 WD 02/ 073993 PCT/ Fl 02/ 00187 4 networ ks BAdAYGD 2005

transcei wog2/ensgs second frequency to establish a second
comuni cation of which is intended for another one of thesg#kfﬂégé{]ﬁtm

different core networks. According to g fifth aspect of the invention there
I's provided a nethod for radio comunfcation in a cellular radi o network

havi ' . d t k, th t hod ]

Connect | notrks 3RO BRI ANE Sheobd Eadkianey 1o ostakishaipecanctodls

net wor k, iencomhamicagiontof e IO i kr Bl Bf 1eNs LAGI g acCess
rKs,

net wor k 1? tween the at least two different core netwo Wein the at
| east t wAti@rentgasametwarks. net wor ks bel ong to different network operators.
According to a sixth aspect of the invention there is provided a cellular
radio network conprising at |least two different core networks and one

radi o acAeeordinWQf'fthg@ ; : t ore nhetworks,
the radi o access _-nel_t wor Eagtr:%ﬁgggﬁvﬁfrb@ tﬁé{%f&ﬁg@ﬁb}:eﬁﬁg%&f@@% enments,
and at | efnusicationdngoeadlutaraadio netwark bhaving 2 radio eteese heRidikishacenf i gur ed

to be us e.at least two different core networks, erein
EbteetiBfi] iy meip

the at | east COMPISG wor ks bel ong to different network
operators. Accor desyehdadi ' ' here is provided
ing RWRR o HRSeht Bbrd H@W&ggm]éﬁgir%@ota&cgﬁsl foet

a radio network controll'er conprising: neans Tor
two diffROWIKE@NG: networks, wherein the at least two different core

net wor ks bel ong t | rent, network operators, and  neans for connecting
to a plurality of&b%w Igastpne "ﬁw&fﬁr@eﬂwfathewgﬁmmmetwork he

i nvent i duetiveenahe it e twe diffo Bt ?\mg} it in ot |1, the
comuni cation of which Is I.rllt gﬁggﬁb or?éﬂgﬁ(@(sb até1n§g§?aﬁ?%\%twpf(ﬁ§?'@m core
net wor k<CQrRfietwarksthpleng to differantineteoroopematesat ors and a second cell, the

conmuni cation of which is intended for another one of the at |[|east two
different core networks

According to a sixth aspect of the invention there is provided a cellular radio
network comprising at least two different core networks and one radio access
network connected to each of the at least two core networks, the radio access -
network and each core network comprises network elements, and at least one
network element of the radio access network is configured to be used by each of
the at least two different core networks, wherein the at Ieast two different core
networks belong to different network operators.

According to a seventh aspect of the invention there is pfovided a radio network
controller comprising:
means for connecting to at least two different core networks, wherein the
at least two different core networks belong to different network operators, and
means for connecting to a plurality of base stations.

- According to a eighth aspect of the invention there is provided a base station
comprising a first cell, the communication of which is Intended for one of at least
two different core networks that belong to different network operators and a

second cell, the communication of which is intended for another one of the at
l_east two different core networks



02" AUG 2005 WD 02/073993 PCT/ FI 02/ 00187 5 According to a GR2nsUe 28pect of
the invention there is provided a nethod for radio comunication in a

cel | ul ar W&M®3wor k having a radi o access network and FCTHPUOHET wor k,
the radi o access network conprising at |least a radio network controller
and a plurality of base stations, the ngthod conprising connecting at |east
two different core networks to one radi o access network, and sharing at

| east oneAteurdingttota nintioispbet ofdhie inventionsthees isoprovidedvemethadforaadiceast
two different core networks. b establisrpk_\g?l,a firgt cell at the base

Of €, . Dy €2 '
station feamawicationdn aeellularzadia netwa g a radie ageesH PRWAKANGA ng a

first code,J i I | e : | east two
di fferentg%&gaﬂgfwﬁég?&igrég cgggg%ﬁ?@ﬁ%éﬂ gréslfeq%tggi:fé(%gﬁ@g![otﬁ‘gﬁt%se station
for anot hegntrodee antl 4 prirality bt base statiotis{ frey methedcempeisingr ks and using a
second code in the 'second cell corresponding to the another one of the at

| east two differ enconpaingridopstiwortiterant 6gre petvarks i ong sedip agcess e
i nvention ttﬁl?)rr 4®_provi ded a cellular radio network conprising at |east
two differ® '0 net wor ks and one radi o access network connected to each

of the at |east twshadigahiehsbons basbetatiuhi of theqadiv acugssarstworkipstiveen at
| east a radio network controller and a plurality of base stations, and

each cor etheatipagt taordffeeant corr ABMOks iYent s, and at | east one base
station of the radio access JagiiBhihg'sfifs? Bbll ¢ iiFbhh BRtHATE: G BRfa & the
net wor KS,” wherel n the bas

at least two different core e statiron conprises a
t ranscei vieast vediffelbbntsdore retwetksaaid usingtahiirsbesde it thisi first €éall one of the at

cor T esponReRNGo ot of e sk oheiG FiBrantobks BRMRARANE wor ks and
Lo establish a second cel| alreibieliasosirtl bafal o U Aio?RA lthde !

| east two different core networ SIng a secon e second

cel | correspohthegt least two differérdrcora mebivorksaarad using assedond atidefiathat core
net wor ks. According to an el eventh aspect of

provi ded secand ¢ellearresnondingtq the anot 8hpape Qfﬁg@ea{ Pe\ég{] {V\i/ooaifftepeer{tecoirg

networks

According to a tenth aspect of the invention there is provided a cellular radio
network comprising at least two different core networks and one radio access
nefwork connected to each of the at least two core networks, the radio access
network comprises at least a radio network controller and a plurality of base
stations, and each core network comprises network elements, and at least one
base station of the radio access network is configured to be used by each of the
at least two different core networks, wherein the base station comprises a
transceiver to establish a first cell at the base station for one of the at least two
different core networks by using a first code in the first cell corresponding to the
one of the at least two different core networks and to establish a second cell at
the base station for another one of the at least two different core networks by

- using a second code in the second cell corresponding to the another one of the at
least two different core networks.

According to an eleventh aspect of the invention there Is provided a radio network
controller comprising:
means for connecting to at least two different core networks,



means for connecting to at least two different core networ B AOG 2008UG 2005
WO 02/ 073993 PCT/ FI 02/ 00187 6 neans for connecting to a plurality of base
st ati ons, WRIROFWII on neans for creating an allocation bet BEIFINYMA$T ¢ to
and fromone of the plurality of cells and the two different core
networks, wherein the allocation neansgfurther conprises a determnation
of a certain first code used In a first cell +to correspond to a certain

one of the at 'rﬁé&ﬁsfd%cﬁmeetiﬁgwfa@ﬁramwmm éthdong,af fic is intended,
and a determination of a certaln second 'code used in a second cell to

correspond to alloeation meansdior craating amallegatioshatwean tadlie taandirorsone |
order to locate the traffi.c f.,rom.one of {he pl [ j focells .o either
one o 1t ta Phitaly ol ts el HaahiRgiferept oote Betatke obiaretLig Findalign ol 1"
By the dehhhhd | oo . | ¢

et o i 5 B e R o G O e L& Tt B oy
and the toicotrespondito eheattain onarmidhe ableast e sore nerkato which thatteaffies a

et oy k) Jamehadldhd o RSt RoR bF Adein S8hAT &8 b ¥ hB0TcHRIS
Swi t ched fé% oRELLIQ éféréalp btHePghd bftHePdt 18881l et ridhRoikedn drdéidpent core
net wor ks be or?g to two different operators, whereby the enbodi nent

‘conpr i sesalivicate thg trafficdesn cnewofdhe pluralityfof celle to aliher one ebtherattleastdwoet ween

at least two different network oti)erat&s I—éﬂ ver, one single network
oper at or S¥GNPMP e rode baed T MeLlet wor ks bet ween which t he
sharing can be made. One enbodi ment conprises sharing at | east one of a

radio network controller (RNC) and a base station (BTS) between at |east
two diff dBythe definitior care retwark CNithareris intendedy GHysiemns that there ig

G 1 or entPABACRdTa R SWiFhed BaR Rauoaier Bfmaie Eler 8 RN Ed B, <)

a net wor ksjichftsviiched ddMinufidaibhbldveAty (eUBR asMST)shhereatd MST When a

| ar ge geographical area is to be covered, such as a conplete count ra/.
ons.

Ther ef or dtegatheywitb a1 GMB@kean standfopSSaeN (sireuit switshed carp netweri):an

i 11 or ontSOSN heGStheE WiBa BERNRERh AR b1 G %@@%ﬁ’ﬁ‘?ﬁ%ﬁ snbodi rent

the diff efgdorioe! | s :

In a particular embodiment the two different core networks belong to two different
operators, whereby the embodiment comprises sharing at least one element of
the radio access network between at least two different network operators.
However, one single network operator could also have two different core networks

between which the sharing can be made.

One embodiment comprises sharing at least one of a radio network controller
(RNC) and a base station (BTS) between at least two different core networks (of

- different network operators). In a preferred embodiment both RNCs and BTSs are
shared between at Ieast two different core networks (i.e between two different
network operators). In a network thére is a particularly huge number of base
stations when a large geographical area Is to be covered, such as a complete
country. Therefore savings can in particular be achieved by sharing base stations.

Also one embodiment comprises forming with a base station at least two different
cells, one for each network operator. In a particular embodiment the different cells



02' AUG 2005 WD 02/073993 PCT/ FI 02/ 00187 7 are formed by using different
frequencies (or frequency bands) for the different operatOIZSAﬁ(BdNSt he sane
BTS. Mor eQu@bntided he different cells different identifi ceﬁd W d be
used, such as different MNCs (Mobile Network Code). Ther are s e nmobi | e
station and the user does not automatically see that different operators
are not-having different base stations bHut “rather share a base station.

t tification. The

sharing @ﬁﬁh%ﬂ“@&%@%@hﬁf Fishelisos treaHBrchBauds dpr iy diferentctors o
Znt gﬁﬁ:eﬁpﬁgat@fbcﬁrggi @d‘%&gﬂg BTE* Mbt;é:oe{é ﬁﬁgth%tﬁgb@]t c§'|€aé{bq e'(q:'tﬁl ons fromthe
base st atidentificetions wald bea,lsedl tmcfa;ls dcddfqrenisthQB Mogreaﬁgn%%;(jeﬂﬁ?t

h n one sector-ws
oper at o TSSO e FrliBcstain 8745 uEst dodeot autpnmtlcamés%mtdsﬁem use
di f f er entopepsibry ér@ﬁoﬁhé\ﬁﬁ%dﬁf&éhpﬁaé&éﬂ&ho BuPRith nL% ﬁaété‘ﬁta?@ ri ng ey
di ffer geographically in that not necessar eac ase s 1 On
radi o acddeseiee apch operalseis ayledaskndfout fite cmvrardlengflcamrrr ator but one

operator may use one base station alone and anot her operator nmay use _
anot her base station alone and thereby different operators may have a bit

di f f er entTheoMRITRGECET 818D B déﬁ@bg%ﬁahhé%gn@ﬁhﬁﬁc}t'r}@g@?@aﬁ!ﬁ%ﬂé&t@% di'e

operator could include several sever a particular
embodi mek@se gtaticiniThis meansdhabthe b@esamtlongs usmgrnarmmmhntanaae ithali 0

t b re each_cell (of each
pase. st atrontp Heehiuidh shotbin EHiraR dicituinnd s tinPos ReaBBNER s of tho. at
| east  t\uxadiplé ardﬁﬂtmaymnmiswhi‘ée &F ﬁxdﬁﬁér@ﬁfisec‘iﬁ@"m'e r%th%"bl%lrln%cat'on

between each cell of one and the same network operator a
networ k &2y k@ d§&ﬁe‘iecﬁfﬁ’e\fv@ﬁcﬁnd diffieegnt aperatess calmevag credibaliftsrenhe RNC.

I
ol ement SN BaR AR ofBfd: 4 eh e frnar 4 Bree BRinBdhadover 1
net wor k apettarokikpwiseothessteartrigemay diféregetig ré;ﬁlﬁn@&llWiﬁttH@f KoOmstiedkafify each

base stati on woul d use three_ di f?erent frequenC| es form ng three di fferent

cel s, &8RN baspstationof heragia aceess netviosk isdusast by each af thef sharing
Oper at or Jyne}fto PBHOSRS %ﬁerator may use one base station alone and another operator

may use another base station alone and thereby different operators may have a

bit different coverage areas if they so like. Typically the network of one operator
could include several SGSNs and several MSCs.

In a particular embodiment the administration of the sharing is implemented in a
radio network controller (RNC) by having a routing table where each cell (of each
base station) is defined and also different core network elements of the at least
two different core networks are defined. Accordingly an allocation between each
cell of one and the same network operator and the core network of the same
operator is kept in the routing table of the RNC.

- Naturally the sharing of one single radio access network may be equally
implemented between several core networks (and therefore between several
network operators), For example in case of three network operators each base
station would use three different frequencies forming three different cells; each
belonging to a different core network (to a different operator).



0 2 AUG 2005 " PCT/FI 02/00187 8 The present invention can bgaofydehgg for
network operators to quickly build up a new cellular network covering a
certai n geogreph9x area. This can. be done by two or nor ECEFE2AOHY s
buil ding up one single network in co-operation, which is shared between
the operators according to the present gnvention. This also helps in
optim-zing the use of the. capacity of the network. Namely, in the

begi.nni nerpg \Pl%seﬁﬁﬁvaﬁfléﬁ%ﬁntﬂéeoﬂhﬁr?%r Rétwark opBidtorsstol quitkipbaid Lp d ow and
esen

| ncreases -over tine the pr | nventi.on subscribers of di fferent
oper at or meweelh.ttdua‘tetwank covering acerteimgeegiapbicaieas Thiscambg dang byHuie t he

o ook gore aRselore LB o 6RG siidlg hahibk RSt b 1 ind e
Co=0per afjy We@ﬁﬂié‘bﬁ FatH%V%éb%Yﬁng% tﬁé'drdserﬂqmvb?ﬂiéﬂnﬂ'hlsrmﬁu\ﬁélp% ifwher eby

t he sharing accord e 1nvéntion may be term nated). However, by two
or nore opanﬁzmgsheosemrtlae icapacity ohmed@wwk Hﬁamaly\; irethei beginning o6@  a” new

o of o7 newpRBtask R AuHLeKcr suberiRe In TR alyand PEreERBa SY8I Al o, °he
Subsari Degysy té@é&ﬁé’lnb%ﬁtn&?@{nﬁé&lb%r@b?d#@r@nttépé?ﬁﬁi?sta'i'é*abl@’t@ﬁitiﬁﬁé‘tﬁe on a

| evel re1s direct nmber of custoners
(subscri tsam?é rddio ageess netwdrh(amdewhm the aumhenoebsu 2 inoieassstheade. Thi s

I b fit to th bscri.b th A to k
the iﬁrf‘quée?érs'. e Sl BRI ELovaTRRRTSa REREkS] im%e e el 1o bui | d
up a  ComRdltara WS RRE e @ﬁﬂgbgerdioﬂshﬂapmvartwaquw\mde;saﬁaémve r oani ng

S there ore nee as t e 'su ers nmove within ?raphlcal
ar ea but netwoilesywitezeby theesharing aocorgnngebvtéa inyertiosy may bovtﬁrrolpé or. This

cortarn e, oy huhidy doeibarair oa Slind hihelihhing ot R el
a particy déw Potsri, E%alﬁ?ﬁde%tméh%pémﬂﬁemﬁaﬂam@tmﬂmopérawfsméa@lwt her
oper at or and t roam ng F‘ one calls are present|ly very expensive. The

present . towoifenti gnod/\gwgnap jahooverageand rﬂﬁ‘&)ﬂé‘ﬂﬁleﬂhcﬂé@@'w«iﬁ\m's The
| nvent | Onubﬁgﬂgscr ﬁ?%{y det 6%}0@? f“%?bfe‘){o’ a"ﬂw\t/%tﬁ%fn?sr ﬁﬁ%ele%&

enclosod esent's e systemarchitecture of a
3G radi o yherke&Here is directly a good number of paying customers (subscribers) to

generate income in relation to the investments made.

This is also a benefit to the subscribers as the operators will be able to keep the
service p’rices' on a lower IeVe‘I in that they are not required to build up a
completely independent network in the beginning. No expenSive roaming is
therefore needed as the subscribers may move within the geographical area but
. during the whole time belhg served by his/her own operator. This can be
compared to the situation presently in the United States w‘hero certain operators
only cover certain States and if the subscriber moves to a particular State the
mobile telephone. roames to the network of another operator and the roaming
phone calls are gresent'ly very expensive. The present invention will help avoid

_such problems in new networks.

The invention is described In detail in the following with reference to enclosed

figures, in which

Figure 1 presents the system architecture of a 3G radio system,



WO 02/ 073993 Q 2 AUG 2005 PCT/FI02/00187 9 Figure 2 presgé'u s the sharing
of the a radio access network between two different operat ing to
t he i nverw@o2073M3gure 3 presents the sharing of a base staErgfgigieen two
core networks, Figure 4 presents a cell created by a base station, Figure
5 presents the routing of nessages frorga core network to a shared base
station, Figure 6 presents a block diagramof a radio network controller.

Refer | iUy opfRdbnt 1NSRATG PR RRAC oked RSty K BRTRM g "° P ooeM

i nvention. The figure shows a core networ I'rs or
(Qperator 1), wdiftewenhoperatersmecording & thesinventiorgh as an own HLR, GGSN,

SGSN, MSE. and . possi ble . service el enents (servers connected to the MsSC and
or GSN i Elggﬂgiﬂm- Prgsents e shaging,okg bage statign bejwesndwosoreinsiwaiksi re, | s

connect e eWepP&@ﬁt@ad&ﬂ%r@ﬁ%ﬁQ&%@a@stﬁw,' arly there is a second core
oper at or erator 2),

net wor k of a second which |i kewi se includes own

net wor k Eigsie s sprasemtsthaaroutiogrof ithéssagesfrors@ddre Mativencton® shalideb sy Vi ce
el enents. The cogHe .getworks CN1L and CN2 are thus configured and incl ude
networ k el enents 'aﬁ' Phe sanme manner as known from 3G net wor k pl ans and as

shown i nFiguse 6. pfigEnteh HSck §BOMMI aaBio detwifk n Fig. 2 radio
access ne{_gv\orks NI, RAN2, RANQ cg?hr?g'?ta!aod&?o thgc’@%@@rhetmrks CN1, CN2,
where RANI is connected to CN1 in a known nanner and RAN2 is connected

the t hi r BeISING NGt Eig, S ReracerdiRgos s Brabagecaneentet tbe aopsentont and Oz
ot h_cor - oeronr ba LRure SRS car neanc RSt & e dheRser TORBRIBI D). o "ruca
and RNCBWBIChRnsigdesheiwetk elenidnts stuble asdin dwn ¢iLIR,IGESN; ISGENNMSE NS ent ed
ot at  onsbSSeeI B HamonT:-fseard conBpeiRar e s St Seiar GSNinaaimipes bot h
. > of a second

operator (Operator 2), which likewise includes own network elements such as an

own HLR, GGSN, SGSN, MSC and possible service elements. The core networks

CNy and CN; are thus configured and include network elements in the same

manner as known from 3G network plans and as shown in Fig. 1. Similar as

shown in Fig. 1 there are in Fig. 2 radio access networks RANy, RAN;, RAN3

connected to the core networks CN;, CNj, where RAN; is connected o CNy in a

known manner and RAN; is connectad to CNy correspondingly. The sharing

according to the invention is done in the third radio access network RANj3, where

both core networks CN, and CN; are connected thereto.

Thereby, in this example both operators and thus both core networks CNjy, CN2
utilise both radio network controllers RNCa and RNCg of RAN3 and also utilize the
different base stations represented by referenices BTSa and BTSg. As shown in
Fig.1 there are several base stations connected to each RNC and therefore
references BTS, and BTSp both represent several base stations.

A similar sharing could also be used when the two core networks CNy, CN;
belong to one and the same operator. |



0 2 AUG 2005 WO 02/ 073993 PCT/ FI 02/ 00187 10 The radi o network shown in
Fig.2 is thus configured so that operators 1 and 2 can shabé M\lgmﬁby

havi ng sH&0£d/0R¥es and shared BTSs) and each operator havepc@gheaged own
cell's through which nobile stations can have access (establish a
connection) to the network. This is shqgn nore closely in Fig. 3. Each cell
has its own MNC (Mbile Network Code) 'dnd MCC (Mobil e Country Code)

oper ot or o oo ks RN Y Fig2 '8 AU, SO Glref s itk Bh S0 Cond o it or

1 and MNGhare W(wm@ shared’RNDs grichstiared BTSS)S aﬁ@lféh%htc\%&ra@rﬂ&%w RNC
(such as%ﬂ Cﬁiﬁ‘g e onfl ured routing table confains
the MNC i og\ﬁ]cd '{Q?lﬁb Hnebilesiationsican havesagoess 4establistear out ed
to appro f .Ih | s, based
on a sol %:ng%etmﬂgr ea[hg rﬁ“ﬁ%’ﬁ:@? %’ﬁ%ﬁl&{ ?gﬂ)s%énblégng Egéhecglghas its
correspo mdvaNQr(MobdemwOﬂt\Ceue)mnd MOEC (MSbilrTCodmip CGHS Ebrid Ce' I's
are for usi di fferent frequencies for the dlfferen ope ator

cells f %Fh‘% 5538@ base station BTS. Thereby certain frequencies are

determned to correspond to certain CN el enents. Referring nowto Fig. 3
there is disclosed the principle of sharing a base station. The two

di f f er enfTheodlifferantiatiok betweeh ithe bwo bperstbrsosdyazedror MNGS@{’R} a§ 88 \?lh &U' t
Ther e

t ched ortions of the core network
a\émer at or FTg d%méiﬂﬁ Bs?qigygg‘? a%hm@wﬂ@aﬁuge@by@peramz in pract!ebat i on
to circ é}{gfg PS_ CN ,of erator 1
represen'ﬂlétrﬁée\mﬁz%??ir?gtmr el er#eacfshs MEQF%Q ﬁa§ girtecRnfigusethacket
swi t ched routingriabile whichhsortains. theMNGSh!b)rmalnbh%m(ﬁ&éG&n% finfop@afbA’ 2

represen&s the core net v¥0 rk el ements of Operator in“relation to circuit

swi t ched 1'% BIFRSAORS Are fauted ta apPﬁ%oﬂ?é@gPeaﬁféfwl@MQiWWkaﬁhh andTNgpr esent s
t he cor eThe&olihg i€bs , sw t ched
conmuni cat i ons e %Bﬁé&l& E %F%él caelélsrbé{r%@étgﬂg%ﬁﬁ&ﬁ §% he
shared RN@ qjmweﬁponmmm metwoﬂNC&Belenténtsw ICN s SN ThédiffdrBRAL | ON
Ar ea Cod Q@?&a@ﬁ@%&ml' n rea g % the operator can determ ne
in which using erent requ ncues or the different operators’ cells

from the same base station BTS. Thereby certain frequencies are determined to

correspond to certain CN elements.

Referring now to Fig. 3 there is disclosed the principle of sharing a base station.
The two different core network assemblies of each operator represent the circuit
switched and packet switched portions of the core network. Thereby CS CN of
Operator 1 represents the core network elements of Operator 1 in relation to
circuit switched communications (i.e. the MSCs) and PS CN of Operator 1
represents the core network elements of Operator 1 in relation to packet switched
communications (i.e. the GSNs). Likewise CS CN of Operator 2 represents the
core network elements of Operator 2 in relation to circuit switched
communications (i.e. the MSCs) and PS CN of Operator 2 represents the core
network elements of Operator 2 in relation to packet switched communications
(i.e. the GSNs). Each CN assembly is connected to the shared RNC. Division
between the CN assemblies is based on LAC (Location Area Code) and RAC
(Routing Area Code) so that the operator can determine in which CN traffic goes.
Accordingly for circuit switched traffic of operator 1 a first LAC (LAC1) is used and
for packet switched traffic of operator 1 a first RAC (RAC1) is used.




Accordingly for circuit swwtched traffic of operator 1 a first LAC (LACL)
I s used and 'for packet switched traffic of operator 1 a f & AU RAC1)
i s used. WO 22/0930932005 WO 02/ 073993 PCT/ FI 02/ 00187 11 CoPcCeaparodisigly for
circuit switched traffic of operator 2 a second LAO (LAC2) is wused and for
packet switched traff ic of operator 143 second RAC (RAC2) is used. The
transceiver RX/ TX (see Fig. 5) of shared base station (Shared BTS) uses a

first freoirepsneing i\gm%ﬁaﬁiishm&ﬁe& e erperblor s BBLARLAIINES) Kl <!

cell (of operator uses a different second frequency o gquency
band ( Fr ggadang foppacket sydtchptiteifieof aperatont] acssdonddRAGHEAG2) is RisedFi g. 4

neimo nanPBRReNS? EHAR (Br Floco)e shard bisRstation-Smard Ehis s 4
for med biirstficengy of Weﬁﬂbnée\gbﬁﬁﬂ%ﬁe”d@ﬁby 19 f6r £RaBNdHInG Bl e & of

di rections, each beam formng an” own sector S1;7 S
Typi cal | ppeeatar %ban@usmal differmt aecdmd frequancy oeﬁaquepcpban@dérmueanpl d

collisio en . C se s different sectors which enable a
br oader ?iﬂb%g%&?&' i@ 5388 Hz# #ﬂ{az) with a narrower beamtypically
has a better gain and therefore the beamreaches further out. The sharing

can be done by sharing the whole cell, Is. having two simlar cells that
have al | Figock howsthe mncmhowtypwaﬂwal cajlis formedirf WACBDMA néWmIksbm es (as

hocessar MEEpa B R EriptifR. 1 the Sxpiiie PG Fid £HeloR0S Tammed bVt he
oper at or shreéftiferent bRt draating s Hé%rﬁ'Walffé?éﬁtcﬂlréfdti%ﬂsaéé’chjbééﬁr ent

oper ators can even create different cover ag_ . g. oper ator 1 can
use sect §reyeby ferming en own spetasfle S2 and &3 ;ypuc@ﬂxeneacbrsemomoujduseea:t ors

S2 d S hat d I

oper at or fereh{fandsity s e dofts S, Aboinaficel Tnd EhmpBEd Bt or s must
created diffstenesadtols WHidhshabte aibréadedbvieifigd h@%'@ Beaffof &n "a}%érﬁiéer ators
use the shared sector. The different sectors can be identified

by
i ndi vi dudiithi 3jBaErowes Beashypically basscbetier gaiaandghesforn theebesg'edgadpm cally
I n that S | S es.s etvvork S
used by @@It&l'hé}etﬁﬁt ?ﬁé hé'r"ﬁ gggt&%r g?%? Bgﬁbgngﬁgh%%pkagé ngt or 1in
Fig. 2) shyilarsslisnkatieae sl séctors 81 082, §8. 6f theli:B‘ﬂPduta‘mé eﬁﬁ@idﬂﬂr oper at or
(e.q. QO?rator 2 in Fig Q % yse anot her base
requencies (as was described above and shown in Fig. 3). Optionally only some

but not necessarily all sectors of the base station would be used by each of the

operators. Thereby the sharing may be done sector-wise and different operators

can even create different coverage in that e.g. operator 1 can use sectors S1 and

S2 of the base station and operator 2 may use sectors S2 and S3 of the base

station. Such a sector that is used only by one operator can be created only on

one frequency, whereas shared sectors must created on several frequencies, i.e.

on two frequencies if two operators use the shared sector. The different sectors

can be identified by individual identifications.

Likewise the sharing may differ geographically in that not necessarily each base
station of the radip access network is used by each of the sharing operatorbut
one operator (e.g. Operator 1 in Fig. 2) may use one base station alone (e.g.
BTS,) and another operator (e.g. Operator 2 in Fig. 2) may use another base
station alone (e.g. BTSg) and thereby different operators may have a bit different
coverage areas geographically if they so like. |



station alone (e.g. BTSB) and thereby different operators V\Dﬁ haveé&blt
different coverage areas geographically if they so |ike. @ 302
AUG 2005 WONBIB2/ 00187 12 Two sharing determ nations arper/Feledisad i n the
shared RNC. For this purpose the RNC conprises a preconfigured routing
tabl e of operators using same physical ;,RNC. Each operator has their own
cells defined to by the Cell id, the I\/&ﬁ and the MCC. Operators are

i denti fi erwdﬁgnamgmemzﬁaughaea Bifa0asd gﬁfr@dsqa}aa'mqg #BHfhis gp&oggﬁpwc 's

forwarded fromthe RRC esour ce
bet ween RINC nomprleestaapramnﬂﬁjmdcrouhag At dfcom Owlﬁmﬁ RgsicalNet wor k

I I I f h th
1 st 1 nFGHEGSIT SBpratPERES 1ok duB agls Fatingd 1 by TRG oI cInaMNGy andk fnge
h f tH"RIC &85 ]
bace | ot B MO COPRIEOR (e e?ﬁ@ﬁw“*ﬁ {8 MNP I d RS ol RRb | Ol

t he shar and thaMNCds mg'wardedéranmummml(ﬂadotmes@jroe CantrolwhieR ¢ aal
operators_to SI Q e prot ocol s RRC and RANAP do not

require BIRP ‘&CII % O§eH aI'?I'II apd the RANhto RANAR (RadiotAcegsss done

by t ' routin
{abl éaQEQ%I%ﬁI@?%@%%‘SMmm nefits Hiprbftof Sher HeIRERRCHL Wh e ng o
area (a fistinitigl Rirect 'Enmsta'r meeksm insidectheRNEpTheratsy by linikisg tI‘Ié affic
type). fication or signaling number

I d
based on' 'ﬁﬂm?‘#'qe’} gn |af‘fj§:3t‘8 I enMM C|g message §r0mgsna@h@labbasme RNC
to rout egtaffign dahaéé trﬁnkfbr ﬂﬂ@r&?fdcﬂgﬂ frbnt RATEA®, 'I'I‘?ssal‘ﬁé@ tﬁggﬂﬁ lihgu! &

MS. The selection is done when a signalling connection
est abl i saeepdingiodhetinveni®naand theretexs aﬂbmﬂverﬂ’dneraim f\usd efent of the

t The SENESRAITNG s rdfaele BB ARG BANAPSIR At o dre %&%I«Z&%&?aﬁ y
fhere. ox o GUoTien: Bt (b ModsagetBliin R dofis By ParitsrRl 1O MNERIA ER "
several osidenNbe8NEhown in Fig. 3) these are identified by codes LAC and
RAC as was shown and described in connection with Fig. 3.

The preconfigured routing table contains also an operator specific list of CN

~ elements serving an area (a routing area and/or a location area depending of the

traffic type). Each CN element has its own identification or signaling number

based on which it is identified. With this list it is possible for the RNC to route the

traffic to the appropriate CN element to serve a particular MS. The selection is

done when a signalling connection Is first established between the MS and the CN

element. Only one CN element of the same type (Circuit Switched CS or Packet

Switched PS) shall serve the MS at the same time. Accordingly CS and PS

elements are identified separately and the CS and PS traffic is identified

separately by CN domain IDs. When there exists several CNs of the same type

(e.g. several PS CNs and/or several CS CNs as shown in Fig. 3) these are

identified by codes LAC and RAC as was shown and described in connection with

Fig. 3.

Routing of messages between the core networks CNs _arId the radio access
network RAN is based on MCC (Mobile Country Code), MNG (Mobile Network
Code), LAC (Location Are Code), RAC (Routing Area Code). This is disclosed in



Routing of nessages. between the core networks CNs and the radi o agc ess
network ‘RAN i s based on MCC (Mobile Country Code), MC (I\/bbﬂ?e‘xU(‘e

Code), LAGOGbomeds on Are Code), RAC (Routing Area Code). ?{ﬁléﬁcl osed
In 0 2 AUG 2005 WD 02/073993 PCT/ F102/ 00187 13 nore det a|I |n and
Tabl e 1 bel ow whi ch shows an exanpl e of a routing tabl e. Tabl e 1:
>Cperator #1 (MCC + MNC)#1 >>CN Dormai A3 Identlty >>>CS ""LACH#L - >CSCN#1

~oper at o 07% 4RI FIGk 8 7 Table Fhialowy, Whithisfibys an.oreerele st isying s o 0

>>>> AC #able> CS CN #z >>>PS >>>>RAC #6 -> PS CN #6 ""RAC #Y -> PS CN #y
As shown in Table 1 circuit swtched and packet switched traffic is
Identified separately by creating an allocation between the circuit _
SW tched-rglﬂg ements and the LAC which identifies the CS traffic. Likew se
an all ocatlen Is created between the packet switched CN el ements and the

RAC whi ch i dentd o G Mt Al so above these the CN Donain
Identity (CS and(b%éﬁat ht VG M C?Herentlate between circuit sw tched and

packet swi tched traf é@ﬁ ItCI%m'gto TabI e 1 and Fig. 5 there Is created
an all ocation bet ween the CI rcw t switc éH afééﬁﬁf a particular cell

(e.g. Cell #1) and the CS CN el ement>%:>>LA _> cS'CN

>>>PS
>>>>RAC #1 -> PS CN #1
>>>>RAC #N -> PS CN #n

>Operator #x (MCC + MNC)#X
>>CN Domain Identity

>>>CS
>>>>LAC #9 -> CS CN #9
>>>>LAC #Z -> CS CN #z

>>>PS

>>>>RAC #6 -> PS CN #6
>>>>RAC #Y -> PS CN #y

As shown in Table 1 circult switched and packet switched traffic is Identified
separately by creating an allocation between the circuit switched CN elements
and the LAC which identifles the CS traffic. Likewise an allocation is created
between the packet switched CN elements and the RAC which identifies the PS
traffic. Also above these the CN Domain Identity (CS and PS) is used to
differentiate between circuit switched and packet switched traffic. Referring to
Table 1 and Flg. 5 there is created an allocation between the circuit switched
traffic of a particular cell (e.g. Cell #1) and the CS CN elements of Oparator #1 by
the definition >>>>LAC #1 -> CS CN #1. Likewise there is an allocation from cell
#N to the CS CN elements of Operator #1 by the definition >>>>LAC #N -> CS
CN #n. In a similar manner for packet switched traffic there is an allocation from
cell #1 to the PS CN elements of Operator #1 by the definition >>>>RAC #1 -> PS
CN #1. Each data is linked to the operator codes (MCC + MNC)#1 of Operator #1.
In this manner traffic between cell #1 shown in Fig. 5 to the relevant CN elements
is routed correctly by the RNC. Thereby each operator #1 to #n (or #X) sends their
own MNC (MNC#1 ...MNGC#n) to their subscribers. Thereby if a subscriber



the definition >>>>LAC #1 -> CS CN #1. Likewise there |Is an on from

cel l CN el enents of Operator #1 by the defi C #N - >
CS CN #&8OﬁB?9gSmlar manner for packet sw tched trafflgiL %locl's an

allocation from cell #1 to the PS CN el enents of Operator #1 by t he
definition >>>>RAC #1 -> PS CN #1. Eadd4 data is |linked to the operator
codes (MCC + MNC)#1 of Operator #1. In this manner traffic between cell #1
shown i n gatiyates GQH ideatificationzon histherraekila statios the gellid (aripge) ofhisiher he

GOt oB Rt SEhEuR arbthe Asfly Phe MU IE R fuine £ Ui NS,

02/ 07399%8%’!&&%&%&7 (||%al|§lEbtvvﬁrﬁﬁvdiéifferémﬁiﬂumm&%t Th8 MOChdaH her

nobil e station the cel d (o 0go) hi s/ her own operator appears on.
the di splparticatady bemtillzedmadel(a)amdecwn&m boardetshe CN of the rel evant
country (in calls between two different countries). The MCC can:
particularly be utilized in cells around country boarders Furt her.

referrin | | dPsctsh el nt
(0SS) i n%%’ﬁ‘nde?‘cr?fegﬁng\nwﬁq} 3, qu‘??\%%The OS%{ 'S ael’jlrg‘tI novvn %Mét he ?igﬂr? NVS

( Net wor k (ma)gammnesvem with, thetBNGi $ha L5Stis alaoiapwn by ﬂnﬁt@m’r NMS managi ng

f d
cspeci ot 1 (NaRReMREEGSMelt Hbtaml Titp eS8 1A Al 1R eHiot o Rarihg o °
(KPI's) frf%gtﬁéé\'saas'be%séf Afs, '@ESF)D ﬂéﬁhg%é:ﬁr s8éurtpahdtbsitorey have

separat e g@rrent I's t emented as_one or several
servers) esp Iy§ Nsbymdiactingsa MJWWanmdmréf one of the

o bsen ots) D RANTAReh] fra Sl dts bRt aerablf UM S ocher

oper at or Sseilale @8 SPEQApMmen? (FFOSIRI giéﬂlyﬂﬂbleﬁ\érﬂea astdreoogdeverdi r ect

connection from anot her operat or's to the nonitoring OSS). erators
can agr ecSeqviers} oF oiay sharechcoPmarO8S (arenay agee tat the akene of 818 and

the. “oss witefbre o (R to ARFpBgThe sfEred FARD, Irdfe QbR O TR, ™ ' "

synchr oni el thighlthé IFAKISaintehapicads idoaetby that apelktor's cnsseanabmbrby agr eei ng
to which of the at least two different CNs that the share

synchr oni ORATatAss cephayR:Ad0pse i SPRANEIREWRHSAIISE o tugp acgtseqé Sonnection
from another operator's OSS to the monitoring OSS). '

Operators can agree and co-operate on how to divide costs, cells, transmission
and operationing of a multi-operator RAN. Thase kind of issues are handled in the
0SS which includes configurable parameters.

The RAN needs to be synchronized with the CNs. In practice this can be
implemented by agreeing to which of the at least two different CNs that the shared
RAN is synchronized to. Optionally the two CNs may be mutually clock
synchronized.

Fig. 6 presents a block diagram of a radio network controller RNC. Logically the
RNC is composed of only two parts, i.e. a broadband switching block 10 and
controlling entities, i.e. Control Units block 14, Radio Resource Management block
15, and Operation and Management block 16 (from where there is a connection to
the 0SS, l.e to the NMS). On the lub interface end the ANC comprises a first
Interface Unit 11, and on the lu interface end the RNC comprises a second



synchroni zed. Fig. 6 presents a block diagramof a radi o network controller
RNC. Logically the RNC Is conposed of only two parts, i.e. a broadband
switching block 10 and controlling entities, i.e. Control Ufit aub1 208k 14,

Radi o Re ‘{iﬁ’ -Mppagement bl ock 15, and q)er ation and I\/BWE@%QJ(OCR 16
e

(from where ré’ir's a connection to the GSS, |.e to the
interface end the RNC conprises a first Interface Unit 11, and on the_Iu
I nterface end the RNC corrprl ses a second® 02 AUG 2005, WO 02/073993
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can be obtal ne OW COS ar eas
where to thabthel\lhlventwrec@p beabalizetidsarie othsradmbodinserits Mhthnuadewatmgd ot her

low traffic v ra neede I 'ces, subways ces where It's hard
Lot na JpondhpEhepbleRstoal the THERIOE. The GRS AR SIRSOHRENA ShaURRP | af her
share a t he
B “@?Wcr. Safigblt Ao isha, @Qandbﬁ%%g"‘ﬁé@m AR
addu t i on thedneentian ae limited only by the enclosed claims. Thus different embodlments
of the Inventlon specified by the claims, also equivalent embodiments, are
included in the scope of the invention.

The invention provides benefits for network operators in that a good coverage can
be obtained with low costs (with small investments). Typical areas where to use
Multiple Operator RAN are rural and suburban areas and other low traffic
coverage needed places e.g. subways and places where it’s hard to find spots to
place several base stations (whereby operators may rather share a base station).
Cost savings to operators comes from sharing the RAN, i.e. as described here
sharing RNCs and BTSs as well as the OSS. In addition transmission and
transport (i.e. transmission lines such as cables) can be shared and the RNP
(Radio Network Planning) which is done in the OSS.



transport (i.e. transmi ssion |ines such as cables) can be shg/zz% t he
RNP (Radi o 'Network Pl anning) which is done in the OSS. WO O v 16
Claims 0 WOMARTa®A05 PCT/ FlI 02/ 00187 1. A nethod for radi oPESHHIMOLH i on in
a cellular radio network having a radio access network (RAN) and a core
network (CN), the radio access network4gRAN) conprising at |east a radio
network controller (RNC) and a plurality of base stations (BTS), the

met hod conprising connecting at |least two different core networks (ON,,
CN2) to one radio access network (RAN), and sharing at |east one base
station (Bldinsof the radio access network (RAN) between the at |east two
different core networks (CN1, CN2) by using a first frequency to establish
a first cell at the base station (BTS) for one of the at |east two

di fferent 4ycore : oW é R&Ving
1 ﬂg@&g{eﬁfog f&ltaﬁeéag‘ghﬁi&nohah OcAIFAYREMH ARG AV

establish a seco se station for another one of the at

| east two differadid acoess network(RANNInd axore netwerkni@Njp theatastio acesss o
claim1, wherein the at least two diff t , 2

bel ong to di ffeﬂ@TrWO"Kgﬂﬁé\?)kCQmBF'ﬁ‘PSraé.‘e_e%s. 33t ﬁSﬁﬁ%@%ﬁ%ﬂé’%@%ﬁ%ﬁ
wh inth t ' Al A di Kk troller (RNC
of the radio acBilaffdl HespSiifidhe WS 1R nfothed oI | Gl {ferent sore
networks (CNL, CN2). éonrectingatisastiwaldifferent corainetworks{EMNy @Nhto anehod

conprises formng,a base statio |1 by creating at |east three different
sectors, and m@@?@ccﬁﬁ%r\?&.‘ﬁ?%@q‘gﬁ) é‘ngase station conprises using a first

sector (Si) of the Celshariﬁgrat%t%et%eaétaﬁmwrs f fhd feRlicatcssy €
networks (CN1, CN2) and ustng a - second sector (Si) of the cell for another
one of the at | patworkviRANY betwsen themtdoasittwordifferenticoreoneiworks (BNmet hod

according to claj 1 and 3,,. rein the net C ' ' i Q.

routi nlg '? abl e | 3@&'%@%aﬁﬁ%ﬁ?ﬂbm%&nsﬁag‘?ﬁd'm@@%ﬂ? }Bﬁf)ﬁ%%%@@l e

creating an al | p§8) fs} S YPHHL &f BhE twodiffeféhtltdTe nelibrks TCNFTEN RaAd
using a second frequency to establish a second cell at the base station for
another one of the at least two different core networks (CN1, CNg).

2. A method according to claim 1, wherein the at least two different core
networks (CN4, CN.) belong to different network operators.

3. A method according to claim 1, wherein the method comptises sharing
also a radio network controller (RNC) of the radio access network (RAN)
between the at least two different core networks (CNy, CNp). -

4, A method according to claim 1, wherein the method comptises forming a
base station cell by creating at least three different sectors, and wherein
the sharing of a base station comprises using a first sector (S1) of the cell
for one of the at least two different core networks (CNy4, CNp) and using a
sacond sector (S1) of the cell for another one of the at least two different
core networks (CNy, CNa).

5. A method according to claims 1 and 3, wherein the method comprises
creating a routing table In the radio network controller (RNC), the routing
table creating an allocation between traffic at the base station (BTS) and



WO 02/ 073993 0 2 AUG 2006, PCT/FI02/00187 17 that core network (CN,) of
the at least two core networks (CN,, CN2) to which the trafRi AUG 2009

i nt ended.w@ g2/6y39% hod according to claim5, wherein the cgrernglfsk (CNL)
conpri segéf%rst network el enents (MSC) for circuit sw tcﬁeo(FcomTunl cation

and second network elenents (SGSN) for_packet sw tched communication and
the routing table creates an allocati oP|7(LAC) between circuit sw tched

i kb L e A
the traffic i syHidH g{@lﬁgﬁ@qgir?%q%d'ocation (RAC) between packet swi tched

traffic at the base station and the second network el enents of '.that
core network (CNl1) of the at least two core networks (CN,, CN2) to which

e 7B, BB Rming A Snarh SR EREREAS oSines
connect ed {0 eqpd rtwbliesleierte WSC)16r SRR FIcHRHEAcaiBRand e radi o

access network (RA conprises at l'east e} n_etvvork con er (RNC
and a pl ural i t gecend astworkielements (SASN) fenphckat switchied cermwurlicdtiod , C\2)

i | d at | east tation (BIS) of the
Co0 0 access nentdnd oG fanIE Baaes gt Alcsipn, I ARG Ee B kU SwsEed:

l east two diff gpemy aFWe%aéﬁtﬂﬂ?%’fr%\Q?d W Hirst W@ﬁ&&kn’béé@?n%at?ﬁpété&ieon

(BTS) conprises a transceiver or transcel vi _
frequency to e&etwoiks(CNy) of tha at least tvicocoremmstebriksh©Ny, CNA 36 whih thief f er ent

cotablsh a sedgp dhteheB anctin, el A hetusaniiackel suheibd ot *cor o
networks (ON,, aCli baSe statiof W&fanﬁqﬂé%eﬂéhwb&@ﬂ(aémeg%zgﬂggr b8 7

I
wherein the at least two di f(ferent core networ (CN,, el ong to _
di fferent net whekweike(Cd1d 0§ theat Iaaskiwautere natwpdsn(@Nw GNAde whithnthet o ¢l ai m

7, wherein fur . i network controller (RNC) of the radi o access
net wor k ( RAN) ?’?ﬁ%%f'f‘%g‘,‘%g- to be used by each of the at |east two

different core networks (CN1, CN2).

7. A cellular radio network comprising at least two different core networks
(CN4y, CN2) and one radio access network (RAN) connected to each of the
at least two core networks (CN4, CNy), the radio access network (RAN)
comprises at least a radio network controller (RNC) and a plurality of base
stations (BTS), and each core network (CNy, CNz) comprises network
elements, and at least one base station (BTS) of the radio access network
(RAN) is configured to be used by each of the at least two different core
networks (CN4, CNy), wherein the base station (BTS) comprises a
transceiver (RX/TX) for transceiving at a first frequency to establish a first
cell for one of the at least two different core networks (CN;, CNy) and for
transceiving at a second frequency to establish a second cell for another
one of the at least two different core networks (CNy, CNy).

8. A cellular radio network according to claim 7, wherein the at least two
different core networks (CN1, CN2) belong to different network operators.

Q. A cellular radio network according to claim 7, wherein further a radio
network controller (RNC) of the radio access network (RAN) Is configured
to be used by each of the at least two different core networks (CNy, CNy).



0 2 AUG 200 18 10. A cellular radio .network according to claim9, wherein
the radi o network controller (RNC) conprises a routing table, the routing
table creating an allocation between traffic at the base s@at Abk 208TS) and
that core network (CNl1) of the at |least two core networks (CN1, CN2)*to
which the traffic is intended. 11. A radio network controller (RNC
conprising: means (12, 14) for connectity to at least two different core

net wor ks ( CN1, CN 10 nmeans (11) for,  connectin a plurality of base
stations ( [%QS) IIWEEEQ%"M%%%C“"M? ctagi %s@@ﬂﬁ*'ﬁéh%l;?@ ng

bet traff BTS
ond the tvo i {1 ETGREFENETtaRE s & RiRbaRe) e Blufe %é@'étﬁ’%égﬁ. on
means (14) furt haaliocatmmbeivm teafﬁteawmmmsrhatlamf(BtT@fahddhatedcme netyark a

t f t st h d.at t dt
Co Lol o™t oo B A B Bl AR T N MRG A BEREDE 0
the traffic is ijntemadddd, and a determ nation of traffic relating to a -

certain second cell established at the base station to correspond to a
certain other one (CN2) of the at |east two core networks (CN1, CN2) in

order to aI1I1ocat,g,.écngnb{v@grf(|C5n{r5||yp(|qﬂ@)g5n%@,sh|@e plurality of base stations
(BTS) to either one of | east two ‘'core "networks (CN1, CN2) based on

the cell used at tH’Geﬁla%éﬂQSt‘léi fap gonegctingdo qbéﬁastbrmdlﬁeferramra:netm@rKSA base

station (BTS) cctt Ppg a transceiver (RXTX) for transceiving at . 25 a
first .frequency to 'est&Blish a first cell, the cormuni cati on of mhich IS
intendt@ for one. ( CNeansf11aforlceasectingtod pluealinof wasesstatidns(BIS)( CND, CN2)

and 1o Ly anscer v\ MioBbodh RRRRR Il RISt SRR pRn R Lot
two di fiferent cairg frerhwaeks thepllraliGha) bas’#)stéﬁonsé(m@@nﬂttaé oo diffeFént '
e a7 T B el Al e el B T ore
( CNl) of the at dofifssel WileiifatRIN ofdRITlc RAHHMY t6%a certain first cell ' -
15 established at the base station to correspond to a certain one (CNy) of the
at least two core networks (CN1, CNz) to which the traffic is intended, and
a determination of traffic relatmg fo a certam second cell established at -
- the base station to correspond to a certain other one (CNz) of the at least
two core networks (CN4, CN_y) in order to allocate the traffic from one of |
20 the plurality of base stations (BTS) .to either one of the at least two core
| netWorks (CN4, CNz) based on the cell used at the base station for the

particular traffic.

12. A base station (BTS) comprising a transceiver (RX/TX) for transcei\)ing at
25 a first frequency_ to establish a first cell, the communication of which is
| | intended for one (CN;) of at least two different core networks (CN4, CNyp)
and for transceiving at a second frequehcy to establish a second cell, the
~ communication of which is intended for another one (CNz) of the at least
 two different core networks (CN4, CNz).
30 ' '
13. A base station (BTS) according to claim 12, wherein the transceiver is
arranged to transceive at the first frequency using a first 'c_ode (MNC)
corresponding to the one (CNy) of the at least two di_fferent core networks

AMENDED SHEET



AMENDED SHEET WO 02/073993 0 2 AUG 2005 PCT/FI02/00187 19 (CN1li CN2) and
at the second frequency using a second code (MNC) correspbddiUtg209 t he

anot her &p@got/63¥993 of the at least two different core net%?ﬁoz&%, CN2) .
14. A method for radio comrunication in a cellular radi o networ aving a

radi o access network (RAN) and a core network (CN), the method conprising
connecting at |east two different cor el%het wor ks (CN1li CN2) to one radio

access network and, sharing at .l east one,network el enent. (RNC, BTS)
of the radio gé@@slgN??eé}%P{: PF@Q%P“QJ@%’@HCYN@"ENS@QQWPMMWQ} ent core

networks ( mlcon%@ﬁondlﬁ?*?@'tﬁb ahthat oﬁf TGN, Yot étflgé'ﬁ'}kroﬁ@{fﬁ%%‘?;%%ks

(CNLi CN2) belong to ditferent network opérators. rdi ng
to claim 14, wneverks{Gb8Npod conprises sharing a base station (BTS) of
the radi o access network (RAN) between the at |east two different core
networks (CNLi CN2). 16. A nethod according to claim14, wherein the nethod

conpr i se¥4shar Angetnod fad radio communicatior in & esliiBNEAdIonatwerk Rsligg access
network (RAN) _between the at I&ﬁxglb two different core networks TCNL, CN2).
17. A nethod af@d 8FRESS petyark anga qaremetwark (eN), theanethedi ng

conpri ses usi ”goﬁ'!Bﬁsﬂg | east one network el ement (RNC, BTS) in

communi cati on between~each of the core networks (CN1, CN2) and subscri ber

devi ces (MS) of eachcarinadtingatieas) twoalfferent.Sore/mamidiis! (GNETNLRS drid ¢! ai m
15, wherein shar '.ng a_ base staiégn conprises using a first frequency to
establish a firadio ageess petworls (BAN) ANyt | east two different core networks

(CN1, CN2) and using ?ﬂﬁ* i&h and cell for-
anot her one of the a? @i?ﬂ?%ﬁérﬁ# ere‘r(liepec'ﬁéé e'%'%tﬁiﬁ%%e rﬁ@)_
02AUG2005 access network (RAN) between the at least two different core networks
(CNy, CN2), wherein the at least two different core networks (CNj, CNo)
belong to different network operators.

15. A method according to claim 14, wherein the method comprises sharing a
base station (BTS) of the radio access network (RAN) between the at
least two different core networks (CN1, CNy).

16. - A method according to claim 14, wherein the method comprises sharing a
radio network controller (RNC) of the radio access network (RAN)
between the at least two different core networks (CN;, CNy).

17. A method according to any of claims 14-16, wherein the sharing
comprises using the at least one network element (RNC, BTS) in
communication between each of the core networks (CNy, CN) and
subscriber devices (MS) of each of the core networks.

18. A method according to claim 15, wherein sharing a base station
comprises using a first frequency to establish a first cell for one of the at
least two different core networks (CN4, CNy) and using a second
frequency to establish a second cell for another one of the at least two
different core networks (CNy, CNy). |



WO 02/ 073993 PCT/ FI 02/ 00187 20 19. A nethod according to claim 15, wherein
t he method conprises formng a base station cell by creati @2 AUGI 208§t t hree
di f f er ent Woemt003993 and wherein the sharing of a base stati,@ﬂ?ﬁ?%%ses
using a first sector (Si) of the cell for one of the at |'eas

different core networks -(CN1, CN2) an sing a second sector (Si) of the
cell for another one of the at |east t different core networks (CNLi

d |
). 20 el RibtRod BEbbidhd (b Abith T8, WhetBil4h melk aoraiee PG &NG)
the routing tddalse station celgbpore?dﬂrrgcﬂtreast i‘h?%é‘ﬁﬁfebréﬁlazfedt&s?{a mg*&@])eﬁgﬁe -

station (BTS)- t hat core network CN? east
net wor ks ( CNL, Es‘amﬂ of\ibasetstation aomiptises usinga diest.sedfor (81yef tHylceli

according to ¢ re networ rises first

net work el emsn{@l %@5“@?'@#‘%“@ gﬂé{?ﬁg‘]@ﬂ &mz)abﬁﬂ dssingna

net work el emensscoRESHCIS 1) et cerffe:srté‘ﬁaﬂ rgagiice uting
tabl e creates an all ocatlnoxn ?)LAC) bet ween c?fcw tfnt “ﬁaﬁﬁ% SE'BKEE t he
base station (B9 neiwerks{CNi,rGN2). net work el enents of - that core network
(CNi ) of the at least two. core networks (CN1, CN2) to which the traffic.
Is intended and an allocation (RAC) between packet switched traffic at the

b t a0 BThpthrncaddosdi et nor k
oy o 2ore. S ethmmkaddordingas endimaclerenlt 18 Rt 116 rifbr hibiEa Tl ¢ 1 <
i ntended. 22. #eadnp@ &uﬂﬂadalo!erreﬁbemddromq:rwod(omtaorldrsarsﬁrm KSiutihg regt

Kk connected to
cach of the  abrecestibih SRLaRES Hafivesn &t axiha Pasesstetion (B3 and
net wor k ( RAN) thahdomnétmk@CN?ﬁﬂﬂh% e(t%hstt o@%&?ﬁ,b?&s(g&&t t\%ié)tel ement s

(RNC, BTS, NB%\‘RE?B% nd, at |'east one network el enen of the
radi o access n¥ ("' 'Sli@tﬂf@ﬁﬂrgured to be used by each of the at

| east two different core networks (CNi, CN2), wherein the at |east two
different core networks (CN1, CN2) belong to different network operators.
- VO 02/231:3993A msthod according to claim 20, wherein the core network (CNy) '

comprises first network elements (MSC) for circuit switched
communication and second network elements (SGSN) for packet
switched communication and the routing table creates an allocation (LAC)
between circuit switched traffic at the base station (BTS) and the first

| network slements of that core network (CNy) of the at least two core
networks (CNy, CNy) to which the traffic is intonded and an allocation
(RAC) between packet switched traffic at the base station (BTS) and the
second network elements of that core network (CNy) of the at lsast two

- core networks (CN;y, CNa) to which the traffic i rs intended.

22, ) A cellular radio network comprising at least two different core networks
{CNy, CNy) and one radio access network (RAN) connected to each of the -
at least two core networks (CNj, CNjz), the radio access network (HAN)
and each core network (CN;, CNy) compnses network elements (HNC

- BTS, MSC, GSN), and at least one network element (RNC, BTS) of the
radio access network (RAN) is conﬂgured to bg ysed by each of the at
least two different core networks (CNy, CNg), wherem the at least two
different core networks (CN;, CNy) belong to different network operators



0.2 AUG 2005 " PCT/ Fi 02/ 00187 23. A cell.ular radi o network awéﬂbw
claim22, wherein the at |east one network elenent |s base BTS)
of the rade »oepss network (RAN). 24. A cellular radi o netRER/RI02/606Dr di ng-
to claim22, wherein the at |east one netvvork el ement is a radi.o network
controller (RNC) of the.radio access -net2[ (RAN).. 25. A cellular radio
network according. to claim23, wherein“he base statlon conprises a

el or o' of A faRagrialid fetiorR sbboplind RS, hshahbiteatichle oL |
for transcel Vl theroﬂ( sleamwnd Id beeelﬁthnt(BT@tcﬁthleo emeeesldetwdﬂ( (RAN).
anot her one of the at least two different core networks (CNL, ;CN2). 6. A

cellular radio netmork according. .to clainms 23 and 24, mhereln the radio

network c troII mﬁ
creating ?r% al | oc | on Ed§ vvee‘tll\'otﬂlegﬁo td"ﬁlglr@;‘!'ggwsl{egfipgﬁe H% ang t hat
core network- (Clklb)worfk element id ® radio networlocentraitandRNG)(aftite ragig)accesswhi ch.

the traffic is Inten 7. Aradio network controller (RNC) conprising:
means (12, 14) f"GW%" 'ng to at | east two different core networks =
(CNL,” CN2),  wherein'' the at |east two- different core net wor ks (CN.,, -
CN2) belong to different network operators, and ', . neans (11) for

connect i n@5t of aAmuulillr:ragllootetmdeaeomdlngm qlfems;as ‘wherein lhsbazesstatloun (BTS) '
conprisinng a first. ce nication .o | nt ende one .
(Q0) of a1 cagPMATes & Faiacaner dor Eanmaatgng ot dRet eauanO RS mRRB ey o
di fferent net""‘-”l‘ll‘st% T@Méoﬁ@%ﬁi ] ét‘t%&lﬁerenttdo?e n@ﬂﬂ@ﬂ(@'(GNR'Gszénd‘h' Ch_ _

I's I ntended for another one he at | east ferent core
net wor ks ( CNL, tzmz;rans'zelvlnfgabaaeolond)frequanoy tmoohbllshaausonond callfedt | ul ar -

he %3?2“22&23“9@3%9}1@?33@% ol e @Q%@?ﬂeﬁ@%?fl g vork (9,

26, A cellular radlo. network according to clalms 23 and 24, whersin the radlo
network controller (RNC) comprises a routing tabls, the routing table - -
creating an allocation between traffic at the base station (BTS) and that
“core network (CN1) of the at least two core networks (CN1, CNg) to which '
 the traffic Is intended.

27. A radlo network controller (RNC) compnslng
' | " means (1 2, 14) for connecting to at least two different core networks |
(CN1, CNg), wherein the at least two different core networks (CN1, GNg)
“ belong to different network operators, and - PR
means (11) for connecting to a plurality of base stations (BTS). |

'28. A basestation (BTS) comprising a first cell, the communication of which is
Intended for one (CNs) of at least two different core networks (CN1, CN2)
that belong to different network operators and a second cell the

- communication of which Is Intended for another one (CNz) of the at least
. two different core networks (CN1, CNg).

29, A method for radlo commumcatlon ina cellular radlo network havlng a
- radlo access network (RAN) and a core network (CN), the radlo access



network (RAN) conprising at least a radio network controller (RNC) and a
plurality of base stations (BTS), the method conprising conn8@t Aug 2008 | east

two di ffer%’t"%’“f“ﬁ%ﬁ networks (ON1 CN2) to one radio acceﬁﬁ@&%&ﬁé%ﬁ({

and sharing a .one base stati-on (BTS) of the radio.
(RAN) between the at least two different core networks (CN1, CN2) by
establishing a first cell at the base sB&tion (BTS) for one of the at |east

two different core -netywarks (CN], CN2) and using a first code (MNC) in the
first cell corrB8H¥ i(%NSoQQTHBVISJHQEG adadimaework@aatrollerv(mém) andent
core networks . St akl-48hj . ' || at the base
station (BTS) 1£'g'rm'alggglt?#gﬁa%@#wgat%ﬁgfﬁ%@%rent core networks
(CNLi CN2) and. usgognectrerandasoi® diW@nt,idbré%twsm@'wN%,eﬁNzﬁﬂf pR&PONdi ng

'to the. anotther one (CN2) of the at.least two different core networks (ONLr
CN\2). 30.. .. A rastinggcessoetwarl (BAN)) andh 29, wherein the at |east two -

different core neLue ' CN2) bel i fferent, network erators. .
31, A nmethod accorée‘\%gﬁﬁs{ %f Wﬁgasmﬁ&%htm ﬁﬁd&dmﬁﬁ*§&9 REf i ng

also a radio ne b6 F51wodi Axer ﬁg&ﬁ te RAN)
bet ween t he at $%)g§)t(. t%ée:jﬂdegér:telé\_t coglﬁgmﬁggé i(;]%\I , ?:KI%W' @g‘?’(3\§,’rret.hod
according to claim 31, wher establishinget firsticelb apthiesbases stationBIS) fohens adi o

o e ona (gt b @Al Mo STtster i Rulciis TbF.CHE: dnd Rbinbaadiret' ty ©
based on the fiddgde MANE) (MK firapeell eofrg?é%driﬂggtéwaﬁegewtfstﬂ%g&qea& t he

anot her one (CN2) of the at |east two t core net CN2)

based on the sdwiordifferan cosmuoptwarks (CN1n@Nahd@nakbcording to claim32,

wh in th 't hod [ | L routd able Ln.th di :
network control ler (RNG. ¢ Raapifing Bdbor il g Bae8 station (FSfter
det er m nation Bnotherdriaof tie al leasttnoodifforineore heAldks (BN, BN gRQ5 WO

02/ 073993 PCT/ FI 02/ 00187 23 at the base station (BTS) and thaf core
network (CNi ) diSifthe sgeond code(MINCLIbrthe secandies!l coxrespendingtto thai ch t he -

traffic is inteiiifer one (CNz) of the at least two different core networks (CNy, GNa).

30. . . Amethod according to claim 29, wherein the at least two different core 3
* networks (CN4, CN) belong to different network operators. |

31, A. method 'acdording to claim 29, wherein the method cdfnprises sharing
also a radio network controller (RNC) of the radio access network (RAN) _
~ between the at least two differant core networks (CNy, CNy).

- 32, A method according to claim 31, whsre_in the method comprisesstoring at
| " the radio network cbhtroller sharing datémlnaﬂon to route the first cell
traffic to the one (CNy) of the at least two different core networks (CNy,
' CNé) based on the first code (MNC) and to route the second cell traffic to
the another one (CNy) of the at least two differen_t core networks (CNs,
CNz) based on the second code (MNC). . | |

33.  Amethod accordihg to claim 32, whereln the ni_é.t_hod ”comprises.creating a
- routing table in the radio network controller (RNC), the routing table
- storing the Shaﬂng d'etennlnation by creating an allocation between traffic



34. A cellular radio network conprising at |east two differﬁzt @‘or
networks (CN1, CN2) and one radi o access network (RAN) con 9 0 each

of the awd®agseewo core networks (CNi, CN2), the radi o apeppRBRRYOr K
(RAN) conprises at least a radio network controller (RNC) and a plurality
of base stations (BTS), and each core twork (CNi, CN2) conprises network
el enrents, and at | east one base statio BTS) of the radi o access network

(RAN) is confi gy4n - _ f | fferent core
netwbr ks (o, By betpSAattar RS 8 taord Pt Rl S e 8 lgast &

transcei ver (R¢oFXnetworkst(@N+, ONzA té whidh t?ﬂtlrafﬁb i$ itefdsE station (BTS) for
one of the at . least two different core networks (CNL, CN2) by using a first

code (MNC) in the first cell corresponding to the one (CN1) of the at Ieast

two diffegaent goeglial riid netwdrk coﬁh‘&)suﬁgﬁt!ga B Rt B@&g?@?\gpggt R

t he base statlo BTS for anot her one east
net wor ks (CNi, aadr@earadkramassammmcmm) cohnecteddn @achlof the

corresponding t east two di fferent core
networEs (CN% a&%ﬁ @g ORggng%rkéSEﬁid&hl 5136 OaEQPSPaPﬁBNQr (AN 34,
wh th t f

BT or bt et nofRlsdeR logstld Rickq hoffi dbMIEK RIUG)and dBlrdify B Bate

cl ai m 34, wher Stationsr(B7§), and gacch cqnemtw&rkd@mr, 6Nz co(rRKiEps nbtwbrk r adi o

i Forent cor s oharibls, BngIo AR bade stRRol T ST bt FAEfAHY bdisatiafiens i no
to claim36, wWRAN)Ms bbﬁfug@éonrb%th%){ CEL fo?'tﬁéfht &aﬁgfééﬁ%?’ré haring

determ nation for routi the first cel traffic to e one f the

at least two dnEMRks{(CNor ENzhtwieenein thenbase stabipn (BT Sd comm‘isesfal rst code

(e bt Teast ¢ FEHEbaRe! (/038 befiHispia et e ot ad BEsd BEHOS BPRE oo on s
code (MNC). 0 Bnéld@tl?@atwas%ﬂ@m&n%@%tﬁb% @Wﬁbr@ %mﬁ {“fﬂe'kﬁr rR ﬁgl)o

net work according to wherein the radi o network ontro
compri ses a of® ?IéMPﬁ'JDl 'Bn}‘ﬁ firsicelliaograspendingt torthe one (CN.) of the at least
two different core networks (CN4, CN3) and to establish a second cell at
the base station (BTS) for another one of the at least two differsnt core, .
networks (CNy, CN) by using a second code (MNC) in the second céll
- corresponding to the another one (CNp) of the at least two different core |

" networks (CN1. CNz)

35. A cellular radio network acc‘:ordinQ to claim' 34, wherein the at least two
different core networks (CN;, CN2) belong to different network operators. -

36. - A cellular radio network according to claim 34, wherein further a radio
| ‘network controller (RNC) of the radio access network (RAN) is configured
to be used by each of the at Ieast two dlfferent core networks (CN1, CNz).

37. A céllula_r radio' network a_ccordi_ng to claim 36, wherein the rad.lo nétwork
-controller (RNC) comprises shari'ng_ detenninatloh for routing the first cell
| ~ traffic to the one (CNy) of the at Ieasf two different core networks (CNy, -
CN2) based on the first code (MNC) and for routlng the second cell traffic
to the another one (CN;) of the at least two dlfferent core networks (CNjy, |
CNy) based on the second code (MNC).



determination, the routing table creating an allocation between traffic at
the base station (BTS) and that core network (CN1) of the a@2|AdG@ARwo

core net waidk@/gsg¥dr CN2) to which the traffic is intended. ﬁ@g A radi o
network controller (RNC) conprising: neans (12, 14) for coh {0949&18170 at

| east two different core networks (CN1, CN2), neans (11) for connecting to
a plurality of base stations (BTS), al 124cati on means (10, 14) for creating
an allocation between traffic to and fromone of the plurality of cells
and the two different core networks (CN1, CN2), wherein the allocation

means (1498.f ur thesligiarpidié #etwoilkR0/iAG t6 Mhiff 37 \ﬁﬁt{l’éﬁ?\eogcﬁitgeﬁgrﬁ (MNC)

used in a first cell to correspond to a“certain dne | east
two core networdesitrotiar (RN comprisas erroutingttablffor stosingrthe atafingand a

oy ean oot o HetBrfiffahBh wndtoifito f4lS crentng 8h alloralion beswandraflinet wor ks
(ONL ~ ON2) i n the eisel et (P Partd e S h%t&é@{w;g?}rg\gﬁe%'ﬁgw' |ty of

cells to either one o east two core n ®ased on
t he code used ia9re metwerks (CN4, CNy) to which the traffic is intended.

39. A radio network controller (RNC) comptising:

means (12, 14) for connecting to at least two different core networks (CNj,
CNo),

means (11) for connecting to a plurality of base stations (BTS),

allocation means (10, 14) for creating an allocation between traffic to and
from one of the plurality of cells and the two different core networks (CNj4, CNy),
whersin the allocation means (14) further comprises a determination of a certain
first code (MNC) used in a first cell to correspond to a certain one (CNy) of the at
least two core networks (CNj, CN_) to which the traffic is'intended, and a
determination of a certain second code (MNC) used in a second cell to
correspond to a certain other one (CNo) of the at least two core networks (CNy,
CNz) in order to allocate the traffic from one of the plurality of celis to either one of
the at least two core networks (CNj, CNg) based on the code used in the cell.



