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11111112111111 ~ *000002* The present invention rela ne?mork
‘controllers, and paging systens and pagi ng net hods usj g/ fa3RRE, and
particularly relates to a radio network controller tht perfornms a
simul taneous call for finding the |location of a |l e station fromb

stations according to the pagi ng DEQCRIPFION t he RANAP ( ﬁmmwmmmﬂmm

Net work Application Part) protocol, and a pagi ng system an
met hod wusing the sane. Background Art General |y, the pagi ng proegaeure of

t he RANAP protocol is perforrred I's, when a pagi ng comand
Is transmtted froma core net i%@&rﬁm

ng a nobile
center (MSC) to a radio network controller (RNC), the r adi cH \mn’mn J’mm
controller, in response to the command, perfornms a pagi ng proce

si mul t aneo I'- anobile station. In this case |f the ran
common | D, t’?hhp FIPEje nunber of nobile stations which the system

acconmodat es, "th%t‘é%erﬂ lh@éﬁﬁ%ﬁﬁ‘étﬁtbsqo r@&é?ﬁ%rk%dﬁtﬁ%ﬂé@daﬂﬁ the

radi o netvvork controller. For IS reason, reduction of t anbunt  of

processes Eagrmgeysaemermw pdgingymetisodd\usingithglsame, emdhpsartictladysi der ed
I n which the anmount of processes is reduced by |nprOV|ng the process of
sear chi ng felates to a radio network controller that performs a simultaneous call

for finding the location of a mobile station from base stations according

to the paging procedure of the RANAP (Radio Access Network

Application Part) protocol, and a paging system and a paging method

using the same.

Background Art

Generally, the paging procedure of the RANAP protocol is
performed as follows. That is, when a paging command is transmitted
from a core network (CN) including a mobile switching center (MSC) to
a radio network controller (RNC), the radio network controller, in
response to the command, performs a paging processing for
simultaneously calling amobile station. In this case, if the range of
common ID, that is, the number of mobile stations which the system
accommodates, is large, a large amount of processes is incurred at the
radio network controller. For this reason, reduction of the amount of
processes has been a concern for years.

Accordingly, a method is considered in which the amount of
processes is reduced by improving the process of searching for
connections based on the RRC (Radio Resource Control) protocol
(hereinafter referred to as "RRC connection"), which is performed based
on the common ID at each time of paging. The common ID is



connections based on the RRC (Radi o Resource Control) protocol

(hereinafter referred to as "RRC connection"), which is perfornmed based on
‘the comon I D at each tinme of paging. The cormon IDis 1 identification

i nformation for identifying a nobile station. An exanple of the conmmon ID
Is IMSI (International Mbile Subscriber Identifier). IMSI is four bytes

in l'ength mehtiffeatgoirfonaation foridentifyingue nedbifs atdtiomr oxi mately 4.3 x

109). Thus, searching |MSI at each tinme of paging incurs a considerably
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procedure, Qn receivin ng Ness ore the  radio
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key. A paging nessage (paging nessage fromthe radio network controller to
t he nobi | east'paiging messageacoee todjase)éd Accesdingeiy tite ceaveptiohahse to
mobile)") is ,transmtted via the paging control channel if an RRC

connect i onpﬁlﬂm&rocgdare,elspamre@ﬁwngrwpagm mea@agea(cene tohass), hennel
If an RRC _c nnec{ygé)@( has en est abl.i i s _because al though the
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to be received | thik ka2 5h Hrder s 'ddtefie ShéthéritBUrsd Bse radio paging
control channel or the dedicated control channel for transmission, the
radio network controller searches whether an RRC connection has
already been established for a targeted receiving mobile station using a
common ID in the message as a key. A paging message (paging
message from the radio network controller to the mobile station,
hereinafter referred to as "paging message (base to mobile)") is
transmitted via the paging control channel if an RRC connection has not
been established and via the dedicated control channel if an RRC
connection has been established. This is because although the paging
message (base to mobile) is transmitted via the radio paging control
channel to a mobile station that is not busy in a communication, a
mobile station that is busy in a communication does not allow the
message to be received via the paging control channel and thus the
paging message (base to mobile) must be transmitted via the dedicated
control channel using an RRC connection that has already been
established.

Next, the above paging processing will be described with further



pagi.ng nessage (base to nobile) nust be transmtted via the dedicated
control channel using an RRC connection that has al ready been established.
‘Next, the above paging processing will be described with further 2
reference to Figs. 2 and 3. Fig. 2 is a diagram show ng a pagi hg sequence
by which a paging processing is perforned to sinultaneously call a nobile
station 30ﬂekﬂencedodﬁgs,ﬂbamdﬁk 100 via a radio network control |l er 200.
Referring to the figure, it is to be assuned that the core network 100
includes a nobFig 3id adiagameshewinga pagingsequence by whichapagingn i s
set up between the nobile switching center and the radi o network
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SCCP protocol. It is to”be assumed tl pagi ng nessage (core to base)
11 i ncl udebetweenntmenmdbilerswitdhing tenter andthiel @dib ietwork disntiaiio

network controller 200 searches whether an RRC connection has already been
set up for 200ebyrdive ISCER(Bignalling CenngotiorComtrel Partjgrotécohf heat i on

el enent in the pagin nessaﬁe a&ﬁfre to base) 11. In this case, the search
is perfom&dl@smagv@ﬁ% egntrolien contrpls basetstations that aseinotishowai i ve of
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Referring to the figure, a paging message (core to base) 11 of the
RANAP protocol is transmitted from the core network 100 to the radio
network controller 200 by the connectionless SCCP protocol. Itis to be
assumed that the paging message (core to base) 11 includes a
common ID for identifying a mobile station.

The radio network controller 200 searches whether an RRC
connection has already been set up for the mobile station 300
designated by a common ID information element in the paging message
(core to base) 11. In this case, the search is performed using a table
shown in Fig. 3, that is, a table indicative of associations between
common |IDs and RRC connections (step 21 in Fig. 2).

Referring now to Fig. 3, for example, if the common ID =
0x11110000, "RRC connection is absent" and "search fails" (indicated
by a x mark), and a paging 1 message (base to mobile) 12 of the RRC
protocol is fransmitted to the mobile station 300 via the paging control
channel PCCH. Hereinafter, the paging 1 message (base to mobile)
transmitted via the paging control channel PCCH will be referred to as
"paging 1 message (PCCH)." If the common ID = 0x11110001, "RRC



by a x mark), and a paging 1 nessage (base to nobile) 12 of the RRC
protocol is transmtted to the nobile station 300 via the pagi ng control
‘channel PCCH. Hereinafter, the paging 1 nessage (base to nobile)
transrritted via the paging control channel PCCH will be referred to as
"paging 1 nessage (PCCH)." If the common ID = 0x11110001, "RRC 3 connection

is present boanectreaarsqbrmlt'éand "s(eardhcmlcmbéds"a(mdroeﬁed byaldirclét is to
be assuned that if "search succeeds,” information i nd| cating which RRC
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function are physical at ed nbi ne re’ Net wor et service

function adedicated tostrolchanhehDCCH wik beordfened tovasHpagingiang! e node.
Furthernore, the conbined core networks are divided into two types as

fol |l ows depressage §PGGH)Pr esence/ absence of co-ordination function: (2.1)
Conbi ned Core I\ﬁtwork w t hout Co-ordinatjon Functron Packet. service

function and ci N&Xtithe-eore netwaek 160 Wil bedescribedsiThe radin netverkgl e
e e KR gRF Ot Rhh 5% GRS Td B bt cold nBbeRPR A o
service fungy sehafhfedCore Network

Nodes with packet service function and nodes with circuit service
function are physically separated.

(2) Combined Core Network

Packet service function and circuit service function are combined
within a single node. Furthermore, the combined core networks are
divided into two types as follows depending on the presence/absence of
co-ordination function:

(2.1) Combined Core Network without Co-ordination Function

Packet service function and circuit service function physically
reside within a single node. However, the functions operate individually.
(2.2) Combined Core Network with Co-ordination Function

Packet service function and circuit service function are co-
ordinated.

The combined core network with co-ordination function is capable
of recognizing whether a mobile station that is targeted by a paging
request already has an RRC connection. For example, when a request
for receiving a circuit switched call is issued to a mobile station, within
the core network, a circuit service function unit is capable of querying a



ordi.nated. The conbi ned core network with co-ordination function is capable
of recogni zing whether a nobile station that is targeted by a pagi ng
‘request al ready has an RRC connection. For exanple, when a request for
receiving a circuit switched call is issued to a nobile station, within

the core network, a circuit service function unit is capable of querying a

4 packet spacket sewvicel functiort unit dsotovidiher a packst cailis cupreritly ent | y
established. It is determ ned that an RRC connecti on has been established

i f a packeestablished. # iscdetermineddbiatian RRQG conhedtion has R&R&hconnect i on
has not been established if a packet call has not been established. As

shown i n Fegtahlishestif a packet call has alreadybbeenesiablisbedand thathaner Part)

and bel ow P_SCCP servyices e either . "connectio ess,” in ich a
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basi s, or "gg&g%n oriented,” in which a connection is set up in
advance ang nication is perforned using the connection that has
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controller perforns a search using the common ID unconditionally in
response t dcanpegtioglessjurswhidh@conhectiogiismatrsetagpanda the radi o
network controller suffers fromthe drawback that a |large anmount of
processes cOMmiRication is pertormed amaone-time hasisnonfcomedtionr arts
related to the E{jq,s.ent | nvention are known. For Japanese
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In the paging sequence described above, even if the core network
determines "RRC connection is present," no means are provided to
transmit it to the radio network controller. Accordingly, the radio network
controller performs a search using the common ID unconditionally in
response to a paging request. Thus, the paging procedure at the radio
network controller suffers from the drawback that a large amount of
processes is incurred in order to search for the common ID.

Prior arts related to the present invention are known. For example,
Japanese Unexamined Patent Publication Tokkai No. Hei 1-316050
achieves, by improving an application for a switch, a connection method
with immediacy for a connection between a calling subscriber and a
receiving subscriber who is called. However, the publication only
discloses technical ideas regarding a system for calling a receiving
subscriber with a pager, and is completely different from the present
invention, which relates to a simultaneous call for finding the location of
a mobile station from base stations.

Also, Japanese Unexamined Patent Publication Tokkai No. Hei 9-
168053 discloses a method for communicating maintenance information



recei ving subscriber who is called. However, the publication only

di scl oses technical ideas regarding a systemfor calling a receiving
‘'subscriber with a pager, and is conpletely different fromthe present

i nvention, which relates to a sinultaneous call for finding the |ocation of
a nobile station frombase stations. Al so, Japanese Unexam ned Patent

Publ i cat i oto &oidmotéNappaeatus indiGdny direphoteepraceBydiagnd & pagemeivcuitt | ng
mai nt enance information 5 to a renote apparatus including a renmote
processor hlaweveydhe publication is-Halgneompletely different fsom thelpsesentpl et el y
different fromthe present invention, which relates to a sinultaneous cal
for findi nipvenioncahichrelates togosinuitaneous qalblardindingithei locationnef

pr esent inventiqndggi begn de iq rder to overcone the drawback of the
convent i ond Mghile IPi"O@Q“ﬁE%@ﬁ@%@“&H obj ect ht hereof is ]Eo provi de af
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control |l er accor resent 1nventionis a 'radi 0o ne k

control | er theredfliead Erovidd anedioingtwdrkidentPolRoihzg servesadsieduidecthe

sinmul taneously calling a nobile station in response to a pagi hg command
from a cor ameunbokprotessesfor $éaxhingifora commentErin arpagihga nobi | e
switching center of said core network has the function of co-ordinating a
packet ser preceduie,and ecpaging:systamiandadeaging methodpagingtheosamed, and
said radio network controller conprises determ nation nmeans for
determ ni ng whether or not said flag indicates that said co-ordinating

pagi ng.pr o DIEEBRERe G IBVsREBE . hagi ng control channel and & dedi cat ed

control channel Aqapfd tetdoPk dotftroller according to the present invention is a
radio network controller in a paging system that performs a paging
processing for simultaneously calling a mobile station in response to a
paging command from a core network, wherein a flag indicating whether
or not a mobile switching center of said core network has the function of
co-ordinating a packet service and a circuit service is added to said
paging command, and said radio network controller comprises
determination means for determining whether or not said flag indicates
that said co-ordinating function is present; and paging processing
means for performing said paging processing using one of a paging
control channel and a dedicated control channel depending on the
connection status between said core network and said radio network
controller if said flag is determined as indicating the presence of said
co-ordinating function. In performing said paging processing, said
paging control channel is used if the connection status between said
core network and said radio network controller is connectionless, and
said dedicated control channel is used if the connection status between
said core network and said radio network controller is connection



connection status between said core network and said radi o network
controller if said flag is determ ned as indicating the presence of said
‘co-ordinating function. In perform ng said paging processing, said paging
control channel is used if the connection status between said core network
and said radio network controller is connectionless, and said dedicated

control chaneeiteds Saiedpagirigeormand! may kirthaisinefide e'cosnketienp fit wor k
and said radio network controller is connection 6 oriented. Said pagi ng

command naideéntifying ai conneetion between said @adiorneiwirkt cdryirolerandraect i on
bet ween said radi o network, controller and a nobile station that is in a

communi cat MPRIle station that is lﬂa@iqegnnwrﬂeaﬂ@ﬂnQOitbapsai@me;dngsi gg t he
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dependi ng on whet her 'or not a nobile center” of said core network
has the fusimultanebusby callingpaimobile statibatfrenT airadianeétwoek comttolkserini ce.
If the nobile switching center of said core network has the function of
co- or di nat regpengaded paging commandifrom acores aetwork, wheegincsaitlaradio
common I D is,not ired at said radio network controller. Thus,, said

1T
radi o net V\BPKVVE’HHE%E'I%rI@@rSC&rOBE'SPﬁ PQQ!GQePrQQQSSé%lWEaES foF 83ingor
hi |4 ' r re. Furthernore, a,paging
method acconls RBRE Blotessidersl e 4 RRGMS saritel ARG & er For me
a pagi ng PgRefSRted'€ohitbl channel depending on whether or not a mobile
switching center of said core network has the function of co-ordinating a

packet service and a circuit service. If the mobile switching center of
said core network has the function of co-ordinating a packet service and
a circuit service, a search for a common ID is not required at said radio
network controller. Thus, said radio network controller serves to reduce
the amount of processes for searching for a common ID in a paging
procedure.

Furthermore, a paging method according to the present invention
is a paging method that performs a paging process ing for
simultaneously calling a mobile station from a radio network controller in
response to a paging command from a core network, wherein said
method comprises a paging processing step of performing, in said radio
network controller, said paging processing using one of a paging control
channel and a dedicated control channel depending on whether or not a
mobile switching center of said core network has the function of co-
ordinating a packet service and a circuit service.

In sum, the present invention provides means for reducing the



sinmul taneously calling a nobile station froma radio network controller in
response to a paging coonmand froma core network, wherein said nethod
‘conprises a paging processing step of performng, in said radio network
controller, said paging processing using one of a paging control channel
and a dedi cated control channel depending on whether or not a nobile

swi t chi ng aenoant of psacesses fonsearchingdor taheofmmoni IDirph aging di nating a
packet service and a circuit service. I'n sum the present i nvention

provi des mpiacedure atauradig netwarkacontroller. Foodhegurpose ekthehing for a
common IDin . a Pa i,ng, procedure at a radio network controller. For the
pur pose of reddc Iegdnghe@mmrttmf theduracesses, she fresent invemionr esent

i nvention rovj des t t ypes. of. pagi ng nessage paf, t RANAP protogol, as
Wil be deStpyidas ﬁ&?ﬁpeéﬁmnai'ﬁ&ﬁﬁg%%ﬂﬁmaﬁ B&%ﬁ@?@%ﬁﬁ e
unnecessar rchl LIS, e radio
net wor k co?te?geggassgrl%%r' 3@@&5&@8&qhﬁwf%}%\ﬁoﬁ&?@ﬁéﬁgsgég » di agram
showi ng a ¢pmed I ' Pﬁ‘ﬁﬁ)n Is agram
showi ng a pagl ng %ﬁ?ﬁ?gg?ﬁgg%ﬁ%\%ﬁ%@m@ épggl ng sy!sﬂfelgnsaéleg.sagﬂfas a
di agr am sheaditgnetwetk eontroflegat i ve of associ ati ons between common | Ds and
RRC connections. Fig. 4 is a diagramshow ng the relationship between SCCP
and other layers. Fig. 5 is a diagramshowi ng the contents of a paging 1
nmessage (g[e to base) in a paging systemaccording to a first enbodi nent
pr

)
of the wfDesodptionnf thegDrawings: di agr am showi ng the contents of a
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conventional paging system. Fig. 3 is a diagram showing a table
indicative of associations between common IDs and RRC connections.
Fig. 4 is a diagram showing the relationship between SCCP and other
layers. Fig. 5 is a diagram showing the contents of a paging 1 message
(core to base) in a paging system according to a first embodiment of the
present invention. Fig. 6 is a diagram showing the contents of a paging
2 message (core to base) in the paging system according to the first
embodiment of the present invention. Fig. 7 is a diagram showing a
paging 1 sequence in the paging system according to the first
embodiment of the present invention. Fig. 8 is a diagram showing a
paging sequence from a combined core network. Fig. 9 is a diagram
showing a paging 1 sequence in the paging system according to the
first embodiment of the present invention. Fig. 10 is a diagram showing
a paging sequence from a combined core network. Fig. 11 is a diagram
showing a paging 2 sequence in the paging system according to the
first embodiment of the present invention. Fig. 12 is a diagram showing
a paging 2' sequence (core to base) in a paging system according to a
second embodiment of the present invention. Fig. 13 is a diagram



pagi.ng sequence froma conbi ned core network. Fig. 9 is a diagram show ng
a paging 1 sequence in the paging systemaccording to the first enbodi nent
‘of the present invention. Fig. 10 is a diagram showing a pagi ng sequence
froma conbi ned core network. Fig. 11 is a diagram show ng a paging 2
sequence in the paging systemaccording to the first enbodi nent of the

present i nghowing.a Bb@-in?%e'@emﬁ fronaa 66mBiNed coreagefivork. F@Uﬁ#‘%a(core
to base) in a paging systemaccording to a second embodi ment o th_e
present i ndiaglam shawingla pagingR'ssGuence m\tﬁr\]eg)agmggsymeaeageomhngr om a
conbi ned core network, Fig. 14 is a diagramshow hg a_pagi ng 2' sequence
in the pagi®ihepacendemhediment of th%pﬁ@%@lhhlné/ﬂbﬁlﬁmreﬁlg.o1‘5ﬂ31g Ipresent
invention. Fig. 15 .is a diagram.show ng connectj ons . ng a nobile
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third enbopresent mverttiomr Eigunt 7 iisyaedisigram showing the corntients @ha showi ng a
pagi ng sequence froma conbined core network. Fig. 20 is a diagram show ng
a pagi ng 1Pagingc@essage:(¢erg igybase) imthe paging system according torthedi ment
froma conbTFAGTBPAIMEhaNifle argsens et FidatbdRwARDABag n 2
seauence, | Bnbifiph W babing 3 §5u086RE e Aubley dors SRR ek L
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showing a paging sequence from a combined core network. Fig. 20 is a
diagram showing a paging 1 sequence in the paging system according
to the third embodiment of the present invention. Fig. 21 is a diagram
showing a paging sequence from a combined core network. Fig. 22 is a
diagram showing a paging 2 sequence in the paging system according
to the third embodiment of the present invention. Fig. 23 is a diagram
showing a paging sequence for explaining an embodiment relating to a
case where an RRC connection has already been established for a
destination mobile station. Fig. 24 is a diagram showing a paging 2'
sequence (core to base) in a paging system according to a fourth
embodiment of the present invention. Fig. 25 is a diagram showing a
péging sequence from a combined core network. Fig. 26 is a diagram
showing a paging 2' sequence in the paging system according to the
fourth embodiment of the present invention. Fig. 27 is a diagram
showing the operations of the paging systems according to the third and
the fourth embodiments of the present invention. Fig. 28 is a diagram

showing connections among a mobile switching center included in a



desti nation nobile station. Fig. 24 is a diagram show ng a pagi ng 2'
sequence (core to base) in a paging systemaccording to a fourth

“enbodi nent of the present invention. Fig. 25 is a diagram showi ng a paging
sequence froma conbined core network. Fig. 26 is a diagram showing a
paging 2' sequence in the paging systemaccording to the fourth enbodi ment
of the present ristwark| Padiometwark eonfrollbRgrand belserétedionae operations of

t he pagi ng systens according to the third and the fourth enbodi nents of
the present invention. Fig. 28 is a diagram show ng connections anong a
mobil e sw tching center included in a 9 core network, radi o network
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(core to b@@m)valém‘taiﬁdséﬁnmﬁéﬁﬁramgﬁﬁgg c!iéﬂggﬁalé’d of the RANAP

protocol. Fig. 5 shows the <configurati gl ng nessage (core to
base), andsBngesymblodsys the configuration of a paging 2 nessage (core to
base), respectively. In the paging 1 nessage (core to base) shown in Fig.
5, a "co- ordi nkt agragingcsysienpaccondinigtasarfirst enalpodinsentiobthe present
information elenments of the_pagi ng nessage showpn in Fig. 1. The

co- or di nat IMYENHQMRK Q)?W?ﬁ%@@ﬁ'& $%§@enea elygpaging dimessagenorertonot t he

T e PR e ol 2 ishSb ocHB B8 e ot B 33
messages (core to base) of the RANAP protocol. Fig. 5 shows the
configuration of a paging 1 message (core to base), and Fig. 6 shows
the configuration of a paging 2 message (core to base), respectively.

In the paging 1 message (core to base) shown in Fig. 5, a "co-
ordination function presence/absence flag" is added to the information

elements of the paging message shown in Fig. 1. The co-ordination
function presence/absence flag indicates whether or not the mobile
switching center of the core network has the function of co-ordinating
packet service and circuit service.

The paging 2 message (core to base) shown in Fig. 6 is a new
message that is completely different from the paging message (core to
base) shown in Fig. 1. The paging 2 message (core to base) does not
have any information element.

A separated core network and a combined core network without
co-ordination function use only the paging 1 message (core to base)
(Fig. 5). A core network with co-ordination function uses both the
paging 1 message (core to base) (Fig. 5) and the paging 2 message
(core to base) (Fig. 6).
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The paging 2 nessage (core to base) shown in Fig. 6 is a new nessage that
Is conpletely different fromthe pagi ng nessage (core to base) shown in
"Fig. 1. The paging 2 nessage (core to base) does not have any information
el ement. A separated core network and a conbi ned core network w thout
co-ordination function use only the paging 1 nessage (core to base) (Fig.

5). A core net W&empmlﬂ@aﬂyohh@apagmd HNRes8RgesRoredbibade) $FH§950‘9$1

nessage (core to base) and™t he pagi ng 2 hessage (core~to’ base)

(Fig. 6). usekbwhespths flrsiq)ag«ngt(m B&R(L eorinecticrabas(not beén base) (Fig.
5) is wused when the first paging (an RRC connection has not been

establ i she@SI%b"Sth febthe mobile stgtlcm) isdieliably asssioned asrwhenra a
p055|b|I|t

message (c Qifg’afé:g)t Flif"%? o ns)%ﬁ%% \A&hth ttheéﬁg thb%.: A pa Bgntz

' tat
Fel ab §a295*€%%68355é¢ ?39%%%3?59”?6)0 Sod it the sEratBar i i Zobz”) i
n the ??a&?&%@ﬂt?ﬁiﬂﬁc@@%.d&’ﬁ#@ﬁh?ﬁﬁ%% %%éﬁ?ri@ﬁﬁér HER T g e
by the sapgslildetation) & reliablgUssupfeg@per ati ons of the core network 400,

the radio network controller gOO and the nobile station 300, and nessages

exchanged. The FEirsh mptagm% MOGGWS ﬂbm@@oﬂ; natwork 400ckithout caasnmits a
pagi ng 1 nessage (core to base) 5) to the radio network

control | er ordimatian functian mu bewdesenbeduvmh wefenemwio)mg p? ei;merhhe/ absence
flag int h?gﬂ , pgrts tﬁ% 51321 er%tqtobt o%e |'}14F:gs 2S gtre deS|gnated by the
samesymbols.

Fig. 7 shows the operations of the core network 400, the radio
network controller 200, and the mobile station 300, and messages
exchanged.

The core network 400 without co-ordination function transmits a
paging 1 message (core to base) 14 (Fig. 5) to the radio network
controller 200. At this time, the co-ordination function
presence/absence flag in the paging 1 message (core to base) 14 is set
to "OFF."

Upon receiving the paging 1 message (core to base) 14, the radio
network controller 200 checks the co-ordination function
presence/absence flag in the message (step 22 in Fig. 7). Inasmuch as
the co-ordination function presence/absence flag is "OFF," a next
common ID is searched for and checked (step 21 in Fig. 7). The
subsequent sequence is similar as that in the conventional system. In
this case, the presence/absence of an RRC connection is determined
based on the table shown in Fig. 3, that is, the table indicative of
associations between common IDs and RRC connections, so that a
paging 1 message (PCCH) 12 or a paging 2 message (DCCH) 13 of the
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Upon receiving the paging 1 nessage (core to base) 14, the radio network
controll er 200 checks the co-ordination function presence/absence flag in
‘the nessage (step 22 in Fig. 7). Inasmuch as the co-ordination function
presence/ absence flag is "OFF," a next common IDis searched for and
checked (step 21 in Fig. 7). The subsequent sequence is simlar as that in

the convenRRGaprotyedbEls transniitted oAl midislleosrArIFgoRRsence of an RRC

connection is determ ned based on the table shown in Fig. 3, that is, the

tabl e indi cati vhlext, a gEginggrovessing o  ocor®netWork withRBe-oinatibhons,
so that a _paging 1 message gedt 12 or a paging 2 message (DCCH) 13 of
the 11 Rrcfynetion willibe d65ﬁ§ withtreferenceto Figst840d . 3B0st,ecasea

Gaser | bod nder an ErBRLE0nDeRHER has fot beerreatablistiadfar adestiatiorirc :e
o5 case OO el HEIR o' G of fe BrstBaumiLalhsdliE WSS &t orence 1o

Figs. 8 ang e%cnﬁ'e@hgﬁ sr‘é%’ﬁer?éb éeal dvgl ch a circuit switched call to
y a

a nmbile station 3 hat 'S not b in Omuni cation is received. Wen

a circuit swtcpRfl ershwaSaha@)ee%mpkm %l&ﬁ%bﬁCEWéWﬁéﬁ'@d%C“on unit 32

included in a core network 5 a circult service

transnits mobite station34 thatibaidtesusy |matcdr’nm|9h¢@artlbw isecaENede station
i's busy in a comunication" to a Packet service function unit 31. Then,

the circui When\a circtiitrawitohedoall isxreceived et aamdplqswktcrmg lcendérf 80t t hat

"t he nDblle tiogn 34 is not busy in_a communication” fromthe packet
service fuH@ Paﬁddﬁl q C@Iemgm 25!9 He & Ciredit sggvieg. funetion waiLid2

Servtce ! UhaioP I i ARG S helRk A TS ESn 0 PP sbon e
search hasjahiggqH LEEMMEMICATGH td*Abacket service function unit 31. Then,
the circuit service function unit 32 receives a reply 43 to the effect that
"the mobile station 34 is not busy in a communication" from the packet
service function unit 31 and recognizes the first paging.
The circuit service function unit 32 prepares a paging 1 message
(core to base), sets the co-ordination function presence/absence flag
"ON" to indicate that a search has already been performed, and
transmits the paging 1 message (core to base) 44 (Fig. 5) to a radio
network controller 33 by connectionless SCCP. Fig. 9 shows the
operation of the radio network controller that has received the paging 1
message (core to base) 44.
Referring to Fig. 9, upon receiving the paging 1 message (core to
base) 15 (Fig. 5) from the core network 500, the radio network controller
200 checks the value of the co-ordination function presence/absence
flag in the message (step 22 in Fig. 9). Inasmuch as the co-ordination
function presence/absence flag is "ON," the process of searching for the
common ID is skipped, and a paging 1 message (PCCH) 12 of the RRC
protocol is transmitted to the mobile station 300 via a paging control
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transmts the paging 1 nessage (core to base) 44 (Fig. 5) to aradio
network controller 33 by connectionless SCCP. Fig. 9 shows the operation
‘of the radio network controller that has received the paging 1 nessage
(core to base) 44. Referring to Fig. 9, upon receiving the paging 1 nessage
(core to base) 15 (Fig. 5) fromthe core network 500, the radi o network

control | er chabmeth®Réferting btk to ﬁig.te,eth-@pagﬁh@alt ms}‘a%é(PGfCH 45
presence/ absence_ flagml n the message (step 22 Tn Fig. . Inasnuch as the
co- or di nat (b2 infRigc7) baspbeentransmitted dramabhe radiometwark comiceker 88
searching for, the common IDis skipped, and a paging 1 nessage (PCCH) 12
of the RRClOgherpebileistatioad4dvitted to the nobile station 300 via a paging

45" (12 in Fig VB ',hgga%%é%%réﬁinkﬁﬁ@%e%ﬁé&%aﬁ%‘%hc@%s#v&féﬁ cont E‘ZC?S?
in Fig _ _
2l roady boSRaRishe Mo BHaklinaitl mdnld St inBR fesciRedWithne "

descri bed w faar HOs+ 10 and 11. Fig. 10 shows an exanple in
whi ch a ci r%ftﬁ}teng:%tlﬁcﬁ@%egtg?ﬁ%‘jgﬂa nobile station 54 that is busy in a

packet service Fiyﬂw'sh@wpaniéxar'wréiiw%icw@@iréuﬁié\ﬁﬂéﬁeﬂ‘@atlpﬁﬁé call 61

Is received at a nobile swtching center 50 included I n the core network
500 (Fig. mobilestationis4 thatrisibusy imatpacketrsdrvice tormatinicatioiiery 62 as
to "whether or not the destination nobile station is busy in a

communi cat feeeived. aWhem & cireuit smitchechcall @il isreceivedatea mobiteci rcui t
servi ce funct,}j a reply 63 to the effect that "the

mobi | e st aﬁ_y‘ﬂk nﬁlgj%rﬁggﬁchriﬁ‘%mg;@mmﬁ?&rﬁdﬁﬁw& 5@@(‘5@-2"&1‘):@1@@&% _
T ot iR WltRoB 7R 5% ARl BB RBUAG or R4 T |
6). and tr gagfinktionYhobile station is busy in a communication” to a packet
service function unit 51. Then, the circuit service function unit 52
receives a reply 63 to the effect that "the mobile station 54 is busy in a
communication" and recognizes that the mobile station 54 has already
established an RRC connection. The circuit service function unit 52
prepares a paging 2 message (core to base) (Fig. 6), and transmits the
paging 2 message (core to base) 64 (Fig. 6) to a radio network
controller 53 in a connection oriented manner with reference to the
SCCP connection that has already been established for a packet call
between the mobile switching center 50 and the radio network controller
53. Fig. 11 shows the operation of the radio network controller that has
received the paging 2 message (core to base) 64.
Referring to Fig. 11, upon receiving the paging 2 message (core to
base) 16 (Fig. 6) from the core network 500, the radio network controller
200 identifies the RRC connection for the mobile station 300 from the
SCCP connection between the core network 500 and the radio network
controller 200 (step 23 in Fig. 11). Then, the radio network controller
200 transmits a paging 2 message (DCCH) 13 of the RRC protocol that
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pagi-ng 2 nessage (core to base) 64 (Fig. 6) to a radio network controller
53 in a connection oriented manner with reference to the SCCP connection
‘that has al ready been established for a packet call between the nobile

swi tching center 50 and the radio network controller 53. Fig. 11 shows the
operation of the radio network controller that has received the paging 2

message (chag bheehddentifiéd fBetiee mobilé station 300 vivardadieatad torithsl pPagi ng

2 message (core to base) 16 (Fig. 6) fromthe core network 500, the radio
net wor k coshaoinedDCEM. i dentifies the RRC connection for the nobile
station 300 from the, SCCP connection between the core network 500 and the

radi o net wor k em;ng @laci(d@ cig. &0, 4bei paging 2 mpssagen(DCGH) 68i(d3nvt wor k

That 13 naEioghhadien Teahdtoftad Hom ihe J%Qémogééq‘?{t@&rﬁ?eﬁ 8"
(bocH 65 ?@@‘9‘?%85%@“ 554;“ Rfe B e fEorm eyl SicRH B el age

|1
stat! on ca"Slrhgd dmorBRIrcuRs BOCP. connliBREFIH & padK é%@bgm
packet cal thé@ehobite switchingttémtes 80 ahdrmecﬁdlérnéthﬁRObdﬁﬁoH@dss cﬂ%¥‘0

controller 53 or by a new SCCP connection establishing request 68 fo

circuit swatnewdSCOP | cannestion establishing requeshiBfareancinrcuitswitdhete radi o
network controller 53. As descri bed above, two types of pagi ng nessage
(core to b&al)between the sacbile switchiog- eenten &0 andfttmecntadm netwarke net wor ks
are newy ? @%ngo that neans are provided for transmtting information
recognized 59 I network to a radio network controller, allow ng the

a0 0 metvor kR dakA ol BRI U b B BRSsda g8 Toble t8bate) o
with respect to the co-ordination function of core networks are newly
provided so that means are provided for transmitting information
recognized by a core network to a radio network controller, allowing the
radio network controller to determine whether or not a search for a
common ID is required based on the information. Accordingly, the
amount of processes for searching for a common ID in a paging
procedure at the radio network controller is reduced.

Next, a second embodiment of the present invention will be
described with reference to Figs. 12 to 14.

Fig. 12 shows the configuration of a paging 2' message (core to
base) according to the second embodiment of the paging 2 message
(core to base). As opposed to the message shown in Fig. 6, the
message is transmitted by connectionless SCCP and a connection ID is
added to the information elements.

Fig. 13 shows an example in which a circuit switched call to a
mobile station 74 that is busy in a packet service communication is
received. When a circuit switched call 81 is received at a mobile

switching center 70 included in a core network, a circuit service function
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anount of processes for searching for a coomon ID in a paging procedure at
the radio network controller is reduced. Next, a second enbodi nent of the
‘present invention will be described with reference to Figs. 12 to 14. Fig.
12 shows the configuration of a paging 2' nessage (core to base) according
to the second enbodi nent of the paging 2 nessage (core to base). As
opposed t ounite7 2rteaammits loguery 82 gs 16 ,"whetherer sratethiesdéstimation tradblie
connectionless SCCP and a connection IDis added to the information

el ements. Slajion s busydna coxanmpinicationhtaa packetsenvicavfunttion tait 710 a

nmobi | e sta{ : n 74 that ,js bys acket servi.ce commynication is

T ecei ved. , AheiGieauit sgwméﬁbﬁcﬁaﬂumi?%ref@ws@drmlyasmm effect
cei v . ik Saies ! b | g
%“b_ﬂﬁz{ ”gfﬁfﬁﬁéﬁﬂﬁgbg%q? %9"%243% f)r?'"'?u%?ﬁr@ﬂwa igationt, Oiﬁ_iﬁéfgfﬁq'%ico;on
| . o
Toot! 5y St 8khiiBe MnkHBH it 71 8THBCPEHIASS 1) fhe Bibtile SRIMF 241085 95 (o

the ef fect airlaly esidligheld &n RRC eanﬁég'tianbuﬁueidmi §amr§éqah'gﬂ§ﬁ from
t he packet service tunction unit 71 and recognizes that the nobile station

74 has al uaitdp2 eetsial conrdction RBGndicating iaenSCOP coninection that hasf uncti on
unit 72 sets a connection ID indicating an SCCP connection that has been

est abl i shebekor estghlished foria packet calltbetwaen the smobileiswjtchingesented and a
radi o network I?c“?ntrol_l er 73 in a paﬁi ng 2' nessage (core to base) (Fig.
12), and t FEraRd@sradie nelyerk contig ea%a incd Paging P seessage (epe ta2) in a

control | or bERE) (Fikhel 2l it BANSRATS e RRGNG 2 bagsageEore SOIRsE) 88,
cont ol | er RS \iks' Pl HAMSHRAS She ki
17 (Rl g 150N eo R REIGRY PaRef . Ra%r 20 G notwor k contr ol | o 200

i dentifies Fig. 14 shows the operation of the radio network controller that

has received the paging 2' message (core to base) 84. Referring to Fig.
14, upon receiving the paging 2' message (core to base) 17 (Fig. 12)
from the core network 500, the radio network controller 200 identifies
the RRC connection for the mobile station 300 from the connection ID in
the message (step 24 in Fig. 14), and transmits a paging 2 message
(DCCH) 13 of the RRC protocol to the mobile station 300 via a
dedicated control channel DCCH. Referring back to Fig. 13, the paging
2 message (DCCH) 85 (13 in Fig. 14) has been transmitted from the
radio network controller 73 to the mobile station 74.

As described above, also in this embodiment, two types of paging
message (core to base) are provided so that information recognized by
a core network is transmitted to a radio network controller, allowing the
radio network controller to determine whether or not a search for a
common ID is required based on the information. Accordingly, the
amount of processes for searching for a common ID in a paging
procedure at the radio network controller is reduced.

As shown in Fig. 15, it is assumed that a plurality of radio network
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t he .RRC connection for the nobile station 300 fromthe connection ID in
the nmessage (step 24 in Fig. 14), and transmts a paging 2 nessage (DCCH)
13 of the RRC protocol to the nobile station 300 via a dedicated control
channel DCCH. Referring back to Fig. 13, the paging 2 nmessage (DCCH) 85
(13 in Fig. 14) has been transmtted fromthe radio network controller 73

to the nobcoetwliers @00,20Bs.. dae cohadctddte a piclsile switching cepderasd, two
types of pagin nessage (core to base) are provided so that information

r ecogni zedim;lugedciar@ cosewetwark anditkat base statians 250 anetocomnectedttool | er,
allowing the radjio network controlle[ to _determ ne whether or nof a search

for a commSACchithe pr%@lt"lﬂf&@'aﬁo lges gﬁgorlﬁhf{hi§)|$.tatﬁsch3/r ampjoying ne

the radio MBERIER, e AR Shristess S Sharmnint fobfth 88mmbRdthss tred
h | Upahi 2 adi . . |

conneqt b P51 mBbile HafioAHiaic educeih the Haaiflprorehiurs: at dfgfic an

that base gh@rhaRsnédflofk BofhfroNers 20d, As ﬁﬁgari?éld;élz?lgéd' 0 network

controllers 200. Inthis state, by enployi em the anmount of

processes for sFaHbernore)refdreingoionthe figuref whem mgiﬁgmm athQess

reduced in the pagi ng procedure at each of the radio nhe controllers
200, as deattheddobiewswitchingheemier«i50,df the paging area spans acrossthe

pagi ng request arrives at the nmobile switching center 450, if the paging
area spans r%éKbB@tWﬁgk centrolen20fbarddbet iaslio setamyk controlier 20 othet wor k

(cor et o baiOHe SYHQHIRG RANIShARTLIRNSBNE: BROUND PRSTAGES REDRALD DA% wor k
Cam ok ! 15 e raBEFEBbP MBI B BB bl bA
‘r']“ei Qloﬁ Ee Pissitatinl’ Seardhihg ProbassirRy at bbf ot theGaidih Retdbrk he radio
controllers. However, by employing this system, the connection with the
mobile station 300 can be identified as residing at the radio network
controller 200, and thus no paging message (core to base) is
transmitted to the radio network controller 201. That is, transmission of
a useless paging message (core to base) to the radio network controller
201 is prevented. Accordingly, only the radio network controller
associated with the connection is required to search for the common ID,
and the other radio network controllers are not required to execute
useless processes, serving to avoid occurrence of congestion.

In a paging system according to a third embodiment of the present
invention, two types of messages, namely, paging 1' message (core to
base) and paging 2 message (core to base), are used as paging
messages (core to base) of the RANAP protocol. Fig. 16 shows the
configuration of the paging 1' message (core to base), and Fig. 17
shows the configuration of the paging 2 message (core to base),
respectively.

In the paging 1' message (core to base) shown in Fig. 16, a
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cont.roll er 200, and thus no pagi ng nessage (core to base) is transmtted
to the radio network controller 201. That is, transm ssion of a useless
‘pagi ng nessage (core to base) to the radio network controller 201 is
prevented. Accordingly, only the radio network controller associated with
the connection is required to search for the common ID, and the other

radi o net whséarginhobirequiredrffagbis addedriedthiecindarmation eleshents of thesses,

serving to avoid occurrence of congestion. In a paging systemaccording to
a third enbag@ingmessagashowadntFigi ivehhe @garchenotyreguived flagsisse flag
nanely, pagin . .Messa core to bas nd pagi ng 2 nessage (core to
base)?/ a?egqsgﬁﬁ%ngﬁgf O(W W(E@ﬁér ﬁ@%&g‘)’r%ﬂeﬁﬁ@rmgmh Yol .
Fig. 16 sh o j gurati aqgi : ssage (.corge to base),
and Fig. 180T ediiEd BeRbif R ietneF AL n R EAEEEctER Bt o
base), re fid I ' L e.{6Ar in Fig.
167X 16~ D3 SEafon has BESRR ARl he AT A R Rt R C e < O
t he agi ng nes i [ ' I o I is a flag
for ngt igfyigng awrﬁgai)%@@g%orﬁﬁgggﬁ??(gﬁggo%ﬁ?@g 'ﬁg? rq(l? %f et her or
not it is sage rmdssa%ewth'e ohet steowarinnBig. ,aRREis:arnwtmeBséﬁé thatnobi | e
station has been established at the radio network controller. The paging 2
nessage (ci8 eompletaly)diffevent franFthe paging messagerfeone 4o higse)sshowndne
shown in Fig. i, nd is,a new nessage that is conpletely different from

t he pagi ngb:?@s agﬂ‘? P3aing & Messagas teere to basg) doestet bayer@any nessage
(core to ba%@} dQes npt _haye any information elenent. A separated core
network and! ThEPPENE network without co-ordination function use

o Yo 1o P25 DA RS B 338 cbiinedBord hERIBHIRAHGR®
co-ordination function use only the paging 1' message (core to base)
(Fig. 16). A combined core network with co-ordination function uses
either both the paging 1' message (core to base) (Fig. 16) and the
paging 2 message (core to base) (Fig. 17) or only the paging 1’
message (core to base) (Fig. 16).

More specifically, the paging 1' message (core to base) (Fig. 16) is
used when the first paging (an RRC connection has not been
established for the mobile station) is reliably assumed or when a
possibility of the first paging exists. On the other hand, the paging 2
message (core to base) (Fig. 17) is used when the second or a
subsequent paging (an RRC connection has been established for the
mobile station) is reliably assumed.

First, a paging processing from a core network without co-
ordination function will be described with reference to Fig. 18. In the
figure, parts that are equivalent to those in Fig. 2 are designated by the
samesymbols.

Fig. 18 shows the operations of a core network 400, a radio
network controller 200, a mobile station 300, and messages exchanged.
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either both the paging 1' nessage (core to base) (Fig. 16) and the paging
2 nmessage (core to base) (Fig. 17) or only the paging 1' nessage (core to
‘base) (Fig. 16). Mre specifically, the paging 1' message (core to base)
(Fig. 16) is wused when the first paging (an RRC connection has not been
established for the nobile station) is reliably assunmed or when a
possibility of The domshepwgring0Switheut Go-ofdinatioarfuhation trassniy ag 2
nmessage (core to base) (Fig. 17) is used when the second or a subsequent
pagi ng (anpRgngdimessageHasredebass)atd'i (Figd16pto the radibnebwstlat i on) is
rocessing froma core network w thout

o nacpaoller A0 i @ ¢ m;g@cti@glgssg@@nmqrh Aldhls ime, e searchtaotin e
t

o vno; Ledulra8 et Ty BE naliRG 1 RebS08 coxd 1 nsdl Tl Sséga 85k ﬁ'. o ©

e e ot wor KPRIEESRiE the Badlife 1 PSPag8BarE 6 1R 18 ﬁp%agl hg 1

message (Cpagid lﬁe’ﬁﬁéﬂé céﬂ"cro@lﬁh’@q]oléhe&l?sttﬁ JHHCR- ﬁ'ﬁf I’l%(ﬁl.‘flreﬁci'@qf B d 200

i n a connectionl ess nmanner he searc - re ag In

the pagi ngriessagedsted 22/ i Fig.br8E) lrﬂeﬂsmugh%é thé sedreh-not ui?é&i ving

the paging 1' nessage (core to base) radi o network ntroller 200
checks t heflaghisciOFFia next gomedr |Dds lsearbhedrfesmgbcl(\ecleed Zstep 21Ang.

18). Inasméch as thg@iearch not-required flag is "OFF," a next common ID is

sear ched f %aﬁa . ¢ aubﬁgqupntﬁeqrﬂemegls S:_IB)"al'm%ﬂmb@e@&{Et sequence i s
I t t n I,S, case e

or esence! aGOBNEBIBNELSYRREM. BHIrUE Gase. 1S eseRORLADSABER Al RRCab o

shown in Fi g%o'ﬁalts déterhlified BR8Ed ‘I iHE1dtie HoRnSAER L HRab i HhE"

comon | Ds

table indicative of associations between common IDs and RRC
connections, and a paging 1 message (PCCH) 12 or a paging 2
message (DCCH) 13 of the RRC protocol is transmitted to the mobile
station 300.

Next, a paging processing from a core network with co-ordination
function will be described with reference to Figs. 19 to 22. First, a case
where an RRC connection has not been established for a destination
mobile station, that is, a case of the first paging message, will be
described with reference to Figs. 19 and 20.

Fig. 19 shows an example in which a circuit switched call to a
mobile station 34 that is not busy in a communication is received.
When a circuit switched call is received at a mobile switching center 30
included in a core network 400 (Fig. 18), a circuit service function unit
32 transmits a query 42 as to "whether or not the destination mobile
station is busy in a communication" to a packet service function unit 31.
Then, the circuit service function unit 32 receives a reply 43 to the effect
that "the mobile station 34 is not busy in a communication" from the

packet service function unit 31 and recognizes the first paging.
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connections, and a paging 1 nessage (PCCH) 12 or a paging 2 nessage (DCCH)-
13 of the RRC protocol is transmtted to the nobile station 300. Next, a
‘pagi ng processing froma core network with co-ordination function will be
described with reference to Figs. 19 to 22. First, a case where an RRC
connection has not been established for a destination nobile station, that

is, a case of tThhef¢ircuit pepriog fupstiopeunit32 plepardssa pdyingWi'trhessageence
to Figs. 19 and 20. Fig. 19 shows an exanple in which a circuit swtched
call to a (cons iebase) ﬁﬁtg.%)t, isets the searshayoi-requicedifiag AN"do i s

received. ,Wien a circuit switched call is recejved at a nobile swtching

center 30 INGigalRIthAL 'R aeam\'?é aéta«lﬁeadmeergafhormhed’Aaadrtbat 'E'?]B@Bﬁ?ce
(anetor s oRohpsfioh B8 A bt Rl hel P g MBI sBAuF 34hndng, servi ce
ety 43 ¢ BARIs MeHagihGrt ThRESabeTEere 18 644 ¢, of e fiETalfS °
communi cat haiwolk @Bntrifler B by coiMaténled8 BCTP UKE Y. 36 sHiswsqRean zes the

first paging. 18 The circult lg)ger vice function unit r@? prepares a paging 1’
message  ( operationtofthe rEdio nettorkscortrolier theates redeiveduhesgadingp1” OV

to indicate that "a search has already been perforned" and that "an RRC
connect i onnessage (cerentebasie)idted for the nobile station 34", and
transmts the paging, V nessage _(core to base) 44" (Fig. 16) to the radio
net wor k cont r ol Refelingjo &i@nd0: upendeceiving the paging dhewessage (e@@ at i on

Ccore to ol bRl To(Fi:16irBn e ot némianesl: (e Adiodteiiong 1 o
ety (CORISIRL e nRFks 1B alt ot BRI BOE BELIRE 1 1hd° T2 ¢,
the message (step 22' in Fig. 20). Inasmuch as the search-not-required
flag is "ON," the processing of searching for the common ID is skipped,
and a paging 1 message (PCCH) 12 of the RRC protocol is transmitted
to the mobile station 300 via a paging control channel. Referring back
to Fig. 19, the paging 1 message (PCCH) 45 (12 in Fig. 20) has been
transmitted from the radio network controller 33 to the mobile station 34.
That is, if the message received from the core network 500 is a
paging 1' message (core to base) (Fig. 16) and if the search-not-
required flag is "ON," the radio network controller 200 determines that
an RRC connection has not been established for the mobile station 300
(connectionless). Thus, a search for the common ID is not required.
Next, a case where an RRC connection has already been
established for a destination mobile station will be described with
reference to Figs. 21 and 22.
Fig. 21 shows an example in which a circuit switched call to a
mobile station 54 that is busy in a packet service communication is
received. When a circuit switched call 61 is received at a mobile
switching center 50 included in a core network 500 (Fig. 22), a circuit
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nmessage (step 22" in Fig. 20). Inasnuch as the search-not-required flag is
"ON," the processing of searching for the common ID is skipped, and a

pagi ng 1 nessage (PCCH) 12 of the RRC protocol is transmtted to the

nobil e station 300 via a paging control channel. Referring back to Fig.
19, the paging 1 nessage (PCCH) 45 (12 in Fig. 20) has been transmtted

from the raervicedunctionconit’52 transidits a query6RidstctwhietheBdr nbhahei s, i f
t he rressage received fromthe core network 500 is a paging 1' message

(core to b&esfination nmueaatatiqn ishbusyam @cammunmaﬂore"doramgaol@t ON, " the

radio network co roI | er 2! rm nes that connecti.on _has not
been est abSPEVWER % ?&‘blﬂaﬁ thﬂt %@ RR%UHGH°I"G!§§§5 2Thus, a

igﬁrnggt.f3#%@@“’%%359'»5@@30"5 ERSRLE 108 Hhonle Siafet 4 RoBs¥ 0 i on
example | neoiitafidn: BRUFEEREh %9%?‘?%3 Ind¥ife sfatidn $4 s HEA ", ¢
busy in a paeXslisied WrcRRQ NThe cifGit serdice it

tdrl
switched call 61 is received at rglle sw tching center gg |n;quded in a

core netwopkep@fes & ;ga%ih@2 messagel (cot@ tevase)e(Fign¢7) candranSiitsrthesm t s
a query 62 as to "whether or not the destination nobile station is busy in

a comuni c PAGING 2 massags corester base) Bdn(Higon 7)dota EﬂdIOTrhle'lWOIﬂd”le circuit
service function unit,52 receives a reply 63 to the effect that "the
nobi | e st appﬂﬁr£|$ﬁ5§ B’h@yCQﬂﬂ%Pﬂ%@Mﬂm@dtmaﬁ'neéthh sefeyencesta aat t he

servi ce f uteebrcanngcioh it pascalsa S&é’@aﬁl recyigat a?cﬁf%'h‘?é& Ose) (Fig.
ol o net wpRERe) SRl TSI ¢ 3@%%‘?@@9. 6 Gorier hahd el Adlon ' Tas erence
to an  SCCRetwdPR Eondiblidta3.hFig 202 aHHWE 88 cidradion S6tHRPtadideredrid
controller that has received the paging 2 message (core to base) 64.
Referring to Fig. 22, upon receiving the paging 2 message (core
to base) 16 (Fig. 17) from the core network 500, the radio network
controller 200 identifies which of a plurality of RRC connections is the
RRC connection for the mobile station 300 based on the SCCP
connection between the core network 500 and the radio network
controller 200 (step 23 in Fig. 22). Then, the radio network controller
200 transmits a paging 2 message (DCCH) 13 of the RRC protocol that
has been identified to the mobile station 300 via a dedicated control
channel DCCH.
Referring back to Fig. 21, the paging 2 message (DCCH) 65 (13 in
Fig. 22) has been transmitted from the radio network controller 53 to the
mobile station 54. A response 66 from the mobile station 54 may be
returned either using the SCCP connection 67 for a packet call between
the mobile switching center 50 and the radio network controller 53 or by
a new SCCP connection establishing request 68 for a circuit switched
call between the mobile switching center 50 and the radio network
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packet call between the nobile switching center 50 and the radio network
controller 53. Fig. 22 shows the operation of the radio network controller
"that has received the paging 2 nessage (core to base) 64. Referring to Fig.
22, upon receiving the paging 2 nessage (core to base) 16 (Fig. 17) from
the core network 500, the radio network controller 200 identifies which of
a pluralitgontrolBESSnnections is the RRC connection for the nobile
station 300 based on the SCCP connection between the core network 500 and
the radi o netwofRat isrf the message (receqyemtzfrom khe coze)netwwk 500dés madi o
network controller 200 transmts pa 2 messa 13 of the RRC
prot ocol tRAGINGAsMAESATEY nertqeaase ﬁﬁ -roBi F|%9§gdtq BetWOtk ¢patrpller

message (oD I8termiBes IRt ARG Geitiadib Pas Ackn ebiebished fof i 0 °
mobi e st all o Siaioh g0 RaniRaio forgheql, ﬁ@tﬁﬁé AR [ on 671 or

a packet cabmmen'i®is noteefalede FMHh@FM&ﬁeCﬁP% c%%é‘%é&lﬁn acﬁitﬁ et wor k

controller 53 or by a new gBCCP connectl on esta d reques or a

circuit swstabheld-notaled mdvﬂag |srm)t iUired vithehi ng center 50 and the radi o
network 20 controller 53. Tha he nessage received fromthe core

net work 500 is As gesgribed amgwo(tytp:es obpagiy) niessage (gore te basdi) o

network controller 200 determ nes that an RRC connecti on has been
est abl i sheWithorespret teolhie eordinationdanction e caremneiwerkssane nemly, a
h f h ' t t
Shack g oPHOYiGeTCBTEa! Rddnd ieliiid i oL tRBRRIENS ol “*5c
t
e 0. B GiZRSFDY HPERr heRPeLF TRERRP O K s afdingesrec

the radio network controller to determine whether or not a search for a

common ID is required based on the information. Accordingly, the
amount of processes for searching for a common ID in a paging
procedure at the radio network controller is reduced.

Next, another embodiment of a case where an RRC connection
has already been established for a destination mobile station will be
described with reference to Figs. 20 and 23. As opposed to the
example described above, even if the core network has co-ordination
function and if an RRC connection has already been established for a
destination mobile station, the paging 2 message (core to base) (Fig.
17) is not used, and the search-not-required flag in the paging 1'
message (core to base) (Fig. 16) is set to "OFF," so that the radio
network controller searches for the common ID.

Fig. 23 shows an example in which a circuit switched call to a
mobile station 54 that is busy in a packet service communication is
received. When a circuit switched call 61 is received at a mobile
switching center 50 included in a core network 400, a circuit service
function unit 52 transmits a query 62 as to "whether or not the
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provi ded so that neans are provided for transmtting information

recogni zed by a core networks to a radio network controller, allowng the
‘radio network controller to determine whether or not a search for a common
IDis required based on the information. Accordingly, the anount of _

processes for searching for a common IDin a paging procedure at the radio

net wor k coudestination mobikustatiorisxbuspiwtsheomnaniiation” 1©f apaker Where an

RRC connection has already been established for a destination nobile
station wi serdee fuastionbenit & . hThene the cirouit Sendce Z0netidn 2mit 82 opposed to
the exanple described above, even if e core network has co-ordination

functi on afeCeivesa reply-63d ﬁ@dhﬁoﬂﬁ%%ﬂ{ﬂqr"ﬂwyn@bﬁa statian|S4ischusyin &

e hot - uscgoramurieaiShL ARH refdigen thatthie BishIe Sattondaaas altaadiiage
Cont rol | er SSADISHEH AFPRAG Rffnadtiorh, AL Hhe et itbenats Wifblanch
Cervice couMiSs st the Searciol fodyfed Mg I padind 2 inSsdod 166F

recei ved atoba®e)i15 (Figs.t20iamt ¢ehte"OKF.'ncluded in a core network 400, a
circuit service function unit 52 transmts a query 62 as to "whether or

not the 21 destUpan receiving the paging 1' snéssage r(cere tonbase) a5' (Figt v6p

packet service function unit 51. Then the circuit service function unit
52 recei vile sadipnetwark sonkgller 200 cheeks thasearshreotrequisedsiag in busy
in a com"rug%cation" a e station 54 has gl ready

establ i she %WWQ%RgEéﬁ' EH Eﬂegst 6)?[ lﬁ%%@%#hm&argbrmfc@qwmm on
0 Les2) *SERGReCHEPLSL oRRt R b S8t SRR SRR B
message (cE@. 29).PTHe sdbse§libht séBUence is similar as that in the
conventional system. In this case, whether the presence/absence of an
RRC connection is determined based on the table shown in Fig. 3, that

is, the table indicative of associations between common IDs and RRC
connections, and a paging 1 message (PCCH) 12 or a paging 2
message (DCCH) 13 of the RRC protocol is transmitted to the mobile
station 300. In this case, inasmuch as an RRC connection has already
been set up for the mobile station, the paging 2 message (DCCH) 13 is
transmitted to the mobile station 300.

Referring back to Fig. 23, the paging 2 message (DCCH) 65 (13 in
Fig. 20) has been transmitted from the radio network controller 53 to the
mobile station 54. A response 66 from the mobile station 54 is returned
by a new SCCP connection establishing request 68 for a circuit
switched call between the mobile switching station 50 and the radio
network controller 53.

That is, if the search-not-required flag in the paging 1' message
(core to base) (Fig. 16) is "OFF," even if the message received from the
core network 500 is a paging 1' message (core to base) (Fig. 16), the
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t he -radi o network controller 200 checks the search-not-required flag in
.the nessage (step 22' in Fig. 20). Inasnmuch as the search-not-required
flag is "OFF," a next common ID is searched and checked (step 21 in Fig.
20). The subsequent sequence is simlar as that in the conventional
system In this case, whether the presence/absence of an RRC connection is

det er ni nedradigedetwortkheontrbller 200 deterntings that @rRRC<corimectiibhas
i ndi cati ve of associ ati ons between common | Ds and RRC connections, and a

pagi ng 1 nbeefyestatdisheditordheamehiierstatiomde0and tiasgparches fontheRRC
protocol is transnmtted to the nobile station 300. In this case, inasmuch
as an RRC EOANEON B4 has al ready been set up for the mobile station, the

' 2 ' transm tt.ed to the .nobil.e station 300.
Peferti ng back ReXb g foydh éﬁ@%@%@qtﬁ@se@gs@rﬁwhgg Wlben "o, 20
h b t ' : [ ntroller to the nobile
S?Ztigﬁn54agﬁaﬁygﬁg@r%@¢% ﬁﬁ%ﬁ?ﬁbgia on 54 is returned byba new
SCCP ti t hai ' ' ' et ween
The bt e swi 1o o ShoiNS the BHARLraffon 8 £padiifd 2 pidkodue oo o e\ 1o
is, if thebase)droordir tw'thi@tﬂomthsmbddhﬂe@ﬂmfrtbe_lpagﬁgzgﬁeséagée to

base) (Fig. 16) is "OFF," even if the message receive romthe “core
networ k 50(core to pagepgwhichrissiterdiqal dodhemiessage( shownlie) Fig. He.2Asr adi o
network controller 200 determ nes that an RRC connection has been

est abl i she@PPOSECH b Message descobedaarlienand showedn fig. 1Rethe omon
w th ref or HEESHGF i Jamssnmas By Comngtibniens SC T aBshaiGamnaGtion B9 ia -
ng: 28 g mg?% fl’i:é)frﬁ‘oﬁ'r%atf&?!sgﬁerﬁgﬁ?g.d' ng to the fourth enbodi nent of the
Fig. 25 shows an example in which a circuit switched call to a
mobile station 74 that is busy in a packet service communication is
received. When a circuit switched call 81 is received at a mobile
switching center 70 included in a core network, a circuit service function
unit 72 transmits a query 82 as to "whether or not the destination mobile
station is busy in a communication" to a packet service function unit 71.
Then, the circuit service function unit 72 receives a reply 83 to the effect
that "the mobile station 74 is busy in a communication" from the packet
service function unit 71 and recognizes that the mobile station 74 has
already established an RRC connection. The circuit service function
unit 72 sets a connection ID indicating an SCCP connection that has
been established for a packet call between the mobile switching center
70 and a radio network controller 73 in a paging 2' message (core to
base) (Fig. 24), and transmits the paging 2' message (core to base) 84
(Fig. 24) to the radio network controller 73 in a connectionless manner.
Fig. 26 shows the operation of the radio network controller that
has received the paging 2' message (core to base) 84. Referring to Fig.
26, upon receiving the paging 2' message (core to base) 17 (Fig. 24)
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(core to base), which is identical to the nessage shown in Fig. 12. As
.opposed to the nessage described earlier and shown in Fig. 17, the nessage
is transmtted by connectionless SCCP and a connection IDis added to the
informati on elements. Fig. 25 shows an exanple in which a circuit sw tched
call to a nobile station 74 that is busy in a packet service conmuni cation
is recei viomthercarechetwork 500; thedadia heRtorlscontreller @09 identifiss e
switching center 70 included in a core network, a circuit service function
unit 72 triheRRE eonnectjondonthe snohilestation 30k fromdha«annectiom IBdni | e

T o BphSade TSBB 80 2 ahatabies g enSbal.
oTTect UMCART PEBY e HAC Sbiitol ald acBafhc EBPHAL SEbbl SEEL,
has, ol r S erBRIRR Lt oy . HRIBEEINGR mERBat MCCAPREIN f1E- "

unit 72 sets a comnecti on I ndi ca . ! . ‘been
establis heQ??(Was’v‘bééﬁkt?énQﬁiiﬂteéedemeﬂhé RedisaRtworkVed o Ner 781b

i e 70 and a
radio network controller 73 in a paging 2° nessage (core to ba?@) (Fig.
24), and t mobile statidre 7dagi ng 2' nessage (core to base) 84 (Fig. 24) to
the radio network controller 73 in a connectionless manner. Fig. 26 shows
t he operation of hahis,riithe message receives from thaicoranetwarki 5@ is Be pagi ng

paging 2 REGIIG2 fasssade (5t jo DASEH 510 A 2beriagho MAMSEKEATHIOHR. 500,
e 1200 BBl AARER A Bt ARG S it neahATE cSigaRcheRTob e,
2ok car e TRIFTE SR 300 Sehiay o LRETH oAy 2 PO it ory' 5 °
message g mw@ gstﬁﬁg reqefred'éhEFRNtAiISHHTE. ! FeftHdribrg)e radi o
checking of the search-not-required flag is not required either in this
case.
As described above, also in this embodiment, two types of paging
message (core to base) are provided so that information recognized by
a core network is transmitted to a radio network controller, allowing
determination as to whether or not a search for a common ID is required
based on the information. Accordingly, the amount of processes for
searching for a common ID in a paging procedure at the radio network
controller is reduced.
The operations described above are summarized in Fig. 27. Fig.
27 is a diagram showing the operations of the paging systems
according to the third and the fourth embodiments. Referring to the
figure, a search for the common ID is required if the search-not-required
flag is "OFF," whereas if the search-not-required flag is "ON" and if the
message transmitted from the core network to the radio network
controller is paging 1, it is determined that an RRC connection has not
been established for the mobile station and thus a search for the
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nobi-l e station 74. That is, if the nessage received fromthe core network
500 is a paging 2' nessage (core to base) (Fig. 24), the radi o network
controller 200 determ nes that an RRC connection has been established for
the nobile station 300 simlarly to the case of paging 2. Thus, a search
for the common IDis not required either in this case. Furthernore,
checki ng ototimorel inodreqairedied flag is not required either in this
case. As described above, also in this enbodinent, two tﬁpes of pagi ng
nessage (core tk hesepsaref pagingd2 it is detarmingdthat anRRE ognheetioby  a

core netwoftk is transnmfted to radi o, network coptroller, allow ng
det er mi nat Ng8 kaen @Siﬁnbﬁm?d dor ﬂ'@ﬁ mobile statienand thimarseaschsfordyei r ed

S BRI o GRCHSH A o BB, 2 TRl
oo AR O O PR SEBND B LR
according. pachiy 2 EcisRint e igth RO AIoTHA 5089 oiteblihed

flag is " Ofdr thevmobsiks stdtidrhangetusha sedrchrfefithe @brhfsh ID iS@$t and if the

message transnitted fromthe core network to the radio network controller
i s pagi ng ¥equiretds deternined that an RRC connection has not been
establi shed for the npbi Iégstation and thus a search for the 24 common |ID

is not requiredtisassheneddbabrasshom in Fig. 28, aaluraﬁtviai(;aﬁlﬁ@ netwWRRC i
ti h b t I shed for the bile stati and t hus earc
for the _cORRGRIBES ROT A0V cquireriissied 16 mRplesnEchipg eomteraad °F ' he
case of pagdiddédin® BordHetwdtk! 4fidF5se Stations 250 are connected to
each of the radio network controllers 200. In this state, by employing

this system, the amount of processes for searching for the common ID
of the mobile station 300 in the paging procedure at each of the radio
network controllers 200 is reduced, as described above.

Furthermore, referring to the figure, when a paging request arrives
at the mobile switching center 450, if the paging area spans across the
radio network controller 200 and the radio network controller 201, the
mobile switching center transmits paging messages (core to base) to
the radio network controllers 200 and 201, necessitating searching
processing at both of the radio network controllers. However, by
employing this system, the connection with the mobile station 300 can
be identified as residing at the radio network controller 200, and no
paging message (core to base) is transmitted to the radio network
controller 201. That is, transmission of a useless paging message (core
to base) to the radio network controller 201 is prevented. Accordingly,
only the radio network controller associated with the connection is
required to search for the common ID, and the other radio network
controllers are not required to perform useless processes, serving to
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pagiing 2, it is determ ned that an RRC connection has been established for
the nobile station and thus a search for the common IDis not required. It
is assuned that, as shown in Fig. 28, a plurality of radio network
controllers 200, 201, ... is connected to a nobile switching center 450
included in a core network, and base stations 250 are connected to each of
the radio aQbWbobcgqmnnmjbﬁcgng@@ﬁohn this state, by enploying this
system the anmount of processes for searching for the comon ID of the
nmobi l e station 300 in the paging procedure at each of the radio network
controllers 200 is reduced, as described above. Furthernore, referring to
the figure, when a paging request arrives at the nobile switching center
450, if the paging area spans across the radio network controller 200 and
the radio network controller 201, the nobile switching center transmts
pagi ng nessages (core to base) to the radio network controllers 200 and
201, necessitating searching processing at both of the radi o network
controllers. However, by enploying this system the connection with the
nmobi l e station 300 can be identified as residing at the radi o network
controller 200, and no paging nessage (core to base) is transmtted to the
radi o network controller 201. That is, transm ssion of a usel ess pagi ng
nessage (core to base) to the radio network controller 201 is prevented.
Accordingly, only the radio network controller associated with the
connection is required to search for the cormon ID, and the other radio
network controllers are not required to perform usel ess processes, serving
to 25 avoid occurrence of congestion. 26 CLAIMS 1. A radi o network
controller (200) in a paging systemthat
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perf-ornms a pagi ng processing for simultaneously calling a nobile station
(300) in response to a pagi ng conmand (14, 15, 16, or 17) froma core
network (400 or 500), wherein a flag indicating whether or not a nobile
switching center of said core network has the function of co-ordinating a
packet service and a circuit service is added to said pagi ng conmand, and
said radio network controller conpri 8EAINES er mi nati on neans (22) for
determ ning whether or not said flag indicates that said co-ordinating
function is present; and pagi ng processing neans (12 and 13) for performng
said paging processing using.,one of a paging control channel (PCCH) and a
dedi cated contr b Pcmm%emewwmoraurpﬂqaf b amagipgreystesn thakt us

bet ween saj re network and sai.d radio network controller if.said.flag
e det or m REHEXETS AHESNG.AReSYne SBhsinDadiBolisih Sl &mabieHtetionn. ».
b ocessi ng EOhIF REcheg o 2 ARG Bonkr (14,15, 16, 6L177 Stdnfg eoPd

pr ocessi ngngw'vag(wbd orsgHNg control channel (PCCH) if the connection
status between sai'd core nétwork and said radio network controller is

connect i onl ess; whiedleirearfiad irdicatihgnehéthier onstacmediienswRERIrRF 8eAteruUSi Ng
said dedicated control channel ( I f the connection status between

said cor eofisaidcorametwarl hasithe fisnetion of co-ordinatingsa pavkeat tservice
oriented. 3. Aradig network controller according to Caim1l, wherein said
pagi ng confAREA CIrCAlISRIVice i added i saitbpraiogcprynessl,. 4. A radio

Further i nol udesnd SATBCIS BRTVETK Gontilef SOMRESES:  connecti on bet ween
s et B tereAEH s 2B AT Heifibr bF it sbid g

indicates that said co-ordinating function is present; and

paging processing means (12 and 13) for performing said paging
processing using one of a paging control channel (PCCH) and a
dedicated control channel (DCCH) depending on the connection status
between said core network and said radio network controller if said flag
is determined as indicating the presence of said co-ordinating function.

2. Aradio network controller according to Claim 1,

wherein said paging processing means comprises:

means (12) for performing said paging processing using said
paging control channel (PCCH) if the connection status between said
core network and said radio network controller is connectionless; and

means (13) for performing said paging processing using said
dedicated control channel (DCCH) if the connection status between said
core network and said radio network controller is connection oriented.

3. Aradio network controller according to Claim 1, wherein said
paging command is a paging message of the RANAP protocol.

4. Aradio network controller according to Claim 1, wherein said
paging command (17) further includes a connection ID for identifying a
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I dentifies the connection by said connection ID (24) and perforns said

_pagi ng processing using the dedicated control channel (DCCH) (13). 5. A
radio network controller according to daim2, wherein said paging conmand
i s a pagi ng nessage of the RANAP protocol. 6. A radio network controller
according to Claim?2, wherein said paging conmand (17) further includes a

connect i oncoBnkctiondeetwéen said radionetwork coetretien sawd d madbile statioor k
controller and a nobile station that is in a conmmunication, so that said

pagi ng prothalsisriy asammunication csothat saichpaging psocessimgemeans i on | D
i BRI § e B
e TysapSaSAGHSPRY Uahd i GondtafefeRROECR) (l,
gans I denti f i%‘sl??haéd@oﬂr‘mec rﬁ(g%bggf 38(@85@@9{%@%5 %2%%3“ %rg? or ns °

said pagi pagiigeeminiandi ApddigiedissaigRior i FANARBRSlocoR (13). 8.

A radi o ne rk”contr co ng to almb5, whereih sal pagi ng

command (17) fuf! Feradiochetiesrkeconiroliet aetordingoto Clising 2f ywhtarein szdgnect i on

bet ween said radio network controller and a nobile station that is in a
comuni cat paging conmitanchi t7 pfurther includes iangonnectiondBnforfidestifying a
connection by said connection, |D (24) and perforns said paging processing
usi ng the geBnestion ketween saidkadio pebrark copfrolley and pagobijesstation t hat
perfornms a i n rocessing for sinulfanepusly calling .a nobile station
(300) 11 onttiEYisdnS FORTELIICRGH, So Tt B3EbPaaing Begsrdsdmeanis ng
commng < erkfieg e Sorhiyot 7 shid RERrEARF 1R (44Pai BRRbmeaR,?, °
network hapaigiveg iproeessinglisitiy tHeé'bedicatedecoitbPEhaRNYI ICCH) (13).
7. Aradio network controller according to Claim 3, wherein said
paging command (17) further includes a connection ID for identifying a
connection between said radio network controller and a mobile station
that is in a communication, so that said paging processing means
identifies the connection by said connection ID (24) and performs said
paging processing using the dedicated control channel (DCCH) (13).
8. Aradio network controller according to Claim 5, wherein said
paging command (17) further includes a connection ID for identifying a
connection between said radio network controller and a mobile station
that is in a communication, so that said paging processing means
identifies the connection by said connection ID (24) and performs said
paging processing using the dedicated control channel (DCCH) (13).
9. A paging system that performs a paging processing for
simultaneously calling a mobile station (300) from a radio network
controller (200) in response to a paging command (14, 15, 16, or 17)
from a core network (400 or 500),
wherein a flag indicating whether or not a mobile switching center
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and-a circuit service is added to said pagi ng command, and said radio
.network controller conprises: determnation means (22) for determ ning

whet her or not said flag indicates that said co-ordinating function is
present; and paging processing neans (12 and 13) for perfornming said paging
processi ng using one of a paging control channel (PCCH) and a dedicated
control chafisaid coeetetuarkras the funtion of oosbrdinating apadietevicei d

core network and said radio network controller if said flag is determ ned
as indi cat angl atirquitsendee is added tosaidipaging gonumarichn. 10. A paging
system according to Claim?9, ein sal d pagin rocessi ng neans

y 8" Q | FW& paging p g

conpri ses: nean @1323' fré‘td“b rﬁ?@rg'éﬁ rpﬁyﬂﬁglsﬁsoceszl ng using said

[ t
Petwork and sai HSraDation plednis [REfaraie &ﬁﬁ@%@mﬁ%ﬂ%&ﬁq@mﬁ%ig?
(bochy i1 el TS RediBamRIRE el € boslldifl < "ana sara radio
network control Rﬁg pPOEESSIhgMerinse(fZandl13) for38H %?‘éﬁ@%@i\ﬁ’\ﬂ' ng to

Claim9, wherei pag| ng “conmmand'is a pag| ng nessage

protocol . procéssing usingysherofa pagihgeonrdlichanitel (FEC#)nandizd pagi ng

conmmand (13@ further includes a connection ID for identi fy| ng a connection
bet ween said¢dicatted centrol ehannet DCLCHYdependingl en thetdormedtiont statusn a
comuni cation, so that said Bﬁgl ng pr ocessing neans identifies the

connect i on b@}W§§inos%@nG@@ Newvork @El sadora\@@mtmrkan@tr@@ ifgaid flagssi ng
accordi ng (HIEraITINES! AaiiBHISAINELTe pEgpeRoe Shaid a-oranaiRt-Gineiehge of
:)le %Ngg pr ot o?al Ai)ﬁglnag %%'t&‘?l 3886%638%%&99} o Caim10, wherein said
wherein said paging processing means comprises:
means (12) for performing said paging processing using said
paging control channel (PCCH) if the connection status between said
core network and said radio network controller is connectionless; and
means (13) for performing said paging processing using said
dedicated control channel (DCCH) if the connection status between said
core network and said radio network controller is connection oriented.
11. A paging system according to Claim 9, wherein said paging
command is a paging message of the RANAP protocol.
12. A paging system according to Claim 9, wherein said paging
command (17) further includes a connection ID for identifying a
connection between said radio network controller and a mobile station
that is in a communication, so that said paging processing means
identifies the connection by said connection ID (24) and performs said
paging processing using the dedicated control channel (DCCH) (13).
13. A paging system according to Claim 10, wherein said paging
command is a paging message of the RANAP protocol.
14. A paging system according to Claim 10, wherein said paging
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command (17) further includes a connection ID for identifying a connection
_between said radio network controller and a nobile station that is in a
comuni cation, so that said pagi ng processing neans identifies the
connection by said connection ID (24) and perforns said paging processing
usi ng the dedicated control channel (DCCH) (13). 15. A paging system
accor di ng tonhaingd ({7) funtheriinchades pagpmuectiomiBridr (dEntifyimgfeer i ncl udes a
connection ID for identifying a connection between said radio network
cont r ol | er cannestienheveensait radimnetwork cantrolien @nchai raobilestation sai d
neans identifies nection by said connection ID

(29 "2t piiaeng %spmmw%@w%éégte ﬁéf)cﬂaaggjg RECGRSIOG BEaTHht rol
ai d pagt niperEaie E8anecHRR BY s koReEEItnLirh d2ef s BPHBrSHRAE 1 yi ng
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pagi ng processi g aePag g Y SRANCACIURG 10 Clein P WhBTeREsaR BRaTY
pagi ng net bormaad () furtherdnphadew ancormesetion |Ddor idéntnyi gpusly calling
a nobile station (300) froma radio network controller ( dg? I n response
to a pagi ngonoection etwean said radio neétwork controller and:avmobilesstation 500) ,

wherein a flag i,ndicating whether or not a nobile swtching center of said
core net wot@thigdnta sommenication, $o thatisaid paging preeessing means and a

Comr | sea: 10PTIEIAS 1 G5B CUBELY B34 BPrinechion IR 184k &NcpBHAS Ak wor
Funct fon' 1 R4 HrpBsifio 38 i BeRAER! dontdrinaBhg) IOCTLITLYPor v ng

sai d paging 16. A paging system according to Claim 13, wherein said paging

command (17) further includes a connection ID for identifying a
connection between said radio network controller and a mobile station
that is in a communication, so that said paging processing means
identifies the connection by said connection ID (24) and performs said
paging processing using the dedicated control channel (DCCH) (13).

17. A paging method that performs a paging processing for
simultaneously calling a mobile station (300) from a radio network
controller (200) in response to a paging command (14, 15, 16, or 17)
from a core network (400 or 500),

wherein a flag indicating whether or not a mobile switching center
of said core network has the function of co-ordinating a packet service
and a circuit service is added to said paging command,

and said paging method comprises:

a determination step (22) of determining at said radio network
controller whether or not said flag indicates that said co-ordinating
function is present; and

a paging processing step (12 and 13) of performing said paging
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30 process at said radio network controller using one of a paging control
_channel (PCCH) and a dedicated control channel (DCCH) depending on the
connection status between said core network and said radio network
controller if said flag is determned as indicating the presence of said
co-ordinating function. 18. A paging nethod according to Claim17, wherein

sai d pagi nprocessatisadd sadip networl eontrller esing Dnedf a%gm@ sentrel d
pagi ng processi gg(um ng said d;)acgl ng control channel it the
adie

connect i onchaanes (BEGHEand catedhcontral channeli( H)G@H)odepemdmg on
controller is connectionl ess and a step (13) of performng said paging
pr ocessi ngthR CApNastionsia Uﬁtbﬁi“@ﬁn said caEe Retw said radieonnect i on

d d k troll
connect | onngrveRk cantiolief inSaEfiag Taisigmined s alidaing SRaereseRfer oi n
sai d pagin ssage of the RANAP protocol. 20. A paging
nmet hod accg %gmp @Q?Hﬁ@%%@ﬁe. n said pagl ng conmand (17) further

i ncl udes a conn gt IA)P bﬁhé{o ?b&ﬁl’(’ﬁﬁ ﬁ?qtj on between said radio
net wor k control er a 3 at1on s in"a comruni cation, so
that the step qfvhmefrpsaimpagm p@geggn |ge§9nt|f|es t he
connection by said connection ID (24) an perforns sai d pagi ng processing

using the dedi catstepdde) ruflpeﬂfmmmig samglr(gp}oceswmg wsigignsaicet hod
according to Claim 18, wherein said paging command is a paging nessage of

the RANAP PA@iR@sontal chamngi P&GH)HB a@@@mqi@n stac:uaubetmaemarcb. n said
Bonneot | onCAER NELWOEKiANG S81ch Ao RevaH SoBTDLE KnaORNREHPNESS AN ¢ hat
's in a comuni gak8N135 b gitforming 581 Bhgftty broEESingRliSingPshide |
dedicated control channel (DCCH) if the connection status between said
core network and said radio network controller is connection oriented.
19. A paging method according to Claim 17, wherein said paging
command is a paging message of the RANAP protocol.
20. A paging method according to Claim 17, wherein said paging
command (17) further includes a connection 1D for identifying a
connection between said radio network controller and a mobile station
that is in a communication, so that the step of performing said paging
processing identifies the connection by said connection ID (24) and
performs said paging processing using the dedicated control channel
(DCCH) (13).
21. A paging method according to Claim 18, wherein said paging
command is a paging message of the RANAP protocol.
22. A paging method according to Claim 18, wherein said paging
command (17) further includes a connection ID for identifying a
connection between said radio network controller and a mobile station
that is in a communication, so that the step of performing said paging
processing identifies the connection by said connection ID (24) and
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processing identifies the connection by said connection ID (24) and 31
perforns said pagi ng processing using the dedicated control channel (DCCH)
(13). 23. A paging nethod according to Caim19, wherein said paging
command (17) further includes a connection ID for identifying a connection
bet ween said radio network controller and a nobile station that is in a

comuni cat perforaes shid paging processing Gising the dadicated centror ehaarehy

identifies the connection by said connection ID (24) and perforns said
pagi ng pr o{RELCHY (18).ng t he dedicated control channel (DCCH) (113). 24. A
pagi ng net hod agccording,to Caim?21, wherein_said paging ,command (17)
further incl udeéga A paging inethasl ascordiag: tor Glaig 49, wherainisaid pagivgn sai d
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(300) froma radi o networ conttro ponse

conmand ( 1frocdSsinglidertifiesthe CQﬁhécﬂQh%WS&!@&&nhé@ﬂoﬁrI[ﬁ%@, amgerein

said radi o network controller conprises pdgi ng processing ns (22', 21,
12, and 13performs:shid paging ardcessingusingthss dedicatedngominel oharnghgi ng
control channel SPCCH) and a dedicated control channel (DCCH) dependi ng on
whet her or (RGCH) (A8bi 1 e swi t chi ng center of said core network has the

pagi ng syst em a28orkPaging raplite ascorBccioChina Siagiherein Said paging
command (17) further includes a connection ID for identifying a
connection between said radio network controller and a mobile station
that is in a communication, so that the step of performing said paging
processing identifies the connection by said connection ID (24) and
performs said paging processing using the dedicated control channel
(DCCH) (13).

25. A paging system that performs a paging processing for
simultaneously calling a mobile station (300) from a radio network
controller (200) in response to a paging command (14', 15', 16, or 17)
from a core network (400 or 500),

wherein said radio network controller comprises paging
processing means (22', 21, 12, and 13) for performing said paging
processing using one of a paging control channel (PCCH) and a
dedicated control channel (DCCH) depending on whether or not a
mobile switching center of said core network has the function of co-
ordinating a packet service and a circuit service.

26. A paging system according to Claim 25, wherein said paging
processing means searches for said common ID (21) if the mobile
switching center of said core network does not have the function of co-
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processi ng neans searches for said conmmon ID (21) if the nobile swtching
.center of said core network does not have the function of co 32 ordinating
t he packet service and the circuit service. 27. A paging system according
to Caim?25, wherein said paging processing neans perforns said pagi ng
processi ng using one of the paging control channel and the dedicated
control chandiratigptiel pagket servieecamad ¢hé iohtuit sépdcdet ween said core
network and said radio network controller if the nobile switching center
of said core ne2¥ork paging systenmaccording toClaint 251 whereire spidt pagingr vi ce
and the circuit service. 28., A paging system according to C aim 25,

wher ei n saPOBESSIRG Meantmperiorms %lQ%Bﬁglnﬂ:P[QFé%s%lngelﬁlﬂﬁ-m&f dheired
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i ncl udes a search-not-required | cat et her a searc or said

common | D hasriheufuristion ofieb-orlinating thélpackatsbmices apideiRereipeaRi ng to
G aim 28, wherein said search- not-required flag is set to "required" if
t he nobi | esewicehi ng center of said core network does not have the
function of co-gordipating a packet service and a circuit service. 32. A

pagi ng system a@@or@lp_ﬁ@"ﬂ@ sysiem aocordiag doClaimi28 cwhereimsaid pagingd f 1 ag
does ot nEPETIARG (10rGhS)MelcGsd earrl aie qaiired flagbiniGaingd  he
circui t sefdifier FseArdRiorSarioMMBRIDY i fshdifed o Bt Rquited &' n sai d

sear ch-

29. A paging system according to Claim 26, wherein said paging
command (14' or 15') includes a search-not-required flag indicating
whether a search for said common ID is required or not required.

30. A paging system according to Claim 27, wherein said paging
command (14' or 15') includes a search-not-required flag indicating
whether a search for said common ID is required or not required.

31. A paging system according to Claim 28, wherein said search-
not-required flag is set to "required" if the mobile switching center of
said core network does not have the function of co-ordinating a packet
service and a circuit service.

32. A paging system according to Claim 29, wherein said search-
not-required flag is set to "required" if the mobile switching center of
said core network does not have the function of co-ordinating the packet
service and the circuit service.

33. A paging system according to Claim 30, wherein said search-
not-required flag is set to "required" if the mobile switching center of
said core network does not have the function of co-ordinating the packet
service and the circuit service.
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not-required flag is set to "required" if the nobile swtching center of
said core network does not have the function of co-ordinating the packet
service and the circuit service. 33 34. A paging systemaccording to Claim
28, wherein said search- not-required flag is set to "not required” if the
nobil e swtching center of said core network has the function of
co-ordinating t84. papkging system accordihg toi Claim 28ewtiereirseid setheh-
connection status between said core network and said radi o network

cont r ol | er nod-reguiirect flaglie set tasnohreqyired” if/hreemahiteosditching ceh]echemﬁfza
wherein said,search- not-required flag is set to "not required" if the
mobi | e svi B8 rre satworkhas e RO of ko RrdiRatingethe Backehservice

coror 8 1o Lo RG] SO a5 1 R P S B Sald b
e SRR VA B Ry EOBIR R EOIEE R L5 7 2
oo e st chi rasCampBiRd sySfuth ASErIREHEICIAP20 AT S Sbprch

connect i onngtaegsired flagis seit do ¢nbe reqaired! if tiedntobile SAching ceptér of
controller is connectionless. 37. A paging system according to Caim 34
wher ei n sasaipegrameteorkhas theafurttigirotido-ordinating thespadkebgsendce
processing if, said, search-not- re,gui red fl %% i ndi cates not required. 38. A
pagi ng sys@8e é@:@“@i—”ﬁ@eﬂi'c@ anehibthe gpangclionsstatys petyeervagidcohannel

i cat os FBRVRER L6 A AT Lot oufRglioiatial m oo, ner el
sai d "aearcn- novr &y pREHIE BYsteT AR eORINGRE CRITERO AR RERESEAIN, <1 e
according hotfreguifetfiaghieset fo Abt ré§aired” if the mobile switching center of

said core network has the function of co-ordinating the packet service

and the circuit service and if the connection status between said core
network and said radio network controller is connectionless.

37. A paging system according to Claim 34, wherein said paging
control channel (PCCH) is used in said paging processing if said
search-not-required flag indicates not required.

38. A paging system according to Claim 35, wherein said paging
control channel (PCCH) is used in said paging processing if said
search-not-required flag indicates not required.

39. A paging system according to Claim 36, wherein said paging
control channel (PCCH) is used in said paging processing if said
search-not-required flag indicates not required.

40. A paging system according to Claim 28, wherein said search-
not-required flag is set to "required" if the mobile switching center of
said core network has the function of co-ordinating the packet service
and the circuit service and if the connection status between said core
network and said radio network controller is connectionless.
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not-required flag is set to "required” if the nobile swtching center of
.said core network has the function of co-ordinating the packet service and
the circuit service and if the connection status between said core network
and said radio network controller is connectionless. 34 41. A pagi ng system
according to Caim?29, wherein said search- not-required flag is set to

"required” if t4t. ropagingsystémraccending tofClaim 29cwhere saickseasch-he
function of co-ordinating the packet service and the circuit service and
i f the connettequired:flag i®» sehde firegiivedbifdéhermobilekswitahisyg aenteti of net wor k
controller is, connecti onL ss. 42. A paging system according to C aim 30,
wher ei n saS8id;6are netyer th%ﬁJﬂthbQﬂ cocordipatingdhier packet sepdcepbi | e

tz he packe: 208 e Eroul Befye And it R EpRBckBR.S1RS RBtuBar RO o U
connect | on['SLHEHE artCsHfl tadiBheridiic chfqtet OCSRAEOAEE, 7 ci 1 one of
sai d paging CO@QWAPg@m?xsfé?ﬁ%cwngﬂ;cbm g6t Wl’ké?em s4id sBarel

(DCCH) is used in sa g processingTift sald search-not-require flag

i ndi cat es netweyaitediflag 4s sebito Jrequired! faher shotdlet switching éénterhef ei n one
of said paging control channel iP H) and said dedicated control channel
dm

(DCCH) is saidicore natwoskdiagithe of ico-eedinatingrthie- packet senvice ed
flag indicates required. 45. A paging system according to Caim42, wherein
one of sai @ndoth@ alcuid servicecandibthe podngciien status bsdwegnsaisheore|

channe ok Reabrk Bt Sl o o B057 R B Gh syt om accor i ng
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paging control channel (PCCH) and said dedicated control channel
(DCCH) is used in said paging processing if said search-not-required
flag indicates required.
44. A paging system according to Claim 41, wherein one of said
paging control channel (PCCH) and said dedicated control channel
(DCCH) is used in said paging processing if said search-not-required
flag indicates required.
45. A paging system according to Claim 42, wherein one of said
paging control channel (PCCH) and said dedicated control channel
(DCCH) is used in said paging processing if said search-not-required
flag indicates required.
46. A paging system according to Claim 27, wherein said
dedicated control channel (DCCH) is used in said paging processing if
the connection status between said core network and said radio
network controller is connection oriented.
47. A paging system according to Claim 27, wherein said paging
command (17) further includes a connection ID for identifying a
connection between said radio network controller and a mobile station
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t he ‘connecti on status between said core network and said radio network
.controller is connection oriented. 47. A paging systemaccording to Caim
27, wherein said paging conmmand (17) further includes a connection ID for
identifying a connection between said radio network controller and a
nmobile station 35 that is in a conmunication, so that said paging

processi ngthatissin & ¢emimirisatior, sorthat saithpagisgiptocessing neand (24) and
performs said  paging proces§ing using sai d dedi cated control channel
(DCCH) ( 13jdentifiessthe gongeadionbyisaid conrfentien D {24) andperfessisngaidor
simul taneously calling a nobjle statiopn (300) froma radi 0_network

control lerP nrﬁcﬁg@fﬂ%H§'ﬂ%3§|£agdl@(@grﬁ%ﬁlﬁﬂokQMU"Q'S(DC@T') 6131.7)
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accordi ng Ifmrﬁtlaatborél&,ethke(uoosmi sog)a;gi ng processing step searches for
said common ID (21) if the nobile swtching center of said core network

does not have twhereircsaithpaging methticheomprisesapagiog processingslephe

pagi g pr 6885 g el 39 GperTedMing 40 saidacke feTwErkiomralier, seid he
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switching center of said core network has the function of co-ordinating a
packet service and a circuit service.

49. A paging method according to Claim 48, wherein said paging
processing step searches for said common ID (21) if the mobile
switching center of said core network does not have the function of co-
ordinating the packet service and the circuit service.

50. A paging method according to Claim 48, wherein said paging
processing step performs said paging processing using one of the
paging control channel and the dedicated control channel (12 and 13)
depending on the connection status between said core network and
said radio network controller if the mobile switching center of said core
network has the function of co-ordinating the packet service and the
circuit service.

51. A paging method according to Claim 48, wherein said paging
command (14' or 15') includes a search-not-required flag indicating
whether a search for said common ID is required or not required.

52. A paging method according to Claim 49, wherein said paging
command (14' or 15) includes a search-not-required flag indicating
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circuit service. 51. A paging nethod according to Cl aim48, wherein said
.paging command (14' or 15) includes a search-not-required flag indicating
whet her a search for said common IDis required or not required. 52. A
pagi ng net hod according to Claim49, wherein said paging conmand (14' or
15') includes a search-not-required flag indicating 36 whether a search for
sai d conmowhdihies a searcreforosaidocomemonriBis fetjuiredapinut reefuiet.accor di ng
to O aim50, wherein said paging comand (14' or 15) includes a search-
not - requi red fl83. iApaging method:aseordingetar Claifm 505 avhiereimsaaid paging
required or not requjred. 54, pagi ng net hod according to, C aim51,
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said core network does not have the function of co-ordinating the packet

servi ce andervieecand the cirouit servie@. A pagi ng nmet hod according to O aim51,

wherein said search- not-requjred flag is set to "not required” if the
mobi | e swi t chi n§9¢&hPaging metad ascerding o lains 52; avherainisaid gearch-
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service and the circuit service.

56. A paging method according to Claim 53, wherein said search-
not-required flag is set to "required" if the mobile switching center of
said core network does not have the function of co-ordinating the packet
service and the circuit service.

57. A paging method according to Claim 51, wherein said search-
not-required flag is set to "not required" if the mobile switching center of
said core network has the function of co-ordinating the packet service
and the circuit service and if the connection status between said core
network and said radio network controller is connectionless.

58. A paging method according to Claim 52, wherein said search-
not-required flag is set to "not required" if the mobile switching center of
said core network has the function of co-ordinating the packet service
and the circuit service and if the connection status between said core
network and said radio network controller is connectionless.

59. A paging method according to Claim 53, wherein said search-
not-required flag is set to "not required" if the mobile switching center of
said core network has the function of co-ordinating the packet service
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not-required flag is set to "not required" if the nobile switching center
,of said core network has the function of co-ordinating the packet service
and the circuit service and if the connection status between said core
network and said radio network controller is connectionless. 59. A paging
met hod according to Caim53, wherein said search- not-required flag is set

to "not requid the cirCuitlservive ardifthe conpectiohestatlis betivéerpsaidiedmer k has
the function of co-ordinating the packet service 37 and the circuit service
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not-required flag is set to "required" if t . Ile swtching center of
sai d core searchinotaequired flagtindicatesmotoretjuiced.ng t he packet service and
the circuit seryice and if the connection status between said core network

and sai d radio @8t /b prgirgiethad aceordingter Claim 59, wherein said pagisghod
oo . LR R S CH U A B LA 0
e conseete it ifed ARGBRBE GG TN AMRRE, | "and Said' radi o netvork
controller is cggnegpagingtiethod according to Claim 51, wherein said search-
not-required flag is set to "required" if the mobile switching center of

said core network has the function of co-ordinating the packet service
and the circuit service and if the connection status between said core
network and said radio network controller is connectionless.

64. A paging method according to Claim 52, wherein said search-
not-required flag is set to "required" if the mobile switching center of
said core network has the function of co-ordinating the packet service
and the circuit service and if the connection status between said core
network and said radio network controller is connectionless.

65. A paging method according to Claim 53, wherein said search-
not-required flag is set to "required" if the mobile switching center of
said core network has the function of co-ordinating the packet service
and the circuit service and if the connection status between said core
network and said radio network controller is connectionless.

66. A paging method according to Claim 63, wherein one of said
paging control channel (PCCH) and said dedicated control channel
(DCCH) is used in said paging processing if said search-not-required
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65. ‘A pagi ng nmethod according to C aim53, wherein said search-
.not-required flag is set to "required" if the nobile swtching center of
said core network has the function of co-ordinating the packet service and
the circuit service and if the connection status between said core network
and said radio network controller is connectionless. 66. A paging nethod

accordi ng flagGhdicates, reguiredd.n one of said paging control channel (PCCH)
and said dedicated control channel (DCCH) is used in said pagin

processing if s67d:%pagmgmethod1acaendiaguu@dﬁirm%mlmreinqmeegsaw. A
pagi ng net hod,according,.to C ai 4. wherein one of said agi ng control
channel (PR&ING SO @q&nﬂm@m&wrﬁlﬁ&ﬁ% ¢at r0§)§?1@§1@@ in said

A pagi g nioroer it YsatHD SR PeaR BroRAiBE I SHRY st RoIaGsLon: r ol
channel (Pﬁégg)inﬂﬂfbtégir‘é(@ﬁfgcfat ed control channel (DCCH) is used in said

pagi ng proceésSsing It sald search-not-required flag indicates required. 69.

A pagi ng met hodsa.cwggqﬁgg reticd abéerdihgggseiﬂﬁgpq whigdif Yridl of 8id o!

channel (DCCH) 1s us sai d pagi ng pr Si ng t he connection status

bet ween sa'?dgmg comttolwhararel (RCOH)ang saie¢ dedisatehtontriob chamingpnnect i on
oriented. 70. A s)agl ng nethod according to C aimb50, wherein said paging

command ( 1{DGGH) e usedinusaid pagingprocessing if said search-notereguireshnect i on
bet ween said radio network controller and a nobile station that is in a
comuni cat f188 ingicatesireguivedhagi ng processing step identifies the

ising said dudi 69 4 PagT srotesRerordioe P plaint Bg; Wrerdif Bald P ocess! "9
dedicated control channel (DCCH) is used in said paging processing if
the connection status between said core network and said radio
network controller is connection oriented.
70. A paging method according to Claim 50, wherein said paging
command (17) further includes a connection ID for identifying a
connection between said radio network controller and a mobile station
that is in a communication, so that said paging processing step
identifies the connection by said connection ID (24) and performs said

paging processing using said dedicated control channel (DCCH) (13).
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