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Technical Field
‘The present invention relates to radlc network controllers, and

'pagmg systems and paging methods using the same, and pamcularly
relates to a radio network controller that performs a simultaneous call
for finding the location of a mcbile station from base stations according
-to the paging procedure of the RANAP (Radio AcceSS 'Netwcrk
Application Part) protocol, and a paging system and a pagmg method

- using the same,

Background Art
Generally, the paging procedure of the RANAP prctocol 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 a mobile station. In thlS 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
' (heremafter referred to as "RRC ccnnectlcn“) which is performed based‘
on the common ID at each time of paging. The common ID is



for the nobile station ID, on the basis of the status of the flag and the
type of the nessage (14', 15'). If the flag in- dicates "OFF , it is
necessary to search for (21) the nobile station ID. |f 5tHebrddrag0dsdi cates
"ON'"and if the nmessage (15') states page 1, it is judged that the RRC
connection is not set up in the nobile station (300), and hence the base
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as "paging message (core to base)"). According to the conventional

paging procedure, upon receiving a paging message (core to base), the
radio network controller transmits the paging message via a radio
paging control channel (PCCH) or a dedicated control channel (DCCH).

In this case, in order to determine whether to use the 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 1D in the message as é key. A paging message {paging
message from the radio network controller to the mobile station,
hereinafter referred o 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 o be received via the paging control channel and thus the -
pagiﬁg 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



sinmultaneously calling a nobile station. In this case, if the range of
common ID, that is, the nunber of nobile stations which the system
accommodates, is large, a large anobunt of processes is britlruasy2084 t he
radio network controller. For this reason, reduction of the anmount of
processes has been a concern for years. Accordingly, a method is considered

I n which the anmoun oc es i s reduced by inproving the process of
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transm ssi on, radi o network controll er searches whether an RRC
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station using a_ comon IDin the nessage as a key. A paging nessage

(paging reéatians300 basedhen theiRRGep@iocotontrol ler to the nobile station,
hereinafter re eerfga(rar?ngt; ?o%ﬁe"fpga rier,]% ggé%%gsnés%%sg% %c(:)orréot%i t':S%é} 1i1 “of the
RANAP protocol is transmitted from the core network 100 to the radio
network controiler 200 by the connectionless SCCP protocol. It is to be
assumed that the paging message (core to base) 11 inciudes 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 1D 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 faiis" (indicated
by a x mark), and a paging 1 message (base to mobile) 12 of the RRC
protocol is transmitted 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



transmtted 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 althou§febrnerpdeihg
message (base to nobile) is transmitted via the radio paging control
channel to a nobile station that is not busy in a communication, a nobile
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the fi gur ededicated conbe! zdanme DCAH ideniiteé byethmsealicresult.udes a
mobil e swi tching center that is not shown, and a connection is set up
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common ID for identifying a nobile station.” The radi o network controller
200 sear cld9 SepatateddboRNetwork
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 nodé. 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



connection has already been set up for the nobile station 300 designated
by a common ID information elenent in the pagi ng nessage (core to base)
11. In this case, the search is performed using a tabl ebFshaany 2004 g. 3,
that is, a table indicative of associations between comon |IIDs and RRC
connections (step 21 in Fig. 2). Referrlng nowto Fig. 3, for exanple, if
the common_| .D . Ox1 1110000, connectl |s abgent and "segych fails"
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I ndi cati ngasmabhbhaac connection is relevant is witten in the tabl e (not
shown). A paging 2 nessage (base to nobile) 13 is transmitted using a
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communication is performed using the connection that has been set up.

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 iarge amount of
processes is incurred in order to search for the common ID.

Prior arts related to the present invention are known. For examp]e,
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



divided into two types as foll ows dependi ng on the presence/ absence of
co-ordination function: (2.1) Conbined Core Network w thout Co-ordination
Function Packet service function and circuit service f&aiebiusany p84kical |y
reside within a single node. However, the functions operate individually.
(2.2) Conbined Core Network with Co-ordination Function Packet service
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transmt it to the radio network controller. Accordingly, the radi o network

controller performs a search using the conmon ID unconditionally in
Disclosure of Invention

A radio network controller 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



response to a pagi ng request. Thus, the paging procedure at the radio
network controller suffers fromthe drawback that a | arge anount -of
processes is incurred in order to search for the conmon5IiAgbriary 2004art s
related to the present invention are known. For exanple, Japanese
Unexam ned Patent Publication Tokkai No. Hei 1-316050 achieves,
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accor di ng metwork ooatrelier conpride phgirty precessingtmeaksdforiperfdmiingt a
pagi ng systemthat perfornms a paging processing for sinultaneously calling
a nobi | e s3aid paging pregessing Using onegohg pagmgrebritrainchanneleand awor k,

wherein a fl I.ndi cat i whet her
degi%ateg contro %hannel 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 controlier. Thus, said radio network controller serves to reduce
the amount of processes for searching for a common 1D 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



or not a nobile switthing 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 radi o network control |l er conprbdebruade2@4ni nati on
means for deternining whet her or not said flag in dicates that said
co-ordinating function is present; and paging processing means for
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so t hat sai d,.pagi pr o ing I's perfornmed using the dedicated control
channel cv& t“&¥k rﬁﬂgeEonnection by said connection ID. Furthernore,
a pagi ng systeniaccording to the present invention is a paging systemthat
perfornms a paging processing for sinmultaneously calling a nobile station
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dra
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ﬁ?caan e o 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 thé 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



a circuit service, a search for a common IDis not required at said radio
network controller. Thus, said radio network controller serves to reduce

t he anount of processes for searching for a common | D i A Febpsgy Aep4
procedure. Furthernore, a paging nethod according to the present invention
I's a paging nethod that perforns a paging process ing for simultaneously
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message showing a paging 1 sequence in the paging system according to the

third embodiment of the present invention. Fig. 19 is a diagram

showing a paging sequence from a combined core network. Fig. 20is 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

paging 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



(core to base) in a paging systemaccording to a first enbodi nent of the
present invention. Fig. 6 is a diagramshowi ng the contents of a paging 2
nmessage (core to base) in the paging system according t 8 Feheary?

enbodi nent of the present invention. Fig. 7 is a diagramshow ng a paging
1 sequence in the paging systemaccording to the first enbodinment of the

present invention. EFig. .8 is,a diagr showi ng,a pagi.ng _sequence from a
Ponbi ned GOV nemei Paioheiotk S8R AUBEmANAbASRIStRAS: ng 1 sequence i n
t he pagi ng system according to the first enbodi nent of the present

I nvention. Fig. 10 is a diagramshow ng a pagi ng sequence from a conbi ned:
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pagi ng sys odi ment of the present invention.

Fig. 12 is a drrabre Riethiled desoripting, The re8ent hvelftich Wall Bese) in a
pagi ng system according to a second enbodinent of the present invention.

Fig. 13 i dlesatibag wittBréfeFencadotheetahpanyingpdregings. skotience from a
conbi ned core network. Fig. 14 is a diagram showi ng a pagi ng 2' sequence
i n the padglrayiegsttierbeceia@ranagd indherollewding desasipdions farts thatarer esent

i nvention. Fi.g., 15 .is,a di,agram show.ng connect.i on a nmobile
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and base stati ig. 16 is a diagram showi ng the contents of a paging
1 rressag}a?ﬁ%ggﬁitmgbase) in a pagi ng systemaccording to a third
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di agram showi ng a paging 1 sequence in the paging systemaccording to the
third enbdmisesrandpaging it ressadeneore tonbasey.arédused asdpagingm showi ng a
pagi ng sequence froma conbined core network. Fig. 20 is a diagram show ng
a pagi ng Inesgagnsdcore tadasgyiofgheyBAMRBIetacely Fig. 5 shows the
configuration of a paging 1 message (core to base), and Fig. 6 shdws
the configuration of a paging 2 message (core to base), respectively.

In the paging 1 message (core {0 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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to the third enbodi ment of the present invention.” Fig. 21 is a diagram
showi ng a pagi ng sequence froma conbined core network. Fig. 22 is a

di agram showi ng a pagi ng 2 sequence in the paging syst emFgeaErnded# to the
third enbodi nent of the present invention. Fig. 23 is a diagram show ng a
pagi ng sequence for explaining an enbodi nent relating to a case where an

Ctation Fig MORSpEENEgITS0ang 4 THagengesCor€ R At G Bo base)

_ | gt Bk _

| nvant 1 on Ut WS Bt b, Gl RIG SorERIRHTRER (B A8 Tom & Conti nea
: 81 P ! _ el com

a0i ng. sySaplcfied fr i gk SEllo 1S eliahfy BSsURfed pL WRITELE | hventi on.

Fig. 27 'fi)o%ébiﬁﬂ,fﬁjﬁth@wgtmgiﬁg evidstsat OpneodbtHdrchaned) the paginen®
according to thethird and 'the Tourth enbodi nents of the present

i nvent i onmésgagégcose do tizmg)dfig.sBpis need evivern the secamthgr a nobi | e

swi tching center included in a 9 5 February 2004 core network, radio
network c&uhssiquent paginglareRRGaannectRsshastheen establishadhiprdie t ne

I nvention Foy. nore detailed descriptign, the present invention will be
descri bed WPEHGrSé?H‘P@ lﬁerqﬁ@éi}ﬁ@%@%‘ﬁganyi ng drawings. In the drawings to

Chose 1 nof her Pt RE0 G BraBeFERE 1M 3 e heRbChoRinGR LSS EM ' °
System ac et fuetion ﬁill@@&géeﬁﬁ%d%itﬁ RerRERZRYD Figl 7Nl il Lo types
of message, nanely, paging message (core to base) and pagl ng 2 nessage

(core to £, pars e Grasedaivalent toehRresh kiR Xate desimatetl b eh&ANAP
protocol. Fig. shows the configuration of a paging | nessage (core to

base), anddfngsymixilews the configuration of a paging 2 nessage (core to
base), respect IF\I/g(;al '\//'shows the operations of the core network 400, the radio
network confroller 200, and the mobile station 300, and messages
exchanged.

The core network 400 without co-ordination function transmits a
baging 1 message (core to base) 14 (Fig. 5) to the radio network
controller 200. At this time, the cb-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 conventionai 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

1



In the paging 1 nessage (core to base) shown in Fig. 5, a "co- ordination
function presencel absence flag" is added to the information elenents of

t he pagi ng nmessage shown in Fig. 1. The co-ordination Gulrebtuaon2004
presénce/ absence flag indicates whether or not the nobile swtching center
of the core network has the function of co-ordinating packet service and

‘éL&C“Léﬁiiééféﬁagﬁ%l B A erattFecty fie ibif SRHM8Ag ng meesage (c‘?oiLZ o
base) shoun | DR, A ARSI IR Rl Nevbs MR EhadneRARly "°
{‘et""‘”k ‘Mfs@ﬁﬂbn \@'@é@é&%fri'b%'a Mﬂcrte!ﬂ?%ﬁ{%td’ﬁig%s.t@?o 39! Pgstl EgS@0e (core
0 base) 'g. 5). core network w co-ordimation functTon uses both

the pagi ﬂﬂhérér%ﬁsﬁgi‘%)@:@ﬂrr%dti%nbﬁé§hdt'ﬁébn establisHdwfdrag deatiafibps age

(core to base) (Fig. 10 5 February 2004 More specifically, the paging 1 -

nmessage ( anobilecsthtion) 4l ig, alase of thse firstwpagingeniassagepagile (an RRC
connection has not been established for the nobile station) is reliably
assuned ordegeribed wittseeference todrigsh8 and & pagi ng exists. On the ot her

Q?ES; 23352382%395%?}‘?53%%% ¥emiin G %E%ggg_ﬁ%wi@m‘ii%‘éﬁﬁ‘éﬁa”;é?etﬁi“’“d
ne wor kagboRerattofc Bk %;f&éﬁﬁ'%H%?mﬁﬁﬁéﬁgaﬁé%ﬁ%@@% th o
o o ar ol 8 cifeult Suiefed cal Ebradsied ot findlil; SRl BEnidh 372° 1 "

the core natiRigd #P8 coreenétdbik 508 (FR. IO antiF@lit 8endBe . fuRBHohitBi | e
station 300, and nessages :
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.

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. 8). Inasmuch as the co-ordination
function presence/absence flag is "ON," the process of searching for the
common 1D is skipped, and a paging 1 message (PCCH) 12 of the RRC
protocol is transmitted to the mobile station 300 via a paging control

12



exchanged. The core network 400 wi thout co-ordination function transmts a
paging 1 nessage (core to base) 14 (Fig. 5) to the radio network-
controller 200. At this time, the co-ordination functi of Fepruasedd® absence
flag'in the paging 1 nessage (core to base) 14 is set to "OFF." Upon
receiving the paging 1 nessage (core to base) 14, the radio network

the LSLL/E&@%’&%B??%%%& 500 FigontherPRGING R anBSS35E: (e bR Fanct  on

, H n F n I H d
Checked (n2inaug. (s beph tandifl soBiRadh newBRk ERRARN BT 0t 11
t he conyer}b!tﬂgglﬂow@&g’t-ohrs4_thi s case, the presence/absence of an RRC )
connection’i’s etern1ned based on the table shown in Fig. 3, that is, the

tabl e indicati wef a GaEOWRIrEs RRCYESINESHBP hasHready Bderconnect i ons,
so that a paging 1 nessage (PCCH) 12 or a paging 2 nessage (DCCH) 13 of

the 11 5 Fediabliskeddos aRRSstinatioe nobite staticmwill be: descriizedobithe station
300. Next, a paging processing froma core network with co-ordination

function mrf&rmajb:sgigme‘w anthit.eference to Figs. 8 to 11. First, a case

where an RRC connection has not been.estab)ished for .a.destination nobile
station, that %ég. ifl S AN example in Whc @%@@ag‘s&v&m cgl tacer i bed

o el BB SaRbS A0 s A e SR I o o
Lo e e BEDY IS SR MR SRl & e g e
Sent] o | SYRCHGLOUAIEFED MO e e et 300 (FE LY st LIe,
function wervicglfuridtion unit 52 transmits a query 62 as to "whether or not the
destination mobile 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 ih 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

13



the circuit service function unit 32 receives a reply 43 to the effect that
"the nobile station 34 is not busy in a comunication" fromthe packet
service function unit 31 and recogni zes the first pagi n§.Febhary20®i t
service function unit 32 prepares a paging 1 nessage (core to base), sets
the co-ordination function presence/ absence flag "ON' to indicate that a

(core to DaBhEd usfledios BiERianfe StalddaDD Vi3  RediERestodyfiBr oao®

connecti o 1 Fig. 9 shows the operation of the radi o network
controll epht%ﬁg'ﬁ?aégar’%cei ved the paging 1 nessage (core to base) 44. :

Referring to FR@feﬁingibﬁﬁkrtéqBibYH'ﬂEthé%éﬁiﬁb@nﬂeéﬁ@d@ﬁ?@ﬂ@ﬁ frase) 15

(Fig. 5) fromthe core network 500, the radio net controller 200

checks t h€ig.a®yhasfbadme tramsonitisthfroom thenadiconetwerecortiratiep63¢to thid ag i n
the message (step 22 in Fig. 9). Inasnuch as the _co-ordination function
pr esence/ Anakile staticn 545 Aorsponse ¢f frsdhermebilestatignied Mmay becormon 1D

i s skipped,, and a paging. 1 nmes P 12 he R rotocol is

trans mpf t é%twaeﬂrﬁeh&vg@gsm 532(3588@9% t&”b%gi ftﬁ’é %BE&%FCQQ?@?W%M y
2004 chanpel . ferri.ng.back t IO, 8, ' 45 12
TR o T mOBUE swiRdhiSaerter BdandiinblBgRe Meliels FERIAIESEPT Y™,

t he nobi | ' ; Y 4 LG ead
been " est ST RG G CortipttiaresfifishiRy realeSbeTer afcodR sWttiRd B2,
ref er encechfl Patofeerl héhoBile sWitthiAg cemes 5anasd ahelradid neliverk a circuit
switched call to a nobile station 54 that is busy in a packet service
communi cacoatrdller 53 cei ved. When a circuit switched call 61 is received at
a nobile swtching center 50 included in the core network 500 (Fig, 11), a

circuit servifs deseribes above, oot typesel pagingieessemeatcare takasakr or -

not the 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 requiredl 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 {o
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

14



destination nobile station is busy in a communi cation"” to a packet service
function unit 51. Then, the circuit service function unit 52 receives a
reply 63 to the effect that "the nobile station 54 i s bbéfebruarn2004

conmmuni cati on" and recogni zes that the nobile station 54 has al ready

establ i shed an RRC connection. The circuit service function unit 52

000 M R A b e AT S
" SO RY L8ETRRER U SRR B
o1t SNl 0 o BIAH SRR U AL o rer] eI e bihpre e

nessage (ahge"thHe Ristsile SthtidreTarisibisy ih Zicomunigason® ﬁ‘b?h\thég)édl@tpagi ng
2 message (core to base) 16 (Fig. 6) fromthe core network 500, the radio

net wor k cservigd functzodunitéht andeeddgniBECthahthec hclild statidre 74dias e
station 300 fromthe SCCP connection between the core network 500 and the

radi o net v@lfeady established 200RRE seremationri fhexijcuitraervice fianetiano net wor k
fhat 13 © U625t ERnnectBadn Melsanna BN d0ak BR300 vi &
2 dedt <ot b 69 Sy FARAZh R T LA TRE inbBug Sl BP9 2
hobr 1 70 L B kot cORUENEr iy 8 hedng 2 rigRSBgg (B KT L0,
Coberof| o SSPRRRERS) 4R IS e NG Z LSSl Gofethbay sy et ok
circuit sWFighta) ircaldormectioniessenanhere switching center 50 and the radio
network: cont r?—'lié.e ’rl455?l"|'ows 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 hetwork 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 1D 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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As described above, two types of pagi ng nessage (core to base) with
respect to the co-ordination function of core networks are newy provided
so that neans are provided for transmtting infornationsFreé’é'%?gﬁ)ﬁ¥9 by a
core network to a radio network controller, allowing the radio network
controller to determ ne whether or not a search for a comon ID s

o sear PRI A0 A T Ban B RABIC R S IR oFRASE 7

Wil be  IQBOERAHEPPre Tl SERE I YROE RS 2 oD RBRISD G . "

Configura@a@p' <9|fhtl~% PRUL HEtWBIRSCOIStrofaF200. 1RaN sPé’t%?bg'é}ﬁngxih e second.
t of t As’ oppos

enbodi men e pagi ng 2 nessage core to base). 0~t he

nessage sMoigrsysiefr, dhefamoimit ofgaoeeeses for serchirpfonthecsogetonibess SCCP
and a connection IDis added to the information elenents. Fig. 13 shows an

exanpl e i of tihe chobileistation 306 is reduced iin the pagingiprecedarée @t each ofit i s
busy in a packet service comrunication is received. Wen a circuit
swi t ched 2@ ragdip netwaderostrofiers 20hiasedeseiibediakp\@nter 70 included in a

core network, cihrcuit sere/i ce fun tiPn 14 5, February 2004 unjt 72
Cransmits a queHthgsmare, sefarrBeara ths igute., Whehd PABRY seaHest PR at i or
s b : : e _ . . o7 T ,
the o1 cubt MERTBHIE SHildag' GReP BE L B1K Bebipg Ml Bt abrine et
that "thergap hetwd b@@tréﬁer 2001 S)d tReFaeRo Hethork 'd&ﬁ‘iir&lfe?'?ﬁf‘EtI?%aCket

service function unit d recogni zes that the nobile station has

T o e eriEpagrisesies (orbbace U
est abl i shtaltheradiqpnekworkcabhtriodien@fd) ahd thehiddio svetwark mpnteolierr2070 and a
radio et \A%rclésgﬁgﬁrrlals!e%rc io’nglj grgcggsgiinggatztlnotme (SJ??}?S rggi%r ﬁe%v(\?ork

controllers. However, by employing this system, the connection with the

mobile station 300 can be identified as residing at the radio network

controlier 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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base) (Fig.'12), and-transmts the paging 2' nessage (core to base) 84
(Fig. 12) in a connectionless manner. Fig. 14 shows the operation of the
radio network controller that has received the pagi ng 8'Fetmssnd@04 core to
base) 84. Referring to Fig. 14, upon receiving the paging Znessage (core
to base) 17 (Fig. 12) fron1the core networ k 500, the radi o network
controller 200 identifies connectlon for the nobile station 300

fromthe ceRmish-nekreguired ﬂ iﬁe%@@@@f% ganformation glerognts ghdber ansnit s
2 300
i B "  BROIG & e esAgE STV A Fidak 1 TR PeRrehnakeRU e d ey 1§ 8 1dg " >
3 h
Pasi 0 nei fo HORBA & RO ndtidrk ko Mheddhrdit o e i RN o ove.
al so in tRKs t‘%g%ﬂu% to 548 réH W?etﬂfergﬁ%“tgan P‘&?éa&%r(é&p‘n for fase) are

provi ded so hat OI’ITB.tIOI’l recogni ze core network is transmtted

to a radi ﬁ'ncﬁlﬁ!e'\@fé‘t:mh@soﬂ)ééh es%hbﬁshé'ﬂ att'tﬁe radit petwbrocknaolierol ler to
determ-ne whether or not a search for a common ID is required based on the

i nformation. Afherphgiply2 méssagetoote td base] ahoewn fFigetT ititihg for a
common IDin a paging procedure at the radio network controller is
reduced. aammassagela@ thespnetshewade drigd6t pad is dneramessage thali o

network 15 5 Fe 004 contr 200, 201 ed t
el e sk SRRl St Fom: T BacH0 et a0 60ms 10 bRae) SEOMLLE

T thi s sEiel ﬁﬁeé’ﬁ%‘éﬁ*ﬁ%gﬁ%ﬁﬁ%c (rent hase folE ey Bbices T or £ 20
searchlng,ﬁgf 'f ﬁn{D of the nobile station 300 is reduced in the
pagi ng pr oce eac the radio network controllers 200, as

descri bed a_bOVA séfjerrtated BOre, neét@farkramd at corninéd gore nethaitk avitlaging
request arrives at the nobile swtching center 450, if the paging area
spans acr oesordiration 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 controlier 200, a mobile station 300, and messages exchanged.
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radi o network controller 200 and the radio network controller 201, the
nobil e swtching center 450 transmts pagi hg nessages (core to base) to
the radi o network controller 200 and the radi o network &dmbrusiry 2004901,
necessitating searching processing at both of the radi o network
controllers. However, by enploying this system the connection with the

Tont 'L§| Cer 583%88?%05%@9 MiffloBE shesidihfio fubtfion ?fgs'%'ﬂﬁ%%‘é%rt ted

T .
Loai ne o BduiRG Y InesaBE Rl totidke) L (Fig, 16] A8 PR etwork [ €S
prevent ed.cofteslleH 200 Vin aoébﬁnébﬁoﬁl@é's%aﬁnwr kLB fi mé ghe gsmehinoed -with

the connection 1s required to search for the common ID, and the other

radi o net wegkireahfiaglih¢he pagingot' megsaged cooe da drase) 141498 iset d0 JOFFesses,
serving to avoid occurrence of congestlon In a pagi ng@system accordi ng to
a third enbodi kipen secewingike paging v énessagetaore i@

pase) L p%%i‘c%a:iw%eﬂiéﬁgs@roﬁ!‘éﬁq%Eaep§§ﬁée?a%dasﬁs%é‘%wezqtﬁ‘é’e%ﬁ%gpﬁaﬁég ocol
Fig 1

and Fig. 1R endesifn 22 Fibr TP oinaimERd gd e sSTAREb S Bl 157
6% 16 TSR AP 2%(5%)&sear@ﬁi s SAERCARE fPERT (e iRfiloRiTin” 71 O
i nformati CFI?eQ BSETHe SQbséﬁﬁenW%@q”L@ﬁw&aﬂmIMthét ihithe 1. The

sear ch- not quired flag is a flag for notifying a radi o network

controll ercdnwntmrmirsystemorrkthnefcadmttherpmsenmﬂabsemee ofq@n RRCto search
whet her or not an RRC connection for a nobile station has_been established

at the radiannestian is determsinesy based qmthetablershewndn (fdgr 8, thatigs#)e shown
Imgsggge tl Z{gbfe mhcia cafive of Gssoc gtlgﬁstbh een ggl%mrﬂo'n D@ dnd %R@d 'S a new
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
statioh 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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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 enent. A separated core network and a conbi ned core netFReFIEMAP9b ut
co-ordination function use only the paging 1' nessage (core to base) (Fig.
16). A conbined core network with co-ordination function uses either both

(core o base) W%ﬁﬁg&fﬁ%ﬁié&ﬁf@@% Sal AR PEPAE 2 KaRE ), Bhessie ) o°

Fig. 16). L d ) ' -nge 'OR" Flg.
i6) " s LSRRI (0, 16), A0tR Rp St na P TRC O theen 7'
est abl i shqgdicutelthat "alidachltid altbatly been pelrforAtedmaad thatam RRC

possibility of the first paging existS. On the other hand, the paging 2

message (comectidradas 161 beet Bstablisised fohthve mebilestatibro848, andbsequent
pagi ng (an RRC connection has been established for the nmpbile station) is

reli ablj y deanemts the paging lﬂhglesé@qga)(ﬁgwgi t@doasse)hfﬁ' (Fdgelaptathe radichout )
- i i ' ' A ] Fig. 18. |
figure nb Bliiétﬁ\?‘qr ;asaﬁaﬁ%%@ Satmeglioniens St o Fia- apshusus %ﬁat ed bé“t he'
Q. . ' 400.. adi
SarTesy 00l et SRS Ak e G0 ERTainat 78 edBieie BB 2 &
February %ﬁgéﬁéggagﬁe&% taeég%oé()kz‘ﬁaoo Wi t hout co-ordination function transmts

a paging : core 1d base) 14' (Fig. 16) to the radio network
control | er 200 Reéferringtoeriy. 20, fporstevingthe bggiﬁ% W‘iméé@%g@fﬁcﬁ'@' not -
p ase

required flag in the paging 1' nessage (core to 4' isset to "OFF."

Upon r eceitoi basehtSphétggnd 6) fromathegeorecoetvork 508 ethelradiothetworkdi o net wor k
controll ercoznot?ol?gre%a éh%eckséet?]reCCélTJ%t 6fr &%ugéggcg—hg?-rgau}rgg flag in 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 protocot 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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message (step 22' in Fig. 18). Inasnuch as the search-not-required flag is
"OFF," a next common IDis searched for and checked (step 21 in "Fig. 18).
The subsequent sequence is similar as that in the convérfiebomay26tem In
this case, the presence/absence of an RRC connection is determ ned based
on the table shown in Fig. 3, that is, the table indicative of
associ ati ons between compn_ | Ds and RRC conpections, and a paging 1
message (FEEIMcefungtion padi oy transaits agaguencoRiasity ovhetherreidngt Bidcol is
transmttegd to the nobjile tatiop 300. Next, a paging.,processing froma
core net %W@W%@%‘?ﬁﬁ §5qstp%ls BHﬁEt‘ﬁ‘&cﬂmmuB&Bg@brtBl%Ba\ﬁf‘?ﬂ ref er ence-
to Figs. ' . a e.an, A ot been )
est abl i sh]et‘ger&gqéﬁ']%ég'fhgft?‘%ﬁ %M‘?ﬂﬁésq@{@ﬁ&ﬁ%?&ﬁéﬂ&ﬁuﬁ@@ﬁof the first
pagi ng ne Il | ' ' i h @Sy, 0. Fig.
TERGed i renly BRI BRECINA e IEGRE stion 82 i B Th &

19 shows an €xa which a c¢ircul e station

34 that i scapmbhiRation" ampPresaymiabs Aat the pschiedtatioi sy fas alredidy
switched call is received at a Tobile switching center 30 included in a

core net wedtadlishellian RRT, conmeckont T girceit sencicedunetion ulBi252ransmits a
query 42 as to "whether or not the destination npbile station is busy in a

conmuni catPrePares apeging2 message foarettodrase) (Fig117), T ransmits thei ¢
mobi | o st AGHGA Message (G 3 basebLTBai a0 & FAiPTRWakeket servi ce
funct ) on_ b Ble 58 5 0BAhGEIo Wit BTl Syt efeyBoRE B 4 2004 e
P22 o LR TSR Bl A Moo llehea forh ot Lha
been est abhpasketccalbbetweenthel mobilatdwitcRitg camiér 80 andrthesradie pagi ng 1°
nmessage (core to base) 44" (Fig. 16) to the radio

network controller 53. Fig. 22 shows the operation of the radio network

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 frbm 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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network controller 33 by connectionless SCCP. Fig. 20 shows the operation

of the radio network controller that has received the paging 1' nessage
(core to base) 44'. Referring to Fig. 20, upon recei vi né%@@%a@% 1'
nessage (core to base) 15 (Fig. 16) fromthe core network 500, the radio
network controller 200 checks the value of the search-not-required flag in .
the nessage (s@gp 2' in Fig. 20). Inasnmuch as the search-not-required

flag is "@@ntre %%ocessing of searching for the coomon ID is skipped

o o 2o TR AR dle e IR Sl RN R, 0
19, t | | ' ' d .
o U S TR Gl T 550 (66 RSP ™

t 1 - 1

e oS 00 e TR Smatiin 18 bécrt cotagied forwreie |

radi o net wpobilecstatiohl 300 200ndetitomonemtedat Thas, BRéeaimixtthen has not
been established for the nobile station 30 (connectionless). Thus, a

sear ch forcamenooiBds rab regjuired. r Eyoiheethorsein this casss chlegkingof e
connection has already been established for a destination nobile station
will be desgafichenotdequired flageisdeot ieauited eftbesind 22. Fig. 21 shows an

busy. i n a packdts BESGTIBEL U Wi hes of Prdingd Desadricaiqbase)

Y . Jonnm et P ST EShe o od |
cor e not wipidBoPEEt 13k K8 atindudR fubGtioR i cotente SRS ardhelfy 1T, o1
uni t 52 tr |'éas%fn+é%rrf:ie§ﬁsaa?re3gq¢m€a WSF transhfittirid hfoftpidtiopat i on nobi | e

station is busy In a conmunicati to a packet service function unit 51.
Then, the rgcogtiized Hyva coré yretivopks toid radio netwerkeonrtrolia, pllowing t he

effect that "the nobile station 54 is busy in a
the radio network controlier 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 corﬁmon 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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communi cation” and recogni zes that the nobile station 54 has al ready

establ i shed an RRC connection. The circuit service function unit 52
prepares a paging 2 nessage (core to base) (Fig. 17), abdearems@dds the
paging 2 nessage (core to base) 64 (Fig. 17) to a radio network controller
53 in a connection oriented manner with reference to an SCCP connection
that has al ready been al ready established for a K6 packegt call ggt ween t he

nhobil e swd&ﬁilnﬁlcﬁbm‘iﬁl‘r"%@a&m isHeusln 8 cqmmwal@ati@ﬁt t@1a pac Fig. 22

shows the operatjon, of th ne wor k ontroII r t.hat h ecei ved the
pagi ng 2 REE&UNGS Pé”t'@’ J)TRQEI? hféPgFP rﬁgerf’&?q: ICtoN UG? recei vi ng

ééé e Tefelenataph’ 8339#1% Sectnat: i, ot st SAs s P 0y “of
conne

the soop. Gosfifttunisafiof, fdrecREfats Bat the hiBStatforbpaaTalieadpanol on
control | ere?9BliéKEQRRRO ddrthedtidn. Abthis tire, tirslicircoittsmvicecfurotigr er

200 transmts a paging 2 nessage (DCCH) 13 of the RRC protocol that has

been i dentirit 62 detstthe sedichenst-rquiredflagvinathe padingai ethessageo(corehannel
DCCH. Referring back to FI8 21, the &%ﬁ__ang 2 nmessage (DCCH) 65 (13 in
Fig. 22) Kadasen!d'r{fmgsd2 and A6)te A dio network controller 53 to the

F‘ZEL:rﬁeZt o1 t holJnin RCeNg: %&Eﬁé@‘%%ék&o%&bmﬁé”ﬁ%emen  he
Ectc:D ioﬁ?gb Wg@%ﬁrgﬁﬁnﬁ%ﬂ@mg Bfstrd tha Ve imottadlinadnag iy 2 "o
et we 0

2004 cont ?@Ff@?%%g%‘%ﬁ?@'% FEOp IBISURE SSHE spRIUR otAeRIRe o

500 is a ﬂ@l@ﬁogmmmdmﬁ@%}aréﬁed anH&:hebhedr(stbm2rlan\Aork

controller
Fig. 20). The subsequent sequence 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 I1Ds 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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200 determ nes that 'an RRC connection has been established for the nobile
station 300 (connection oriented). Thus, a search for the common IDis not
required. Furthernore, in this case, checking of the s&debrian20dequired
flag is not required either. As described above, two types of paging '
nmessage (core to base) wth respect to the co-ordination function of core
networks are newy provided so that neans are provided for transmtting

i nf or mat | sadia aebyerk-eantipllar 280deiarmines that anfRCocappgetien rol ler,

allowing ,the radiq network contraller .to erm ne whet her o a search
for *a "coiaan paatlisheq fardhernobiectatiod 00 ks scattizstordie. " he
amount of processgs for searching for a cormon ID in a paging procedure at
the radio WAk ontrol ler is reduced. Next, another embodi nent of a case

sher e an RRC cRABRCA MG TARB, SEsBRt ialidguigpeest nati on

nobil e station wWl1 escribed w ref'erence 20 and 23. As

opposed t @dibeRKAMB IRfERS e e Fighod4to@@n if the core network has.
co-ordination function and 1f an RRC connection has al ready been

establ i shed foFig 24ighowmthe configuration af izopaginge? pagissage fasedge (core
to base) (Fig. 17) is not used, and the search-not-required flag in the
pagi ng 1' baseysupording to the fagdh embgdiment iof thepaging @ message hat t he
radio network controller searches for the conmon ID. Fi.g...23,shgws an
exanpl e i KCQFg ml%é’S@' wrWE‘iQhéﬁM Qﬂﬂé‘@t8§Itf"etrﬂeﬁsa%tﬁhc@v@t"gtﬁ'3n124%%& i's
busy in a packet,sepnvice co nj_catd LSt ' en. p el t

swi t ched ERROSE f%fh%&m%"é%#e%%b&%ﬂ %ar'@ﬁri#ﬁé‘"&vﬁ} Elgasﬁ’itﬁé uded in a
core net : ' ' VA ; [ ki ry 62
2s to -undlRefags 8 sErsHitad BY CifhectighSBACK and, 4 LBNRELIBnIDIETY P2
busy in afedts & irformizlioh BrRgkehts.service function unit 51. Then, the

circuit service function unit 52 _
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 1D 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 o
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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receives a reply 63 to the effect that "the nobile station 54 is busy in a
conmuni cation"” and recogni zes that the nobile station 54 has al ready
establ i shed an RRC connection. At this tine, the circui FEA%EHMincti on
unit 52 sets the search-not-required flag in the paging 1' nmessage (core
to base) 15 (Figs. 20 and 16) to "OFF." Upon receiving the paging 1'

checks ¢ haPa & 3 hebgark b ﬂi%)f?qilot 0GR Colfible; ep038Enftes; ™26
| - - ' . i " ; '
sear ohed 3n8 ARG koI EERa fof ik rhbjc Sgien 00 Tom B BEprRARENID 1 °

simlar aghk ' [ { Qi s t he
pr esence/ ggggﬂ?essg]gb;@te%gcwggﬁfggﬁ)bﬁhﬁgﬁgg}sﬂgpt% ﬁg?gggg?d on the table

shown in R@:C@g@@ﬁ the RROprétekbbviendideticated toatrabchahnehHOEHEen
common | N and connections, and a paging 1 12 or a

nmessage (P
pagi ng 2 Refarbgg badcCt) Fig. 25, thepaghg dnessag'es(D(gé)rht)rﬁﬁl(éa ind-ighe
nobile station 300. In this case, inasnuch as an RRC connecti on has
al ready B&Bhasvegn ransmitesdremethe @adiometwarkeantreller /i@ tedbe (poccH) 13

Is transmtted to.th bile station 300. Referring back to Fig. 23, the
pagi ng 2 r@?bﬁﬁét?mﬁ‘& (13 in Fig. 20) has been transmtted fromthe

e mobi | o st o o e et AR Tep i ok e Eig et RS B o "
50 and ¢ neTINPe THESSEPR NS AR (ERTREF e TRJTE RRkROR CORfIgHrt 211 on

sear ch- not20@deterdirfésthdtran RRQagmiedtionhasdssen estalslisiredforethe Fi 9. 16)
is "OFF," even if the nessage received fromthe <core network 500 is a

pagi ng 1' mobieniationr30G simiady t¢ the.case of pagikp2s Haus wasgarobfor adi o
netvork CqRe Sommon 1D iS hot required ofthef T s case Elrthermore,
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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been established for-the nobile station 300 and thus searches for the
common I D. Next, a fourth enbodi nent of the present invention wll be
described with reference to Figs. 24 to 26. Fig. 24 sho®debharyddfd gurati on
of a paging 2' nessage (core to base) according to the fourth enbodi nent
of the paging 2 nessage (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, taenmansdadse nad regaired.tted by connectionl ess SCCP and a

connection ID s, added tp the information elepents. EF Q. 25 shows an '
exanpl e in whi the case.p pasmgsﬁeﬁ ig ategrging | Fgfg@c%ﬂn%t'%at is

DU 1 2 S g G A ST IS bl St S B SR b e 1
COrE et Rty ID ol SBLIGR SRS Pfis i T2, 2ngm e 2 query 82 as
y in a

communi cat i on” FiiferPRGHStin 1RE ek bHPBLIIRY 2uNiilHy toiRNcas@efc] r ouit

service function unit 72 receives a reply 83 to the'effect that "the

mobi | e st ggaging7Z it & determined tamamRRCicondation hhs ek estalsighad e
function unit 71 and recogni zes that the nobile station 74 has already

est abl i shdar the RRobile stetlion and thus aisearch foe the conmnan ID1s notit 72 sets a
connection ID, indicating an SCCP connection that has been established for
a packet d8AMINGEkween the nobile switching center 70 and a radi o network

cont ol or 72 Y souBRghts Res EE BRARA FEF R s, STRAG 5038 bRl oo o
DeLvor o BHIRYTS i 201, SoOmeshcaiere gnptie Sulnth SRy e
57e08 R e neRi enhdss Sitiong 250,065 copeeiedo e paging

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 (cdre

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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fromthe core network 500, the radio network controller 200 identifies the
RRC connection for the nobile station 300 fromthe connection IDin the
message (step 24 in Fig. 26), and transnits a pagi ng 2 Ad$batpsy 20B8CCH) 13
of the RRC protocol via a dedicated control channel DCCH  Referring back
to Fig. 25, the paging 2 nmessage (DCCH) 85 (13 in Fig. 26) has been
transmtted fromthe -radiio network controller 73 to the nobile station
74. That (aVOIOGOIreRcs 9fLoNGEstiORd from the core network 500 is a paging
2' nessage (core to base) (Fig. 24), the radio 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, checking of
the search-not-required flag is not required either in this .case. As
descri bed above, also in this enbodi nent, two types of paging nessage
(core to base) are provided so that information recognized by a core
network is transmtted to a radio network controller, allow ng

determ nation as to whether or not a search for a common ID is required
based on the information. Accordingly, the anobunt of processes for
searching for a common ID in a paging procedure at the radi o network
controller is reduced. The operations described above are sunmmari zed in
Fig. 27. Fig. 27 is a diagram show ng the operations of the paging systens
according to the third and the fourth enbodi ments. Referring to the
figure, a search for the common IDis required if the search-not-required
flag is "OFF," whereas if the search-not-required flag is "ON' and if the
nmessage transmtted fromthe core network to the radio network controller
is paging V, it is determned that an RRC connection has not been
established for the nobile station and thus a search for the 24
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determ ned that an RRC connection has been established for the nobile
station and thus a search for the comon IDis not req@ifiebtiasy 200% in this
case. Furthernore, in the case of paging 2', simlarly to the case of
paging 2, it is determ ned that an RRC connection has been established for
the nobile station and thus a search for the conmon IDis not required. It
is assuned that, as shown in Fig. 28(,3|—é~|MSUrality of -radi o 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

System  the angor AL AEERECESRsPIBLLP0R  BiaalRl SRR ' ot °: e

nobi | e st gid | | I i [ rk
controll e?ié’?%ﬁ ?% ?éﬁhﬁﬁ%ﬁ%@é@ f%ﬁe@hgggég.%% &rc tg ﬂlenfd;érrg;agpgfsé?ﬂ)ﬁg to
the figur g300hN raspafsedo’2pagig aokmivemd g4t 18, 18Dbf 47fidrhta eareent er
450, if the paging area spans across the radio network controller 200 and
the radi o netiverk400nor 800¢r 201, the nobile switching center transmts
pagi ng nessages (core to base) to the radio network control]ers 200 and
201, necessit awheyeira ag indicatingesbethener pot B wobilesswiahingheentark

troll - , b | gyi t hi t . th ti ith th
mobi 1 o st A SO SSeLpWaK TR Ae FRElias O1.cs-aripata AGHRAt SaRCHor k
controller_ 200, . nQ.. . ' : . js t itted to th
radi o net \ﬂﬂcgg @gﬂ‘ﬂt 8%(‘838%%%%’;?&3?&f’?’@ﬁ&%&’ﬁfﬁ"&%sa ngftranss Sagi gg ©
nmessage (cor : ' | 201 i t ed.
Aocoraingly. - S, RREradig Aot S RS o Trted w th the
connection is detathirestidroniems (22 pfortdetesaiining Whethsad or mteidig flagadi o

network controllers are not required to performusel ess processes, serving
to - indicates that said co-ordinating function is present; and

U

paging processing means (12 and 13) for performing said paging
processing using one of a paging conirol 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 controt 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 controlier according to Claim 1, wherein said

paging command (17) further includes a connection ID for identifying a
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25 5 February 2004 avoid occurrence of congestion. 26 5 February 2004
CLAIMS 1. Aradio network controller (200) in a paging %§§ en1t2&@
perfornms a pagi ng processing for simultaneously calling ATy V%% at i on
(300) in response to a paging command (14, 15, 16, or 17) froma core
network (400 or 500), wherein a flag indicating whether or not a nobile

sui 1 ohi 19 coiieRtiorPbeipbén S rABI REtwBAS bR fILPEHOR bbAE Bt N9 2

packet service and a cIirc SEerviceé i s a aging comrand, and

sai d radi shapfsr & cepniulibation ospthaesaidiebeiiy pRocessifBanea?) for

determ ni ng whether or not said flag 1indicates at said co-ordinating
function idemtifisstite comhantionnigy said eoninegtionalis (24 aaddeidormersaddr f or ni ng
sai d paging _processing using one of a paging control channel éPCI}D and a
dedi cat ed paging grocessing usipgihie dedisatedcanirolhchanmel@CaH s (Hus

bet ween sai d cgre network and said radio network controller if sajd flag

i s determined @s Aﬁ@@@aﬂ?%%@@?@ﬂ@h@@cgﬂiﬁﬂit@ Clrigy a; H&t&rﬁ‘w S@Iﬂ:t ion. 2.
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sai d cor e coanettionabetvween saidiraditehetwiric cohtrolleeanidsa tnobietdtationr i ent ed.
3. Aradio network controller according to Claiml1, wherein said
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).
7. Aradio network controller according to Claim 3, whérein 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 nefwork controlier 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 '
simuitaneously 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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pagi ng command is a pagi ng nessage of the RANAP protocol. 4. Aradio
network controller according to Caiml1, wherein said paging cormmand (17)
further includes a connection ID for identifying a 27 59F&brdagy $0%boa
connecti on between said radio network controller and a nobile station that

Is in a comunication, so that said paging processing neans identifies the .

ti said ' I.D (24). . and for.ns .said ' '
tgf Ih e%mea%cg@m«tq& 75 U O f%@?&%ﬁ%‘@ 9@%%%3?@@&%‘3“?' "
di 0.Cl aim er.ei b ommand is a pagin
message of9RHE GG Sﬁpﬂ?@éﬁla.czd@&v&’ ﬁﬁfﬁjgaagf%B%%Mol | er accord!on_g tg :
Claim2, Wnereléﬂlgsgé@nrr@?ﬁ!qur&ig%cémg,}ig%%:| ncl udes a connection I D

for identifyin i oh be en sai adi 0 network controller and a

mobi | e station instid ;gﬁgr‘ggg ol i helop Aot _aidflagessi ng
means identifiggtgﬁgmcaglr?r{ggﬁ on by )s%dgﬂgmggﬂdgﬁhle%ﬁ?gg) and :)erfgrms

sai d pagiindicates¢hat sgid/sorardifmating funetied is present, @whnel (DCCH) (13).

7. Aradio network controller according to Claim3, wherein said paging
conmand (17) f pagieg processiag means 612 iand 18) farr pederminig said pagtithnect i on
bet ween said radi o network controller and g nobile ]s__’t(ségﬁn cahat isina
comuni catPIOEESSING HEINGaNg Yaaibaging sl anngldPGEEhand & t he

ESPESCE }S”ﬁpéﬁig%ﬁﬁﬁ%b%%&éﬁpﬁ% Fpiiding! O 18 chnefiicPs Bigs °°o'
Cotl uaes PEGRGE sAH LR T iWonk A LA b hetMRHbrARITEE said Mgl 1T L her
net wor k Cqgtdé’cb\‘ﬁﬁh@d‘%sain@ﬁ%étirﬁai%gﬁié?regenbééﬁf defidi db-Bréingming femictien. so

that sai d pagl ng processing ne entifies the connection by said
connection I D (124) A in%rsfystem astdrdipgdion@lainp@essi ng using the dedicated
(13)

control channel ( 9. A paging systemthat perforns a paging
processi ng for 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 controlier 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 controlier 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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si mul t aneousl y caIIi-ng a mobile station (300) froma 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 aﬁéiﬁgvyé?& ot a
nmobile switching center 28 5 February 2004 of said core network has the
function of co-ordinating a packet service and a circuit service is added

;25 _Z?H’nﬁégig%}%@%&m% Z%riﬁzjhi’caé{:&q%yﬁft B3 0 dRRBEAT | g

LPOLZfSLFﬁgﬁn_@t Bpbeie s 1558%#%6%6&56&8&5%%6%ﬁ*‘%aiﬁei%ta@%h@ using
(bocr) del iR g Rerfnpcats, 66 Hple A paarfblo@tINg WRats o7k ana
sai d radi pjefifiey the eshnelctioh by said éohhé&tlighq/gigz-g)r@h@@érﬁﬁmgémﬁti ng the

presence, of said co-ordinating function. agi ng system according to

Caim9, pagingiprosessingegsing theodediated montrolahannadDCOEHN43).12) for
perform ng sai d pagi ng processing using said paging control channel (PCCH)
i f the connectbn Apaging systeraracceording to €labnvidr, wherein siadd paging net wor k

b ocessi nEOISTRAGE &) TakeTdachmen AGaINeHlom DD ToDUSHIVIG Re. connect on
S D RRct oo RS ST MBI ORI S GBI ST S oo
22010, o HERIS SPeiRle R Soa el shbep BT pRiGias madne?, po 0
e c BEPPEINStokRer| By Seid soReslonin ) andpeitaens sald oo
t hat sai dppgingprocessing ugingetresdedicated control channel (DCCH) (13).
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 netwofk
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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I dentifies the connection by said connection ID (24) and perforns said
pagi ng processing using the dedicated control channel (DCCH) (13). 13. A
pagi ng system according to C aim10, wherein said pagi n§ Febbrama 4 s a
pagi ng nessage of the RANAP protocol. 14. A paging system according to
Claim 10, wherein said paging 29 5 February 2004 conmand (17) further

I ncl udes a connection ID for identifying a c¢onnection between said radio
net work cqiocesbeat said radie bietwosk gondioller iging onenoha RAGINEI TN, so

connect | ortEBNEAP Camand ardediated conatenanel dBLHEFD SReNHiB8 A ca o
wher ein sdN8 SRRGOR SiFPEeSh SRR EOre KBNLESE SaldAfe D or
i denti fyi bet@orﬁctﬁﬂﬁ%ﬂé’t”lf Qgﬁ nguléad&ehﬁﬂﬁé’d %‘itiwﬂi&‘atﬁ@fﬁé’g}@é eftd a

nmobi | e st at1on I ng processing

means i deyptdiHesn- |r@m5geﬁm'cg[brpy said connection ID (?4) and perforns
sai d pag?jrﬁg aE)Iroceg)hsaléng usi ng the dedicated control channel (DCCH) (13).

16. A paging syg eApagingdnethed aCearding3to Gtamelld, sai d paging comand
(17) further includes a connection ID for identi fy| ng a connection between
sai d radi o net mgremrstaldnp@ngrmoaeasmg stepr compfiseshat is in a

comuni cation, so that. sa f?figln processing neans . identifieg the
connection by §a$f@n:§ TJtP% ormiNg $aIhRAING PEPRSTROHSIBAFAT processi ng

bor for o PP PIrELELaRhgl EEEH M@&@vnﬁwﬁ%&%‘%@?; o
(300) f " OEgrel %ﬂ@éﬁaﬁ.dqgaw AEhGEK aaﬂgrona[(re.egg@ﬁéeug@@sm g

command ( roma core ne

retSorknog h2 ORI STpeoraing sl patfie prosednisusingioad o cor
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 meséage of the RANAP protocol.

20. A paging method according to Claim 17, 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
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 protocaol.

22. Apaging 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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and a circuit service is added to.said pagi ng conmand, and said pagi ng
nmet hod conprises: a determnation step (22) of determni at 3568 radi o
network controller whether or not said flag indicates Prapbryagy goo4
co-ordinating function is present; and a pagi ng processing step (12 and
13) of perfornming said paging 30 5 February 2004 process at said radio
net wor k conPebiores saichpagig ptocessigignusinenthededidatedetoftPsithanne| a

dedi cated c brgol zhannel (DCCH) depending - on the connection status :
bet ween sai ) ftehork and said radio network controller if said flag
the presence of said co-ordinating function.

is determ ned as_jindicatjn 3 | : "

SEap con ”?tzé’ﬁ?&?;f‘?f*{?g”%?@??fﬂ"giﬁﬁ“ﬂm?%%ﬁ"&?ﬁ’%?“%‘émﬁﬁ%?a
o, o PR O ] P Sl Ul e 8
gﬁg%ng}‘ per?orhﬁ fﬁg QWﬁé@?gé{%bp OU%.PR&t@%E ar&fL@L@Q@?@ %Hgml i d
radi o neE wor tégrt?ﬁdgﬁ?@ﬁﬂp??%%nn 'c%?gﬁagﬁf%\r%?%gosf%ﬂ% %"ﬁﬁ@ﬂm

oL ng Lprssng HoHfes essingenbrty SARTE e IN gfszoe o

t he RANAP protocol. 20. A pagl ng net ein said
pagi ng conperfonfisrdaitiypadierg pretessingrusiogie dediddebBontienshanhap
-connectlonn‘ﬁt@v\een said radio network controller and a nobile station that
isina co (44} (B3). so that the step of performing said paging
processing identjfies the connectjon by said connection 1D (24) and
perforns said p?g‘l-hg\ PRV 51 staﬁgomegd@dcwmakwhemmmrpagingm

(13). command (17) further includes a connection ID for identifying a
connection between said radio network controller and a mobile station
thatis in a communication, so that the step of performing said paging
processing identifies the connection by said connection ID (24) and
perfogms said paging processing using the dedicatéd 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 17j
_from a core network (400 or 500),

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.
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21. A paging nethod according to Caim 18, wherein said paging command is
a pagi ng nessage of the RANAP protocol. 22. A paging nethod according to
Claim 18, wherein said paging command (17) further incPdsbsuaty ééfthecti on
ID for identifying a connection between said radio network controller and
a nobile station that is in a connunication, so that the step of
perfornl sai d pagin processin ies the connection by sai d
connect i drP’l D%?g@g%ﬁfg;t%lia%wéﬁg EPae 4W g radig %F’%%Iq‘?& Plgicessi ng
usi ng_t heyolagis Bl 608005 2f MO0k (3Por g2om i hod
accordlng t Cff?é%h wher in sa?%ipaglng cong%ﬁ&% 17 gurt i'ncl udes a
connecti qmoctdsslﬁg)msmgemm diya pggmg cowtnrlecttanoed (lBé‘lGIrBemdsmdddncadd @on’ecblwor k

troll t at hat i t t hat )
She: St ep Bris BoPRYdsbeib b gneb o i aubo s Tk he ol PR e shoct | on by
sai d connRehbRMas Eﬁe(faﬂm)tloﬁrlﬂ‘commitﬁ{f@pa%ﬁbt%eﬁﬁ@dﬂﬁ a%&ﬁﬁ%@ﬂv{& a%i ng the

dedi cated control channel - A pagi ng net hod according to
Claim 21, wherein said pagl ng cormand (17) further includes a connection

a bl | ¢ ot at P SRR IR R oL 85 RufRpIDo B o 7

per f or m Agokiki sdm%ﬁgigm@ntepbﬂgaﬁs&rageﬂw@ﬂﬂﬂ@éslxﬁﬁhi\hﬁh@ﬁﬁi@ﬁ@ﬁ bPep-by said
connection ID (24) and perfornms said pagi ng processing using the dedicated
control channel (DCCH) (13). 25. A paging systemthat performs a pagi ng
processing for sinultaneously- cail ling a nobile station (300) froma
radi o network controller (200) in r'es'pons'e to a pagi ng conmand (14",
15", 16, or 17) froma core network' (4PO or 500), wherein said paging
command (14' or 15") includes a search-not- -

32a



required flag indicating whether a search for said common IDis required
or not required. 32 5 February 2004 26. A paging system_ according to Claim
25, wherein said radio network controller conprises pa§ifif§ryannd€ding
means (22', 21, 12, and 13) for perform ng said paging processing using
one of a paging control channel (PCCH) and a dedicated control channel
(DCCH) dependi ng ‘on whet her or not a nobile switching center of said core
network has the function of co-ordinating a packet service and a circuit
service, and wherein said pagi ng processing neans searches for said common
ID (21) if t mobile switching center of said core network does not have-
t he functi offf anégﬂ§ﬂ%“%aP@Hﬂﬁ%@W1@@@H°@¢ﬂﬂﬁﬁﬁing t he packet service and
the circuit service. 27. A paging systemaccording to Caim 25, wherein

sai d radi o BEf wonlkpagingtsysteimerccordtign iCIsis PHGHERIR k46 eatid AGwdHaStORer , 21,
12 and 13) for perform ng said paging processing using one of a paging

control chawﬁﬁﬁéeEg%I?lg@Ma@siﬁgﬁie% ©9°,c0N45ohd 1@51@&3%&09%';%1 ( ing on

whet her or not a nobrlé switching center of sald cor net S the

function of = i i t i n i it rvige n

wher ei n sai g%ggsg#gg&%{%g%sgf %g‘%@gné&%\é; f% g?lrgrfpgg?@{%%é r%g “’g}% egsdsolnﬁapusi ng
one of the aqgi trol channel, and the dedjcated control channel
dependi ng oﬂp@ﬂ@q@%@‘ﬁ%ﬂ&%P&t"t}??}t?é%éehagla SWHehing eepbsrot SR O%5 d
-radi o network controller if the nobile swtching center of said core

net wor k hasntetWerk kasdhe Buctden elcaprdingting ngacksesepviok and s eirqitserviemand he
circuit service. 28. A paging systemaccording to Claim25 wherein said
sear ch not - Wegpeinrsaitl paging peocsating meimsepttforad saidfpahe prodiskiag sMinE e nd the
center of said core network does not have the function of co-ordinating a

packet ser vpagingaosht@l ehiiél tand I8¢ MbdiBated Jontfd] RAGADI BYSHEP ' i
Claim 26, wherein said search 33 © " & Qﬁ%g.bxﬁ&cﬁ&l

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. -
28. A paging system according to Claim 25 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.

29. A paging system according to Claim 26, wherein said search-
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5 February 2004 not-required flag is set to "required" if the nobile
swtching center of said core network does not have thggf gncti 1 of
co-ordi nati ng the packet service and the circuit servi 2&€°B8Y A'%agi ng
system according to C aim 27, wherein said search 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. 33a 5 February 2004 31. A paging system according to C aim 25,
wherein said search not-required flag is set to "not required” if the
nobile swtching center of said core network has the function of
co-ordinatd ng the packet service and the circuit service and if the

wiisd fiaain

connect i'Of™ etto Srerpuieed" meﬁbbﬂ@%@ﬂbﬁir{fgﬂﬁ%@t@gbg” k

cont rol gy 4 onnecti,on less. 32. A paging system acco aim 26,
wher ei n Sg‘%gd‘?%%aﬁg -O%EO%dmf_rl@ave the fusctien (DbCiﬁfmﬂilﬁQﬁH'Pftﬁ@'péékéﬁe
mobi | e e fdd a?'ﬁgﬂ%tagi‘éﬁ{t said core network has the funclion ‘of

co-ordi nati ng. $EVIG&% and the circuit service and 'if thHe

connecti ofy stajus .between said core network and said radi o network
control | 1 i s ‘¢ BAFBE Py according to Glajgn @i nwherpint seifl wewhr di ng to C ai m 27,

mobi e shy e e nedis e e iLhe ol silichingcedrterat

co- or di nghidheordhataiRt ' i i.t _service.,and if the
connection stat ug] bet me%é%ﬁnglgr\?ﬂhéemﬁ%ém %’P&‘\?ﬁnégm ﬂ'&@\ﬂﬂo%et
control Ieewisewmdethei@rdmgger@cé; A pagi ng system according to Cl aim 31,
wherein said paging control channel (PCCH) is used in said paging. .
processing if said search-not-required flag indicates not required 35. A
pagi ng system according to C aim 32, wherein said paging control channel
(PCCH) is used in said paging processing if, said .
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search-not-required flag indicates not required. 36. A paging system
according to C aim 33, wherein said paging control channel (P | IS used
in said paging processing if said search-not-required PIFE§TYaRHZ4 es not
required. 37. A paging systemaccording to Cl aim 25, wherein said search
not - r equi red flag1is set to "required" if the nobile swtching center of

sai d core networ RThas Atpegingaysteinaecaidingdo §Haim2d, iwlgrdiheaipacdeei- service and
e

the circuit %z_fvi cegawﬁ i f, fﬁg(f cgnnection status between said cor ‘
Zggz\Aggk 2n(§' ;IPHUIW agds !‘(Qcﬁﬁf F@%Ukﬂ_?dl g6mmvm I:ewWH_sging‘SéeﬁLé?e@fuary
: cordin ,daim 26, wherein said searc -
not - r equi regg?‘??rg"éi'%ﬂgﬁ‘aﬁﬂ@ﬂfr&ﬁmn pf creoidibating dhetpacket senviee of
said core n ctlon. of co-ordi.nating the packet service and
the circui t%?ﬂ/ﬂécgﬁgﬁggﬁa%eéé@ﬁfn@@ FBHn?FhPUsStﬁgﬁ\g@ﬁBQ@noﬁaidr@rmet wor k
nccor ding. ¢ oee Ok ekt BRIl ittt SIFGTeR CatectianiesBy i o set 1o
"required" if thesnobiyl i tching center qf. id care network has the
fungtion of c;)- or@’gi ngthl %%%Stﬁg‘c%g?l%g@rt\?i@@m Z&d"’q}qﬁ"énéﬂlfléﬁﬁfﬁh'ser vice and
i f the connBotirequise =teekn "nel " ' et wor k
controller ggmcggpécﬁéggdﬁzm;éﬁrﬁ% g&??@ﬁbﬁ’?%@%@"@%ﬁ@#ﬁ?
wher ei n one n r hotioanofbo-didiating | ' d
control cha I (DCCl—agi s ,used in said pag'?n(g pr oc%ggﬁﬁgﬁ%%égﬁaﬁéa
sear ch- not-SBﬁdh%rcw §61viegiand dhecconnedtion statuspbetwgen)sdidagecor di ng
to Claim38 LA f id i trol ch | (P d id
dedi cat oo oBeVEHCERd N aiSnambiR doturallersicommagtianipsscess ng 11 sai d

sear ch-not - r equi 4&d l.aa. i ndi.cates reauired_42. A paging system accordi ng
to O aim 39, V\,hei?%i n %&%&&g Sg%{iar& dcCording to Claim 27, 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 éoée
network and said radio network-conttoller is connectionless.
34. A paging system according to Claim 31, wherein said paging
control channel (PCCH) is used in said ;Saging 'prbcessing if said
search-not—required flag indicates not required- |
35. A paging system according to Claim 32, wherein said paging |
control c_hanne! (PCCH) is used in said paging prbcessing if said
search-not-required flag indicates not required.
36. A paging system accqrding to Claim 33, wherein said paging
- control channel (PCCH) is used in said paging proéessing if said
search-not-required flag indicates not required. |
_ 37. A paging system according to Claim 25, wherein said search-
not-required flag is set fo "requifed" if the mobile switching center of
said core network has the function of 60-.ordi'nating the backet service
“and the circuit service and if the connection status between said core
-network and said radio network controlier is connectionless.

34



pagi ng control channel (PCCH) and said dedicated control channel (DCCH) is
used in said paging processing if said search-not-requi r&d fl a di cat es
requi.red. 43. A pagi ng system according to C aim 27, whe T EPRaY, edi cat ed
control channel (DCCH) is used in said paging processing if the connecti on
status between said core network and said radio network controller is

connection ori er@§ gasgi n system according to Cl aim 27, wherein
Y GPeding s Clam dhnwhereigrsaidpepsh- | dentifying. a

d

iglnneg? |glog ?\ﬁésﬂmnf%(ﬁﬁagﬂﬁéﬁbtmefwmed oifthel mebilerswitciing tenterasfi on 35 5
Feb 2 t t { t hat d '
roona Y 42 R it he oy @?&@éﬂmﬁaa%Sitm?%?&é’éﬁféiiR%’

d i i i d dedi cat h | .(DCCH) (13
Z?:lA st %@%@ﬁﬁh%@%ﬁ@*&%ﬁghﬁécﬁ t Beatis, efwé‘SB:eslm&tczgggyély)
ca In alﬁgﬁnﬂ r tro er in
responge to a SZE%’E‘} %g%&gB&éM$&ﬁE@?epg (\i,&}ne?t §Score network

(400 or 500), rei (14’ _or 14') .includes a
sear ch- not - r equi rged ﬁéé‘“&%%%@aﬁ%w 1%8@@?“ 27, sdhsramssidseazeh-d conmon 1D s

required onom-aequdﬂ is 46t td\"mlf@d'”ﬁﬁﬁéqﬂéﬁﬂérﬂvlwlhﬁ %Izi‘fe?]gla
wher ei n saldgfagln od conprisSes a paging processings 21,
12, and 13pa Gpéemtwmlghasdhﬁafmotmh of coemmatmgmhécrldcﬂ{et s%wg:é)ag' ng
processi ng u3|{| one of a pagi ng control channel and a dedi cat ed
control ch2ARd h%(@itﬁtll? sgeyerA lfdha/mnmectlanratatUEbemenrsald aoret er of
said core nction of c i,nating a, packet service and a
circuit seﬁ\%%;%ég\%zsﬂad% g ? q@' I§GaIRaligniessai d common 1D

t chi n center of salri caore petwork does naot have the

(21) if the n‘DbI% S
function of. (fdl %P?ﬁ&g YieIp aeqesding g Glaga 3dnwhem@ anerof said ser vi ce. 47.
' A pagi ngpagiriy ¢ontrorchianiel (PECHYARI sufeaBABHLAARING JRLEPT

(DCCH) is used in said paging processing if said search-not-required
flag indicates required.

41. A paging systém according tq Claim 38, wherein one of said
paging control channel (PCCH) and said dedicated contral channel

(DCCH) is used in said paging processing if said search-not-required
flaa indicates required.

42. A paging system according to Claim 39, wherein one of said
paging control channel (PCCH) and said dedicated controt channel
(DCCH) is used in said paging processing if said search-not-required

~ flag indicates required.

43, 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
netwdrk controlier is connection oriented.

44, A paging system accordmg to Claim 27, wherem sald paging
command (17) further mcludes a conhnection ID for ldentlfymg a
connection between said radio network controller and a mobile station
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conprises of a paging processing step (22', 21, 12 and 13) of perform ng,
in said radio network controller, said paging processing using one of a
pagi ng control channel (PCCH) and a dedicated control EWrgRRaENY¢

dependi ng on whether a nobile switching 36 5 February 2004 center of said
core network has the function of co-ordinating a packet service and a

one of the T s e ORI PRI S MRS Ee (R LY D RS e ner (12"
and 13) depielesitifigsothet benneetion By QaicﬁéehH?cﬁ@hm?g@z@gé@% Pt@gforgfé \§§ch and

said radio network, controller if the nobiTe sw core
net wor k haspagiad pracéssingfusing@aldiddipatdd eonfok e D% he -
circuit service. 48. A pagi ng ?ret hod according to cf’gmﬁlg E’?gﬂ?{ 'sai d
sear ch-not -requigsed fA ageink $nedld the o ] ~ i f the nobile swtching
center of said fore ne V\%I?E does nqtpeﬁgg{:fe%?%%ngﬂlf%?ﬁs%f& co-ordinating
the packet SBuiareouslyicallingamaobikestation (300) fropagi regliowidtadriccor di ng
to Claimd46 vk?e‘j]ei id search-not-required flag is set to "required" if
the mobi | & CARTClFH 2 ndiessionsg t adpaging: opmEnabds( 1oL 151ad6, o)
function of - Or d] in h ck ervice and the circuit service. 50. A
pagi ng net JB@“%@J@M@%&% erein said search-not-required fl ag
is set to "required" if the nobile switching center of said core network
does not have the function of co-ordinating the packet service and the
circuit service. 37 5 February 2004 51. A paging nethod according to Claim

45, wherein sai dwffe?éﬁ%ﬁdp'ﬁgihgrcﬁﬁ%'&&ﬂgl&'(?r%imﬁ@t to "not- required" if the
networ

nobi | e switching center of 8aid cor deg heap tirggpigsel flag
co- or di nat i¥HCatiNg Whetheen sserh farsaidanehrBeIisreytiited Lyl GEwARd | the
connecti on status between said core network and said radi o network
controller is connectionless. 52. A paging nethod according to C ai m 46,

wher ei n sakf. sed ¢lhging method according to Claim 45, wherein said paging method
comprises a paging processing step (22°, 21, 12, and 13) of performing, in said radio
network controller, said paging processing using one of a paging control channel
(PCCH) and a dedicated control channel (DCCH) depending on whether a mobile
switching center of sajd core network has the function of co-ordinating a packet
service and a circuit service, 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,

47. ° A paging method according to Claim 45, wherein said paging method
comprises of a paging processing step (22°, 21, 12 and 13) of performing, in said
radio network controller, said paging processing using one of a paging control

channel (PCCH) and a dedicated control channel (DCCH) depending on whether a
mobile switching
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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 befiEbRaga2e04or e
network and said radio network controller is. connectionless. 37a 5
February 2004 53. A paging nethod according to Claim47, wherein said
search- not-required flag is set to "not required" if the nobile sw tching
center of saig core network has the function of co-ordinating the packet.
servi ce candr pfieaidicomundtwesk hisCie Fshtio ] ' tatus between said
core network and said radi o network cgrﬁf:&glcﬁg@% %g)%%keeitgle’gfﬂe 254, A

pagi ng nedirleold saeive saide el L i id pagin control - channel
(PCCH) is use(Sj in sai gﬂ%agip%&gﬁégetg%}(}%g&ﬁ&g@i oc §§3§$8 ngene plffgi red 1 ag

i'ndi cate _ ired. 55. A i ng nethod according to Cl aimb52, wherein
sai d pag ?ﬁ%ﬁfgc%%gﬂ%% Pﬁf’d’ﬁlﬁﬁﬁ%# ﬂ{“"ﬁ%%%—‘?ﬁgeidscwgéldchann@aﬁlla agdgiao glcp;mﬁa%saﬂ b i f |

said search-not-required flag indicates .not required. 56. A paging met hod

accor di n§OPReEPE; states betprpsneiand saiecnatwaikngnd s tridib mﬁﬁﬂ@boﬁtﬁj% jis, used

in said pa&iﬂng processing if said search-not-required flag 1 ndicates not

requi r ed m@ile sijshiyigrogntee of 4ld R6RUMOE Had 1d BhMdsr WheLsLn, sgi d sear ch-
not-required lag-is set to "required” if th}égi?r% ﬂl}leOst% rgﬁaﬂﬁg@@rﬁa@&tof

sai d coreemﬁje\malﬂl@ﬁﬁlgﬂ%?ﬁyﬁcti on of co-ordinating the packet service and
the circuit service and It the connection status between said core network

and said radio network controller is connectionless. 53. A paging nethod
according to Claim46, wherein said search- not-required flag is set to
"required" if the robile 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
control l eagl s AQRRAGIHESRbESRording to Claim 45, 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.

49. A paging method according to Claim 46, 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.
50. A paging method according to Claim 47, wherein said search-not-required flag

is sef 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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59. A paging nethod according to Caim47 wherein said search not-required
flag is set to "required" if the nobile swtching center;}___oei) sa'hgoﬁcore
network has the function of co-ordinating the packet sePJi€PB/arg he
circuit service and if the connection status between said core network and
said. radio network controller is connectionless. 38 5 February 2004 60. A
pagi ng nethod according to Caim57, wherein, one, of said Yaging control

channel (PCCH) & sai ' r n ) is.,used in said.

pagi ng processlng |fq§g?%ﬁ§g§i{;coﬁddﬁg(?a#§%g%% ﬁh@ﬂ(egﬁ%‘ﬁ 8HYs returned .61.
A pagi ng rReehERflviced flaignis set o ot isguinddtribthe anebité ssdtchinpagemtercemt rol -
channel (PC..gI—(!} and tsai %Hedi'ﬁat ed control channel (DCCH) i5 used in said.
pagi ng pr GHE hetwaiighasdhedunstioneefuse-sadinating thelpasket seryice ed. 62.

é\oﬁ??iogg'c B e Rl 5 ORI a?ﬁh%éinrﬁi“%&%ﬂﬁ?a?ﬁs%éﬁén %%3‘%&&#’?? used
cont r ol “ofid pohid 2k IR e _
oquired s PR B SR Seblo A ioRE PhbtolRH Flletanle & cai o

pagi ng, processing If thb

dedi cat ed contrgl channel is.used.ln said

connecti on statsg's_, bé We%?ﬁI%‘g%défﬁ?oédlﬂggﬂ’/\g:[%ma‘%dwgﬁﬁeal saadisesrebnet wor k

cont r ol | emnatsreytiress flagnisceeteto bt r@ﬁuip&dﬂdﬁtwm%iwémﬂwﬂhgiégﬁe? aim
ecti on

47, wherein said paging command (17) further includes a con D for

i denti tyi §pid cafemeloninhasthe funstiod ofazt-ordierativigktives phicket eergivt a

nmobi | e stat [Cfﬂl% that is in a-comunication, so that said paging processing

step |def arehitssivice aowl Bihe sionnentivscsiatus Ietisn said woreor s

id i i i i d dedi d trol ch | (DCCH) (13).
55. 'a FaorBtRRaT sBH FatREneRuer Conralshis aanBgstionIasmt perfof ms o
pagi ng - T = i -
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processing for sinmultaneously calling a nobile station (300) in response to
a pagi ng comand (14', 15', 16 or 17) froma core network (400 and 500).
wherei n said paging command (14' and 15') includes a se&fehrugst 26Q4quired
flag indicating whether a search for common I D of the nobile station

simul taneously called by said radio network controller is required or not
required, and said radio network controller includes judging neans (22')

for judging whéther A pegisgarediodfaocortiihg t6 ORRIYA Ribiid §Gvidg9._0r not
required o %ﬂg B | Sq Of . con%eqts of said search-not-required flag. 39 .
52 npsTrRABPERADE NG is 5Pk t tnet erqured2if the rhabile ewitching cateseoft he
anount  of ear chi for a common IDin a paging procedure
when perfo‘r?'%kﬁgsgé@%{vﬁg( ﬁraéc@]@sﬂ&t?tmrogﬁmfdmﬂiﬂl@ tiye paickiet sexviowbi | e
station (3 -not -requi.ygd flag ipdicgting whether or not a
search for %eﬂﬁ%m{‘lﬂ:%?}@e-r@g@ilﬁﬁ@ P@ngeeﬁenﬁ?ﬁw%@&wg@n(amd colie 15')
froma cor ¢\ehgioMR": : e radio network controller  (200)

det er ni nesﬁmhet\kqgréﬁ(# é%@t P@‘@&%@@P&O@F@?@Fdﬁrﬁﬂm%ﬁh@|ﬁ§§ui red based on
the status of t flgg and the type of the nmessage (14" or 15') fromthe
core network (400 or“3961g metkabacchrding totGtieine ShywirrdiDsdid phging required if

the fl I soh hannes] ' S ON | £ : 15') i
paging 1, L1 e Gerermned A aecdR ¢did fRbingl Processio {RARFOS: ol thed

for the nDBBEECh-trmiHequdl&@DﬂaQWdibb@és@lo‘wéggﬂeﬂ?r the common IDis not
required in the radio network controller (200).

85. A paging method according to Claim 52, wherein said paging
control chaQnel (PCCH) is used in said paging processing if said
search'-not-r—eciuired flag ind i_cétés hot requiréd. ' ‘

56. A paging method according to Claim 53, wherein said paging
control channel (PCCH) is used in said ﬁaging processing if séid
search-not-required fiag indicates not required.”

57. A paging method according to Claim 45, wherein said search-
not-requiredl 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
hetwork and said radio network controller is connectionless. e

58. A paging method according to Claim 46, wherein said séérci:;:
not-required flag is set to "required" if fhé 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.

- 99. A paging method according to Claim 47 wherein said search-

. hot-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

netwprk and said radio network controller is connectionless.

*
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60. A paging method accordlng to Claim 57, wherem one of saxd

_.paging control channel (PCCH) and said ded:cated ¢ontrel channel
‘ (DCCH) Is used in said paging propessgng if said search—not—;equlred

flan indicates required. . -
61. A paging method according to Claim 58, wherein one of said
" paging contro! channel (PCCH) and sald dedicated control channel
(DCCH) is used in said paging processing |f said search-not-reqwred
flag indicates required.

62. A paging method according to Claim 59, wherein one of said search
paging control channel (PCCH) and sald dedicated controi channel
(DCCH) is used In said paging processmg if said search-not-required

. flag indicates required.

63. A paging method according to Claim 47, wherein said
dedicated control.channe! (DCCH)is used in sald paging processing if
the connection status between sald core network and said radio
network controller is connection oriented.

64. A paging method accordmg to Claim 47, wherein said paging
command (17) further includés a connection 1D for identtfying a
connection between said radio network controller and a mobile station
thatisin 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).

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

wherein said paging command (14’ and 15’) includes a search-not-required
flag indicating whether a search for common ID of the mobile station simultaneously
célied by said radio network controller is required or not required,

and said radio network controller includes judging means (22") for judging
whether the search for the common ID is réquired or not reqhired on the basis of
contents of said search-not-required flag.

i
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