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ser| 300 : :;_: 200 ‘t‘:i; b the quantity of processings of searching for a mabile sta-
) tion 1D when the base station controller (200) pages in a

14 400 paging procedure mobile stations {300) at a time. A search

needlessness flag indicating the necessity of search for the

( mobile station ID is added to a message (14*, 15") from"

an upper-level network (400, 500). The base station con-
trolier (200) judges whether or not it is necessary to search
for the mobile station ID, on the basis of the status of the
flag and the type of the message (147, 15°). If the flag in-
dicates "OFF™, it is necessary to search for (21) the mobile
station ID, If the flag indicates "ON" and if the message
(15°) states page |, it is judged that the RRC connectian is
not set up in the mobile station (300), and kence the base
station controlter (200) does not need to search for the mo-
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an upper-|level network (400, 500). The base station con- troller (200)
judges whether or not it is necessary to search for the nobile station ID,
on the basis of the status of the flag and the type of Stiebrumg26ge (14',

e staion o 1% ﬁit\ﬁf@gommﬂtse;il?ﬁceﬁlﬁﬁlﬂﬂﬂmﬁuﬁm@mﬁklﬁﬂm{uﬁﬂmlﬁ@ﬁﬁuﬂm“e

states page 1, it is judged that the RRC connection is not set up rn the

mocd otV RRHAARY A SalArBe peqﬁbggfe LAsLy f%@g 5l ERATER 2°t
need to s P g Tﬁt FERE
DESCRI PTI ON' PAGTNG SYSTEM'TechnlcaI Fie Qwentlon &l at &
radi o n&H@M&Bontrollers, and paging. systens and paglng nmet hods u3|ng

t he santg, @ﬁﬂﬁﬁﬁﬁstularly relates to a radio network controller that
perfornms a simultaneous call for finding the location of a nobile station
from base stations according to the paging procedure of the RANAP (Radio
Access Network Application Part) protocol', and a paging systemand a
pagi ng net hod wusing the sane. Background Art GCenerally, the paging

procedure of the RANAP protocol is
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performed as follows. That is, when a paging comand is transmtted froma
core network (CN) including a nobile switching center (MSC) to a radio
network controller (RNC), the radio network controll er, S5ifebrnespdddt to t he
command, perfornms a pagi ng processing for sinmultaneously calling a nobile
station. 1n this case, if the ranﬂﬁggé connDn ID, that is, the nunber of
nobi | e stations which the system Is large, a | arge anount
of processes is incurred at the radio netmork controller. For this reason,
reducti on of the anobunt of processes has been a concern for years.

Accordingly, a nethod is consid e anmount of processes is
reduced by inproving the proces?’%&'@g%ﬁgﬁ connecti ons based on the
RRC (Radi o Resource Control) protocol (herei nafter-referred to as "RRC )
connection").,- .which. is performed based on the conmon ID at each tine of

pagi ng. TF@cm@ﬁijéFa Is | 5 February 2004 identification information for
identifying a nobile station. An exanple of the cormon IDis | NS

(I nternauona|Th@tp:rbsensmm@ﬁrrelaigettg a‘(“d;é nethfi) t(gq@?zjn%}gt es In | engt h

and therefore has a maxi num val ue o proxi Thus,

sear chi ngPaging systems land pagitg pastineds n@m% ﬁeg%@ﬁédgh%pbéﬁ&#ggyl oad.

Fig. 1 shoY% a convent i onal pagl ng nmessage (pagi ng nmessage core

net wor k 18/#HEsHQ 8 ragiomatwaskicantreller theatpardbtras 4 erﬁ[l'lté‘f’léd?.ls &g)| pagi ng-
message gﬁerﬁ'ﬁﬁ E eﬁ é Accor di ng to the conventional pagi'ng procedure,
upon rec tig 18§ilgatipbsa fle statioadeym base stationsneteording
troll di trol."ch I
?32025’ of e p e ddt: o?mgﬁﬁiﬁﬂf&é&%aaméiaé&éa 8 gontrol ehanne
det er m nApiRdETsn FardPerotdRol24ha LpaLiy system and a paging method
- using the same.

Backgrou'nd Art

Generally, the paging procedure of the RANAP protocol is -
performed as follows. That is, when a paging command is transmitted
from a core network (CN) including a mobile switching center (MSC) to
a radio network controller (RNC), the radio network controller, in

_ response to the command, performs a paging processing for
simultaneously calling 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 ef
_processes is reduced by improving the process of searching for

connections based on the RRC (Radio Resource Control) protocol

' (heremafter referred to as "RRC connectlon“) which is performed based
on the common ID at each tlme of paging. The common ID is



control channel or the dedicated control channel for transm ssion, the
radi o network control |l er searches whether an RRC connection has -al ready
been established for a targeted receiving nobile stati os Rebruzgy 2004£0mon |1 D
in the nessage as a key. A paging nessage (paging nessage .fromthe radio
network controller to the nobile station, hereinafter referred to as

channe! | oanAReetBaTnlBr bR I kst Az BbblE R liGhana bia the T O
dedi cat ed cont %Huggﬁmé:oof'thea@or'ﬁ%nqg‘i%elﬂsmgtﬁénﬁﬁ}@mqabgpy shed. This

i s because altho aging” “nessage (base _ is transmtted via
the radi 0$>@I9$@ﬂbéplﬁérlﬂiﬁe NS istfaup byRes i IGh@ih andtthatefose heis Qusy in a
e

comuni cation, a nobi station that i$ busy in a comruni cati on does not

al | ow t he maRiAaAE vafud ef Qaé’eq'at%_ﬂlo\édmrarﬁég? zg.ag;k NODoNTHies, sdarohehg and t hus

the paging nessage (base to nobile) e transnitted via the dedicated
control cHbtbkat eschdine ciRmgingniacursa considesably laggejosden est abl i shed.

Next, the above_ pagi ng processi ng, w IL be, described with further 2 5
February 2004 %é%e? ﬁ@ﬁ%a eoRengoRakipaging gessage :&%ﬂ'&@r@ﬁ%ﬁ&ﬁ ng a
E?E{JP?aﬁi SR catte et € Ao REBER FP Bt leb dierdiiRlet fefepisd o, y
hat the o PATRLESRER harBaece s oR ), Acsohlirid i e colveRtbAspe, 25T
shown, an AgHRd el &p@ﬁtrédéivih@t%\?@é@?néﬁéhbé (2oré o ibbedetier and

i
the radi o netwdrk control l'er 200 byt (Signalling Connection
Control Paadjo prediveciolcontivdler teahsmitsttiver ragiogt meEdsage2did avadiol s base

St ons e ing comtrol 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



and a connection is set up between the base stations and the nobile
station 300 based on the RRC protocol. Referring to the figure, a paging
message (core to base) 11 of the RANAP protocol is trafddmebruasy2004em t he
core network 100 to the radio network controller 200 by the connectionl ess
SCCP protocol. It is to be assuned that the pagi ng nessage (core to base)

11 includes;a igdentifying a nobile station. The radio
net wor k C(gﬁ{i;r&chp%mgtg%%ﬁlgﬁie " whether an RRC connection has al ready been

set up for theF@b‘? i§ 25438 §ﬁ8m ﬁggﬁg’sﬁquép EPAHich ia”ﬁﬁgiﬁﬁ'on

el enment in the grng nessage cor | S case e search-

i's perfor ﬁgcéék\m@e% béﬁbﬁnew%gummtﬁéeuély L) m@bné dtatibp 300l cative of

associ at i bet comon | RRC connections (step 21 in Fig. 2).

Ref er ri ng frony 4 eofé metdorkar0@xvizalradio hetwerk comtroller 200k LRefeAHEp to " RRC
connection is absent” and "search fails" (indicated by a x mark), and a

pagi ng | rthedigwre itdsdot e msisunegd thabthe hereRetwpriotl@fbinclides ansnitted to

the nobile station 300 via the pagi ng control hannel PCCH, Heyeinafter
~the pagi ngn@bHe sy géwmla@@te@th@bm ot showis and acanneatien Ea@?{‘uﬁpcontrol

Comon | DEEMESD {¥5RIAbIS RRGLCS a%@ﬁspaﬁd%@4raﬁﬁ%@3ﬁ°%ﬁ%ﬂtm@2ni " and
(1 conr RO BYanAS @@'@?ﬁﬁﬁ"ﬁ“ﬁé Lt eetolL PR P RLaca T P

rel evant gédm heBrk %oh'&%ll'eﬁ‘@(ﬁ) (:EiﬁirolsS bays)staficRddhay afe ﬁﬁﬁ%@fﬁﬂvﬁ base to

nobile) 13 is transmtted using a dedicated control channel

i denti fi ecariy atdenisection is setiup. betvezen blaé tharse sﬂwqmgand tﬁermsbdge (base
to nmobile) transmtted via the
' station 300 based on the RRC protocol.

Referring to the figure, a paging message (core to base) 11 of the

RANAP protocol is transmitted from the core network 100 to the radio
network 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



dedi cated control channel DCCH will be referred to as "paging 2 nessage
(DCCH)." Next, the core network 100 will be described. The radi o network
controller 200 can be connected to two types of core nebvsbruans20@t | ows: .
(1) Separated Core Network Nodes with packet service function and nodes
wWith circuit service function are physically separated. (2) Conbi ned Core

Net k Packet ' f i d ci It vi.ce.f ti nbi ned
i thin a SOIRCHINIS PreseRbrAs cocai siverads (BPIAIBRRY ROER  divi ded

l:gt grgmaz%%ﬁﬁ}3ﬁd%?élrpoemﬁﬁgﬁﬁ?%m&%gségﬁgprﬁlg?%%é&%ﬁ%a@n ordination -
resi de w (RO NG AR RRE EoNABCAON if rElldntie Wi i aBk (1l

(2.2) ComiiymgnoAepAgingP? imestageqbase teafiobildiUs id RanBadiited wsinyi&e

function and circuit Service funCtion are co- ordi nated. The conbi ned core
net wor k widédicated dondto! ehanneltDGCH sdeniifibd by tife seargnresuly whet her a
mobil e station that is targeted by a paging request already has an RRC

connect i orFlereinafiesnifiecpagitgn 2anesgaget (baser ta suabile)dsansniiftedivia thet ched
Carvics | RRalSa RN OBl o B8 s R packen
cot abi  shddessBOEdHGEEM ned that an RRC connection has been’ establ i shed
I a packet calNegflath@!dor@hetdik AR50 Al be'@8seRbebNafhé&fadio network
- controller 200 can be connected to two types of core network as follows:
(1) Separated Core Network |

Nodes with packet service function and nodes with circuit service
function are physically separated.
(2) Combined Core Network

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

(2.1) Combined Core Network without Co-ordination Function

Packet service function and circuit service function physically
reside within a single 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



RRC connection has not been established if a packet call has not been
established. As shown in Fig. 4, SCCP resides in a |ayer above MIP (Message
Transfer Part) and bel ow RANAP. SCCP services are eitheb Febommn2@i4 onl ess, "
in which a connection is not set up and a conmunication is perforned on a
one-tinme basis, or "connection oriented,” in which a connection is set up
I n advance aqg nication.is Qerfor d using the connection that has

been set WHAC ﬂaﬁ%'g’?% ’ﬂ%t'%'é(ﬁhnéh%% ‘aé@la‘? 099? gt callds, curranily cpgI eOI t
Cranemt GotaBTSAED, S RIRBHeE BaraR RRE danaPRid fFs BRENFadi o' net vor k
Fesponse. (GSEPIShEH P ai5dcket 4 has'fesdy e CoUMIRREd 4fdhat ah

net wor k cRROtbphettiorehas iatBédie edtatiatdd iR batkbRES Hot bekn

processes is incurred in order to search for the conmon FS. Prior arts
rel at ed t aeesthbliphedent inventi on are known. For exanple, Japanese

Unexam ned Patent Publication Tokkai No. Hei 1-316050 achieves, by

i mprovi ng an ags sbawroin Fig. 4 SWGR esidesimadayenabeveddTPyMessagedi acy

who 15 cal [IBNSTP R aNe REIGURANAF oS GRS Seivises e, cal | deas.
Conpl et of'y CAMRETBREEs i b2 CBRP G is o SO Gt 81 af o To & -
S bane EAicERor L AGTER SR EORENAL RAETBE iEadhaigan, o O3oe
168053 S_i Ssriered BimwHieH d ebnAeetibnlis ¥etiup IPadvaneashd af or mation 5 5
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



to a renote apparatus including a renote processor and a pager circuit.
However, the publication is also conpletely different fromthe present

i nvention, which relates to a sinultaneous call for fin8ifehruane20@cati on of
a nobile station frombase stations. The present invention has been nade in
order to overcone the drawback of the conventional art described above,

o r educe (pis reRiaeAPRA S IRSBHING RSl RIS R et ehei, e Ve
02919 POGAIEE A PIEAER S IS EP A e e Ry ekt sere.
| nventi on jhgedtiohaH) cﬁ?émFg té%‘bfrﬁhltﬁh Pﬂs%éﬂlaﬁ)'rrfﬁ’\cﬁﬁgttﬁ@Ibﬁﬁfioﬁftfff orms a
pagi ng procéessing for sinultaneously calling a nobile Station in response

to a pagiggnsisiteretastion rona bageestigiomy. k, wherein a flag indicating whet her
or not a nobile switching center of said core network has the function of

co-or di nati ng Theaptesentdnventicanhas beencadesir order fosoweramedhsai d
pagi ng conmand, and said radi o network contraoller conprises . determ nation
means f or diévwdaskphthewenventionahart desaribed @hqvediand ap obigst sai d

per for m ngheteal Bl M it & Sy eliery S ISL R Senies e8nenbeedhenne
o oe by B BrhekasHe T8 boARARRE 7 £labiion P ES Hagng; 2, et v
por for i e S e e 2B e e e i ¢
t he connection status between said core network and said radi o network
controller is connectionless, and said dedicated control channel is used
i f the corisclosuresobinvertiienween said core nétwork and said radi o network
controfier is Cornandeigtri\é)t\r}vork 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



5 February 2004 oriented. Said pagi ng command nmay further include a
connection ID for identifying a connection between said radi o network
controller and a nobile station that is in a comuni cabifehruasy200t said
paging processing is performed using the dedicated control channel by

I dentifying the connection by said connection ID. Furthernore, a paging

= pagi g pPUELEEHn B4l bAURR i A swifef g 4 858haclien DB o
netvor k. s TR A ccfinddior] BRRACER s PaBREhERuGK PRAtolleE Rk rocessi ng

i 8t | ' ' ' i ng contro
Channel _an oo St BRASE Do TORRRYG el 208 RigifaP ™0 ot 2
nobi | e smprmmngegtpaﬁmhé@mm@lﬂ@e@i@dmtlem@ént_trbpcﬁagﬁtéL By of

co-ordinating a packet service and a circuit service. | e’ nobi l e

swi t chi ng identdying theseodnectien iyt saickctrasectien iDncti on of co-ordinating a
packet service and a circuit service, a search for a common ID is not
required at sailquRtherBoreca paging stem according todhe present imeniion
control |l er, serves to r?duc t he_anmount of, processes fgé searching for a

common | D B #3HPY RyS Mor%%?mpr%%% fret hod according to
g For - oPmmaRkahS, caifl MRS Blatth i o Hlwpk RS IRLaR
control | erréé’boﬁ@@ﬁsﬁaéiﬁg%@ﬁ%é‘ﬁd ?Rimﬁé‘éofé O?P,r\?h@?éi‘f‘f)égid o6 el n

said method conprises & pdging processing step of performng, in sard
radi o netmetwodootntrblier corpribanph mqﬂpmiﬁg meahg feRpetfortningdi Ny

control channel and a dedi cated control channel "dependi ng on whet Aer or
not a nobsaid paginghprapessing usiig swiedotarmgingvenTirolasharmelfamd @ on of co-
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. 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



ordi nating a packet service"and a circuit service. In sum the present

I nvention provides neans for reducing the 7 5 February 2004 anount of _
processes for searching for a comon ID in a paging pr&detasy 20040 radi o
network controller. For the purpose of the reduction in the anpount of the
processes, the present invention provides two types of pagi ng nessage of
t he RANAP protocgol, as wll .be descr.ib | ater.. B roviding the two types
of paging of pr@ﬁﬁéﬁ@§§9¥§e§F Bg QEaf%‘?mﬁagﬁ(! |-'ﬁ‘gamgqagcommn IDis
saved at t radio n r K 0 [ riRL t he Draw ngs
Fig. 1is lg'%qqeg@ig,ﬁtﬁi’,#'ﬁ’g"éﬁ\?%{.hﬂ,@ﬁ%% Eé&ﬁ%m{@%ég’% re to base).:
Fig. 21is | ] ' Ch i.onal pagi ng
system Fi g.digﬁgisrﬁ@ %%@h%ﬂﬁyﬁg§ﬁg’ ﬂ?érlgjirgg?ﬁge 0 tgjsH;oci ations

bet ween CWéﬁw@rlgggp%ﬁ%ﬁ@ﬁﬁtﬁn@%%age'%ﬁhe_deN\lAPd;bﬁﬁbém,%@Wilﬂg the

rel ati onshi p between and other layers. Fig. 5 is a diagram show ng

t he cont erve defscaibeabiaber. | Bygereaiing (therteva typess of pagirg pagssagey st em
according to a first enbodinent of the present invention. Fig. 6 is a

di agr am sHdanagesserycpincassesddr sesaghing for ars@m@n(l&wesauegaatdbei n the
pagi ng system accordjng to the first enbodi nent of the present invention.
Fig. 7isf®@ @J@i%rglﬂ%ﬂtmfe&- pagi ng 1 sequence in the pagi ng system
according to the first enbodinment of the present invention. Fig. 8 is a
di agram show ng a pagi ng sequence froma conbi ned core network. Fig. 9 is

a di agram | Rﬁ?b' W e in the paging systemaccording to
the fi rsthre}ggcﬁgr?%ﬁjtt 0 fﬁ'eelgr?gse invention. Fig. 10 is a diagram
3_hovvn ng -a pagiflg. 98rarRyranPEhawingtl 668vEeRtienakpaging mMedsadd (t6red

i agram :

to base). Fig. 2 is a diagram showing a paging sequence in a

conventional paging system. Fig. 3 is a diagram showing a table
indicative of associations between common IDs and RRC connections.
Fig. 4 is a diagram showing the relationship between SCCP and other
layers. Fig. 5 is a diagram showing the contents of a paging 1 message
(core to base) in a paging system according to a first embodiment of the
present invention. Fig. 6 is a diagram showing the contents of a paging
2 message (core to base) in the paging system according to the first
embodiment of the present invention. Fig. 7 is a diagram showing a
paging 1 sequence in the paging system according to the first
embodiment of the present invention. Fig. 8 is a diagram showing a
paging sequence from a combined core network. Fig. 9 is a diagram
showing a paging 1 sequence in 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



showi ng a pagi ng 2 sequence in the paging systemaccording to the first
enbodi nent of the present invention. Fig. 12 is a diagramshowi ng a paging
2' sequence (core to base) in a paging system accor di ng5tfebruars2@isihd

enbodi ment of the present invention. Fig. 13 is a diagram 8 5 February 2004
showi ng a pagi ng sequence froma conbined core network. Fig. 14 is a

O o iSRG Sl P bR e P B
comnect S PR b ISl TR S BT

the cont enpsalc o EAShAIAERFBEf EP6Eent MVRIRY,| Pit AR g0 System

according to a I men "~ present inven g. 17 is a
di agr am shqiayRdm Sikowitiy ebhpeetiops Andngda OBRE 29AtdHiIAGdrepase) in the
pagi ng system according to the third effbodi nent of the present invention.

Fig. 18 i dnelutleabiraancarbaveteerk, padiongetivedaoentrellers, tdred pagengtatipasem
according to-the third enbodi ment of the present invention. Fig. 19 is a

di agram drigwilfgisaa piagreg shawingether contendsafisnpaging 4' meseage (6org. 20 is

fhe th'r d oY ek PO 106 SYBIETcRECoiIRatpah INF GTpadiacat af tig am =
i agr am SHORSAGTIENTHG BiGeht s e et SBating te8sameai 84 ng to the
oo mo AR SedlinelEsftio LAXENI e cidne SystentatksiagIoRe L "9, »
TS o EPErSRlnt f (eSpCASASRh TigP 18 IR 12" e
i n a pagi rghowkieapagingd sgquenegefinwhehpaging 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



enbodi nent of the present invention. Fig. 25 is a diagramshow ng a paging
sequence froma conbined core network. Fig. 26 is a diagram show ng a
pagi ng 2' sequence in the paging system according to tth@bBﬁWYﬁm%hbodinent
of the present invention. Fig. 27 is a diagram show ng the operations of

t he pagi ng systens according to the third and the fourth enbodi nents of

the present _invention. FEig. 28 i,s a _di agram oW _n onnecti ons anong a
obi | e swtiatringmek gadihae et pnfroleh And Bafs Sa88Ns0r o norwor k. r adi o
network controllers, and base stations. Best Mde for Carrying Qut the
I nvention For nore detail ed description, the present invention wll be

descri bed %Wﬁfgﬁ.{%?[m%mwmgm drawi ngs. In the draw ngs to~_

be reference g description, parts that are equivalent to

those in ot her F§ranong sictaited eresaipition, te (dresent iMantion will be a pagi ng
system according to a first enbodi nent of the present invention, tw types

of nessagelestibted withaefegericets thgadcompanyinddeayirmgel bmtlieng 2 nessage
(core to base), are used as paging mnessages (core to base) of the RANAP
pr ot ocol . drayingsdnde refesencedringhedollowing desssiption, partsthajarecore to-
base), and Fig., 6 ,sho the confjguration of a pagin nessage (core to
base) | 1 ossuvalEnty0 thaseHB o awings e deslahated Byase) "snown i n Fi g
5, a "co- ' Lon.function presencel absence flag" is added to the
infornatié%ﬁﬂégghﬂ%ﬂ§'of t he pagi ng nessage shown in Fig. 1. The

o "2 ol 'BARPR BUERASRNIRIER D79 e prsteriet (e

co- or di natihentieActied typesiofanessage! Adnelyepagirgy 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. 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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The paging 2 nessage (core to base) shown in Fig. 6 is a new nessage that
Is conpletely different fromthe pagi ng nessage (core to base) shown in
Fig. 1. The-paging 2 message (core to base) does not hé&Februay 2¢for mat i on
el ement. A separated core network and a conbi ned core network w thout
co-ordination function use only the paging 1 nessage (core to base) (Fig.

5. A K with.cos ' ' ' h . '
néssagg"iioi‘it Mp-sesciisaly, B Baaiend assAged chie 850 e)dbie ThiBace)
Fig. : 4 . M . i

é o base) HaRsPwhE R ficd g BrERRG aolestion RER RS neer  on has. not
cen ¢ I i - | : wh

possi b?lsi #t?gwﬁéqﬁ Fi? paglléngtéeq((l?ﬁ f{%’%&?ﬁ%éh%tﬂﬁ{eérﬂ ﬁgn' , tﬁgr pag?ﬂgaZ ‘
message (gqissipifityefsrethelfiisd paingexisted Ohethel btherdtand, thie pagitigp2equent

pagi ng (an RRC connection has been established for the nobile station) is
reliably amessage (Eoreto bassdFig. @) mcessd vghén dine seconel aeawor k 400

W t hout co- ordination function will be described with reference to Fig. 7.
In the fisghsequentipagingt (aa RRGwonnesiton basrhsean establiphed fardh@esi gnat ed
by the sarregﬁqnggl S. iig. 7 ﬁhows t he operations of the core network 400,

t he radi oM@ atieahis ealiably A5$UMGE- t he nobile station 300, and messages

exchanged, T pi o IEARO rdBRs Ui Bbin SCo S hBRiORIADH thggh bo=nom ¢ @
control | el gfihtic fiibtfon Wi be 88sEAb8H W TeRitehdBID PRY. 7. In the
figure, parts that are equivalent to those in Fig. 2 are designated by the
samesymbols.

Fig. 7 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



presence/ 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 controller 200 checks the co-ordination functi of Fepruase2@ absence
flag'in the nmessage (step 22 in Fig. 7). | nasmuch as the co-ordination
function presence/ absence flag is "CFF," a next comon IDis searched for

Fhat S TR Rrtcch i transinilikd tonihe RSBl G0 acences sbaenae of an
RRC

the table i nar Aty 8 IBAONESEractiiy fash bl DB Pl oistation ™ '
(boon - 13 18ofBn Wil e geedtien yitIaRhoc T Plos 8 8 13, tFee 3?%@??1299
nobi | e st ayhére %QIORR@ébnr@edﬁ@@l' Ras PR GRSSH BStABIRAY ﬁﬁraed@%tmanbnw th

co-ordination function wll be described with reference to Figs. 8 to 11.
First, a cnebilewtationathdiR€, acrase bf the fisst pagingemessaige) Wil e for a

destination nmbile station, that is, a case of the first pagi ng nessage,
will be deiescriked withrefereneede FigsFBaNd 8. and 9. Fig. 8 shows an exanpl e

in which acircuit switched call to.a nopile. station 34 that is not busy
in a comuni cafii@ndi Or%%@lm%mmﬁm V@'GR@GVP”&@W'E‘F@ éﬁﬂl toia recei ved

2 cirouit BoPIbcaaii FF Biatis oy M B o dnERERY 18 NG et her o
not. the” daniighabl Gf IPLIENBLALAIPR rdcRipT bt b ISRIEYEA ] BBftércag packet

servi ce function uni Servi ce untt

recei ves dngRitled #BatcorehseRidkeB00 [tRig. 9)t Becif@bit servitatfiABtidA ursit Bet busy
i n a communi cation” fromthe packet
transmits a query 42 as to "whether or not the destmatlon mabile 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



service function unit 31 and recogni zes the first- paging. The circuit
service function unit 32 prepares a paging 1 nessage (core to base), sets
the co-ordination function presence/ absence flag "ON' Sdebndirg20@ t hat a
search has al ready been perforned, and transmts the paging 1 nessage
(core to base) 44 (Fig. 5 to a radio network controller 33 by

ot ol arbet ik SPaERd ThSheblh GRS
2011005 . o A RS TRB ERI S7 ©

checks th di nation function presence/ absence’ flag in
t he nessaggwpstecmyfEgsnéﬁ§949) | nasmuch as the co-ordination function

presence/ absenpgesitl adcage wWHdre émﬁmmﬁeaioﬁﬁas@rémweéme common | D
i s skipped, and a pagi ng 1 nessage (PCCH) of the RRC " protocol is

transm tt esstablishedrfobal @estimtlmnnmle/statmrpaglll be descnilpéd WtlD February
2004 channel . Referring back to Fig. 8, the paging 1 nmessage (PCCH) 45 (12
in Fig. 7)reiﬁersenm‘to Figmsth anddit.rom t he radi o network controller 33 to
the nobile sta 4. Next, a cas v\/ner onn s al ready

been establis éﬁl ?érsrﬁ)\’ﬂféﬂ"l h'@ﬁﬁ gied W'Fq%ﬁgéﬂgerq bed with

it chod BPPTeStatoRRY s ki %’n'f!sg R%ﬁ{g‘ HE el ', Vi co”'
comuni cat gy YRRgh\e il Shiftid edil'e O fdhadedaltla fqhife ! ecei ved at

a nobile ng center |nc he core networ (Fig. 11), a
circuit sKgitelkingl cesier B0 IHBlldEd it 88 TBrehetwBIRIS0B ZFRp 110, avdirtdier or -

ot the service function 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
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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 npbile station 54 is bédebriarn2004
comuni 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

baging 2 ek idefiified ¥6r s hiab e SRRy SDEOvad elaEERMeE 1t fo1 1 o

53 inac ' yented manner with reference to the SCCP connection
t hat has gﬁr@l@g‘%%gﬂestabl I shed for a packet call between the nobile

swi t chi ng CentRéféﬁir@ﬁabREtorlaiglqm%hwdgiﬁ%fﬂ hdssage BRCCHY 651 Bipws t he
operation of the radi'0o network controll'er that has' Teceived the paging 2
nessage ( &¢ge9}) habds=sn (ransieitierd frog tive Fadio neétwarocontrolier 63dtot the pagi ng
2 message (core to base) 16 (Fig. 6) fromthe core network 500, the radio

net wor k conebie stationéd. | Adesppnse 6 &ramndhednebiei $atiosr54 meaybe | e
" adi o net fBIENSARITIRN VENCANG Beiep Ganietians oy & Aeke! EAb MRS et vor k
cont v oL e 2R801E YiRia R B0 AnTiB28E Pt ol G B oce!
e AR SEUR SRR BHISH FE0geRtE8 fof b foul dyidheagino
net wor k cegflisdtWiierPthé mobite stitiHiRg TYetitePB0%nd Ahé ¢adinpetwork rom t he
nobi l e station 54 nay be returned efther using the SCCP connection 67 for
a packet cehtrafler®®:n the nobile switching center 50 and the radi o network
controller 53 or by a new SCCP connection establishing request 68 for a
circuit sw tchAs déscribed above, two types of paging message (core fo base)
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
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call between the nobile switching center 50 and the radi o network
controller 53. As described above, two types of pagi ng nessage (core to
base) wth respect to the co-ordination function of cobdabatanpll® are
newy provided so that nmeans are provided for transnitting information
recogni zed by a core network to a radio network controller, allow ng the

512 AT e BB AR ot o™
ARSI AR AP Sl R L1
vent] on Thih, 46 ofESEUARARIMEN NETFGRLES iy @ e
the seconghatbiE ARsBilcoStdtith F’4Q% @s@l iea i}%ﬂﬁml.(rﬁ@éﬁoh@ﬁ%gﬁi pfckeposed

to the nessage shown in Fig. 6, message is transmtte

connect i ordervceSiigittmmunitéohaed: repogrizes thatithedmabitenstatidro7detasn

el ements. Fig. 13 shows an exanple in which a circuit switched call to a
nobi | e st &lready gstablished BosRRG conpestion. stheiaiecwbeeanvice functions

recei ved. V\hE? acircuit sw.tc ved at_.a nobj

d.call .81 is_recei e
o L ehrny W7 2’s6ts 4 fonnebtion indicatingAnseCE sonnarion dhat BES unct i on

gest nat) G ASHHIdn 64 LR BNl e bl ARG R or o
teply 83 119 enda radFRenhOfic EoRIBIEL T M £ DadifG 7, MekBage (Bafets! Voo 2
comuni cathaEe) (fFfi?.fm zm,%rW@Qﬂ%smneﬁMéqmgingcz'irﬁéssa'gé (Ebréng BRRNBY zes

that the nobil'e station 74
(Fig. 12) in a connectionless manner.

Fig. 14 shows the operation of the radio network controller that
has received the paging 2' message (core to base) 84. Referring to Fig.
14, upon receiving the paging 2' message (core to base) 17 (Fig. 12)
from the core network 500, the radio network controller 200 identifies
the RRC connection for the mobile station 300 from the connection ID in

- the message (step 24 in Fig. 14), and transmits a paging 2 message
(DCCH) 13 of the RRC protocol to the mobile station 300 via a

- dedicated control channel DCCH. Referring back to Fig. 13, the paging |
-2 message {DCCH) 85 (13 in Fig. 14) has been transmitted from the
radio 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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al ready established an RRC connection. The circuit service function wunit
72 sets a connection ID indicating an SCCP connection that has _been
established for a packet call between the nobile sw tchPdFbeERY P04 70 and a
radio network controller 73 in a paging 2' nessage (core to base)

(Fig."12), and transmts the paging 2' nessage (core to base) 84 (Fig. 12) .

et %?;”2@%&&%&?ZOEMasFé\&eéb‘e%Bf%@t%%ém%@n?@aéhﬁﬁe&@e%%‘ﬁtﬁ@ @ base)

84. Refereg,l i L\ |

pase) 17 {15068 &porc heRIR ARF Biat e HEafots 2B00rE BHRSH R e Fon 1 er
200 i dent bfaicﬁsfoHée%fd?Q rfé%wmtct@mragérétsgmh'tw% statel BY éﬂ@lé;{iﬁgﬂhe o
connection IDiTn the nessage (step 24 in Fig. 14), anl tranSmts~a pagi ng

2 nessagethigXyetiem IhefamioRinfRE proeesses fbe seaechiny for theatorpmeIDvi a a
dedi cated control channel DCCH. Referring back to Fig. 13, the paging .2.

nmessage ( DEthg rBebila Ztatomid0 istjediaced érthe pagingtpredetivoenat lemach afii o
network control|ler 73 to the nobile station 74. As descri bed above, also in
this enbolhesadio nabverpeantiolipsy 209, asedesgubed@lov® base) are provi ded

so that informati,on recognized by, a cpre network is transmtted to a radio
networ k cont r of PERCRATEW GETRG tor e BOHes WHRNCR PRGN SPaHESHRFTVGR ne

whet h . ¥

"t or mat 8 FBePHR s ibadSE a0, ot s BB ed M BeldiS s
common | DradioPneRibikicoRti8EA200 ahd'thE ratib RRopRIdorRfier 2d £1thes
reduced. As shown in Fig. , It 1s assuned that a plurality of radio

net wor k 1mébilebwitthing @@htepabCoirbpsmitdfagitil messages (crenecbase) 0 a

nobile switching center 450 included in a core network and that base

st ati ons twtharadionatreoddcontroller 200 and the radio network controlier 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
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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each of the radio network controllers 200. In this state, by enpl oying
this system the anmobunt of processes for searching for the cormon ID of
the nobile station 300 is reduced in the pagi ng procedubdehtuarp2dlof the
radi © network controllers 200, as described above. Furthernore, referring
to the figure, when a paging request arrives at the nobile sw tching
center 450, if the paging area spans across the radio network _controller

200 and t feearshBoteedpirRddiag 't isi added da therisformation elgineoks & teent er 450

200 and ¢ R 98&@?‘6‘%%?9%@%%@ Ger- 2 seRpcastTRot s CERD S ape " ¢
: . | ovi

Phi's: syst B ol AadB e EntPol PRt BBt bR petiellti 17 e

as residi agy ﬁti%:.trE ufu%géi fb 8ehLYH lﬁvhé}ﬁ%?b‘?'rlcﬁrar?%%c%ﬁé&fqﬂ?orpég' ng

nessage (core to base) Is transmtted to the radio network controller 201.

That is, pichitaTsEticH hels bécHxtablisihéd iatdhaaaghonetworiecbatrioliee) to the
radio network controller 201 is prevented. Accordingly, only the radio

net wor k cont r oTherpagisgd2 inessagei(tbre te base)atiovwmin Fig.etifis et o search
for the coomon ID, and the other radio network controllers are not
requi red samsaeessagess hasopeshwwadn Rer 6 agdiis anememessage il of

congestion. In q q [ system agcording to a third enPo i ment , of the
present _ [S198AMA 6%-, yclifetsnicont e pag MeRsAIS (Coigy %§a§89 FEOWYE (core
(core to bRbe) "I Hadioizn kst foord 16 Date L Hofs RADRB AN gur ac on of

t he paginﬂﬁ&hﬂ%ﬁﬁﬁﬁ@ﬁﬂﬁéﬁfe to base), and Fig. 17 shows the configuration
of the pagling message (core to base), respectively. In the paging 1'

nmessage (core Agepfititedtom network-arida corh®ined core network without
co-ordination function use only the paging 1' message (core to base)
(Fig. 16). A combined core network with co-ordination function uses
either both the paging 1' message (core to base) (Fig. 16) and the
paging 2 message (core to base) (Fig. 17) or only the paging 1'
message (core to base) (Fig. 16).

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

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

- samesymbols.
Fig. 18 shows the operations of a core network 400, a radio

network controlier 200, a mobile station 300, and messages exchanged.
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5 February 2004 "search-not-required flag" is added to the information.

el enents of the paging nessage shown in Fig. 1. The search-not-required
flag is a flag for notifying a radio network control | e Heboarn2@dk e
network. of whether or not it is required to search whether or not an RRC
connection for a nobile station has been established at the radi o network

sane message ad NEhEoRDenBR 380 Wiohy b aRRRANaN el Behoriae 5%
comp et ggéaéririgﬁée’f ‘?ﬂbs&é@?‘c(g'i‘)?e%%%%g B9, (6P[F O rAaRMefrar 10 Fig.

nessage s not ave any information

el erent. AGRRAIGH 2004 ePeORhBENsNRAS arriel TadhRolime)dhecsdarohihon!

co-ordination function use only the paging 1' nessage (core to base) (Fig.

16) . A corequiredfiag in¢heqagingt meseager(a:brertoﬁmsﬁ)lwlﬂwtoéOcFFEaP bot h
the paging 1' nmessage (core to base) (Fig. 16) and the gl ng 2 message

Oyt g g mﬁ?ﬁ:"? oase) F .
22{ alblsi Sﬁggef%o?&tﬁwpﬁléoqnﬁmﬂyeﬁ sﬁggksgb@ Ed?@fo@qwgeﬁﬁﬁgue e

cosei bi &1 TyessagrdEteR 22 nFidy | 8 idshEichia he REARR Rl o
pagi ng ( LRIl QPG ricktboriflon s SeatBilq b PP aREcied foteB BERAL SN

reliably g5 UFre? The %hbséqw'w@@qmre?ﬁ@@ Sienifdroas ﬁthetheetmrk wi t hout
co- ordination function wll be described with reference to Fig. 18. In the

fS ; gryrg; )embgidrwemmnairsymm vlsri this ctase thegresefice/al2senee déargRR@d by t he
connection is determined based on the table shown in Fig. 3, that is, the
table indicative of associations between common 1Ds and RRC
connections, and a paging 1 message (PCCH) 12 or a paging 2
message (DCCH) 13 of the RRC protocol is transmitted to the mobile
station 300.

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

Fig. 19 shows an example in which a circuit switched call to a
mobile station 34 that is not busy in a communication is received.

When a circuit switched call is received at a mobile switching center 30
included in a core network 400 (Fig. 18), a circuit service function unit
32 transmits a query 42 as to "whether or not the destination mobile
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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Fig. 18 shows the operations of a core network 400, a radio network
controller 200, a nobile station 300, and nessages exchanged. 17 5 February
2004 .The core network 400 without co-ordination functioﬁfg$5ﬁ§ﬁ?9%4a

paging 1' nessage (core to base) 14" (Fig. 16) to the radi o network
controller 200 in a connectionless manner. At this time, the search-not-

non 1 Ii?eif i ng s EfeHfteHic ARRIREFINS 2 ProdarBS % bating i riFhende not wor
22 i F o O . A R e R O O e et
common | D ihaiceterthbedaistiaranhadiankady (séem petdrmed nd 13t "dRREbsequent

sequence is simlar as that in the conventional system In this case, the

pr esence/ aipyanectian has fAbeenrestablisimed for#he mobite staticad 34h, ahd tabl e
shown in Fig. 3, that is, the table indicative of associations between

conmon | Ddransitechecpaging ﬂbi;nﬁss@g@ cqredorkpsened'sthig. { Qmﬁhazadtr? a
obi |j ? TR e é?let?ypaénﬁac ol SEoR, f}rié;%@%vhg D81k w th .
) i . . . ; ; Fi gs .
Firet a cidratighCBL o adfvacontrifie it i FE G0 Eq Rerdling: 7 °
destinati gﬂesgggbl (eco?{aalbi%e)tﬁ@. is, a case of the first pagi ng nessage,
escriedwth refer

will be r ence to Figs. 19 and 20. Fig. 19 shows an
exanpl e in whi Referfihgapi Figs B0k ¢ph r@&éivﬁ'%me pRBINg 1Shiddsiged(cdreat i s

not busy in a comruni Cation is received. en a Circuit switched call is
recei ved 4o kasebibe(Fgi 16)iframdheteorelfetworkl H50@dtheradioavetwarkwor k 400
(Fig. 18) ’coant%IrkgrUiZ(t)OScer{evcikcsethfeucgltuieogf tl#g éearch—nof—required 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

19



32 transmts a query 42 as to "whether or not the destination nobile
station is busy in a conmunication"” to a packet service function-unit 31.
Then, the circuit service function unit 32 receives a r&fieprumsy 2004 he
effect that "the nobile station 34 is not busy in a comunication” from
the packet service function unit 31 and recognizes the first paging. 18 5
February 2004 The circuit service function unit 32 prepares a paa*n
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|
network controller 200 checks qheeva.ue of the search-not-required flag in

the nessagstablishpd2 RRCFRegnnédiion. Mdmoirbuit servicedaactibnnunit S2qui r ed
flag is "ON," the processing of searching for the connmon ID is skipped,

o' o mprs e e amil o el L o
%Lrgomt Pﬁepﬁf&m@gl r’@@%ﬁ@ﬁeg -0 5%4 ﬁﬂgr a%é@)a H’é%?‘\" f‘r aRsrri ittedi f

t he nessagégf?tge@?"vi@ i %ﬁﬁ%hﬁ%@ﬁﬁﬁt&sﬁ%@%@? i PRt T e oo age
I(’gglrg f’lgt wor K cont r gﬁ} % H.cf!esf éﬁaﬁg%m%adf a@%ﬁ%@f@é?hag\lﬂot the
been est ab;be&\@I{’étﬁbéIPli)et\kiéeﬁl?tlf\'l=3I rhobilatdwitcRiPg center 50 and 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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(connectionl ess). Thus, a search for the cormon IDis not required. Next, a
case where an RRC connection has already been established for a
destination nobile station will be described with referdifb@ap2@ifys. 21
and 22. Fig. 21 shows an exanple in which a circuit switched call to a
nobil e station 54 that is busy in a packet service conmunication is

recei ved. V%en@E c$écuit switched call 61 is received at a nobile
swi t chi ng GIWI@¥ersd3i ncl uded in a core network 500 (Fig. 22), a circuit 19

?mﬁif’hzf‘:}r ot iIdS, idaeiMiessafie fonrIveeL gl 3ie cdr sfWak ot ni cat i on-
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ani ¢ 5o eRgEed rissdds (baRs W bReRHF R S8 el WOl Eofifiolienc, PO -
busy in am@qafégﬁg{éé)ﬂ@gmH@@Q%ﬂﬂ@@ndwastwem&ésﬁﬁ@a fenthiet has

al ready established an connection. The circuit service function unit

52 preparggbilenstation a)mr(é@@mectﬁmmidrﬁeb?%dsl?iagseér% faret ransnits the
pagi ng 2 nessage (core to base) 64 (Fig. 17) to a radio network controller

53 in a caomamonitDdsirottreduined eF usiheimariegire this asegrchesidmg edthect i on
that has already been already established for a packet call between the

mobi | e swiSeAiChghetrequired flagdistmet reguited gEN@6rk controller 53. Fig. 22
controll er that has ceived the

baging 2 mevsads fesptbed Ak, bt bk ef PRGOS metsads (cORSIS BESRI Vi ng
b Po"yfh TESEBLE K4 1 o bRIRERS SRehBhLT b AGBBMS R EME! 1
Che S himsed o FBEns T ssMited for SRS TR Dioey
recognized by a core networks 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 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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controller 200 (step 23 in Fig. 22). Then, the radio network controller
200 transmts a paging 2 nessage (DCCH) 13 of the RRC protocol that has
been identified to the nobile station 300 via a dedi cat &Febosary 8004 channel
DCCH. Referring back to Fig. 21, the paging 2 nessage (DCCH) 65 (13 in
Fig. 22) has been transmtted fromthe radio network controller 53 to the
mobil e station 54. A response 66 fromthe nobile statjon 54
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the nobi leastghpshed a?pRF(G%?ﬁiédtm oAt tHisaihe, Theisircaitssenvide functiore

common ID1s not required. Furthernore, in this case, checki ng of the

sear ch- notuniie§Qi getd theaearehrodt-r aguredadiagn inhitve pagirrgsécmemwaenmre t wo
types of paging ness \lv_gg (core to base W|th respect to the co-ordination
function 4o ase) H&'t( &sZQIGJldwéQIMO dvi ded so that neans are provi ded
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common | Diha rﬁegéagag(sté’;s 9221159 200§, NhdsHiLiehnSS 1R eapeh it iRquired

reduced. .
flag is "OFF." a next common ID is searched and checked (step 21 in

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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Next, another enbodi'nent of a case where an RRC connection has already
been established for a destination nobile station will be described with
reference to Figs. 20 and 23. As opposed to the exanpl & Fébpary BeeH above
even if the core network has. co-ordination function and if an RRC
connection has already been establi shed for a destination nobile station,
t he paging 2 nessage (core to_base)

d
~ sear ch- notradisyneiwark cagtroliet R@Op@@tasmimes th@éalag%ﬁgi@iggﬁﬁs lgaj'és (Fig. 16)
i et t di | |

Comon | Dbseryestshirt kil SUGR 90 SR PubtedGRe B 81 15 o

nobi | e station 54 that is busy in a packet service communication is
recei ved. MG EY7cuit switched call 61 is received at a nobile

sui L ohing. cent RioxtOa raGHATSHUIMEHAT 1HE! skt Muertion Wiibe servi ce

function unit ansm uer a et her or not the 21 5

February %r%ﬂ%ﬂtﬂﬁéréﬁﬁé k& Fd&t 29npiZ6. busy in a comunication” to a
packet service function unit 51. Then, the circuit service function unit

52 receives aFlgénlé/sﬁawgthéleoaﬂgacatlmrhmf d' pagingoRi message @oré4oi s busy
I n a communi cation" and reco%n zes that the mobile station 54 has already
est abl i shdtis®) sRROrdinghte thefourth embeodiment of tlae cﬁagmth B@SH39E f unct i on
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simlar agddid té thé formation elements.
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 to
base) (Fig. 24), and transmits the paging 2' message (core to base) 84
(Fig. 24) to the radio network controller 73 in a connectionless manner.
Fig. 26 shows the operation of the radio network controller that
has received the paging 2' message (core to base) 84. Referring to Fig.
26, upon receiving the paging 2" message (core to base) 17 (Fig. 24)
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conventional system In this case, whether the presence/absence of an RRC
connection is determ ned based on the table shown in Fi , that is, the
tabl e indicative of associations between conmon I N and %If@ A8 i ons,
and a paging 1 nessage (PCCH) 12 or a paging 2 nessage (DCCH) 13 of the
RRC protocol is transmtted to the rmblle statlon 300. In this case,
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in Fig. en transmt rom net wor K 3to

the mobi lg e%@gsgggggeﬁz@ﬁpmgﬁez 6ahmﬂ§m:@§ga§|ﬁ@g%h@bé§ S Uit

ret ur ned y a new connect 1'on €Stablishing re
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network controller 53. That is, if the search-not-required flag in the

pagi ng 1' Referdog backte Fig. Bﬁs&)e paging 2enessageRB)CCEeBS i(13tind-igessage

recei ved fromthe core network 500 is a _paging 1 nessage écore to base)

(Fi g. 16) Gmaaiveswgnﬁmlgtedo‘mmm bam@tm@iworkmntmlleéﬂ b thiet er i nes
t hat an ﬁ gé} ? has been established for the nobile station 300
and t hus éHQP al conmmpn I D. Next, a fourth enbodi nent of the
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descri bed 260 determingsstimtran RRCxoriectidrehas been established for the

mobile station 300 similarly to the case of paging 2. Thus, a search for
the common ID is not required either in this case. Furthermore,
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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nmessage is transmtted by connectionless SCCP and a connection IDis added
to the information elenents. Fig. 25 shows an exanple in which acircuit
switched call to a nobile station 74 that is busy in aSfsbhery 8dvi ce
communi cation is received. Wen a circuit switched call 81 is received at

a nobile swtching center 70 included in a core network, a circuit service

function wunit 72 transmts a query 82 as to "whether or not the
dest i nat i @@mewn P istwtirequiredousy in a conmuni cation" to a packet service

function unit 71.. Then, the cirgujt service function it 72 receives a
reply 83 to thln the case ohRAgING:S. s deteuningd atan sgonnegtion
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nessage (core to ase) (Fig. 24), rahsmts thé paging 2 nessage

(core to lhpmging® it iFdeterddinedothidteanr RRO cwingotiorchasrisedre established
connectionl ess manner. Fig. 26 shows the operation of the radi o network

cont r ol | effot the mohie séation and thuspagiearch fortha gt D i9 nekse) 84.
Referring to Fig. 26, upon receiving the paging 2' nessage (core to base)
17 (Fig. J8fUir€d February 2004 fromthe core network 500, the radio
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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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nobile station 74. That is, if the nessage received fromthe core network
500 is a- paging 2' nessage (core to base) (Fig. 24), the radio network
controller 200 deternmines that an RRC connection has bédebesrnBiished for
the nobile station 300 simlarly to the case of paging 2. Thus, a search
for the common IDis not required either in this case. Furthernore,
checki ng of the search-no%-re uired flag is not required either in this
.case. As 3NUEQqEIrenes O CANYSSHRN: his enbodi ment, two types of paging
nmessage (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 IDis required
based on the information. Accordingly, the anount of processes for
searching for a coomon ID in a paging procedure at the radi o network
controller is reduced. The operations described above are sunmarized .in
Fig. 27. Fig. 27 is a diagramshow ng the operations of the paging systens
according to the third and the fourth enbodi nents. Referring to the
figure, a search for the coomon 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 determ ned that an RRC connection has not been
established for the nobile station and thus a search for the 24 5 February
2004 common IDis not required. In 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
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common IDis not required either in this case. Furthernore, in the case of
paging 2', simlarly to the case of paging 2, it is determned that an RRC
connection has been established for the nobile stationSdetruanyg0t4 search
for the common IDis not required. It is assunmed that, as shown in Fig.

28, a plurality of radio network controllers 200, 201, ... is connected to .
a nobile switching center 450 included in a core netwrk, and base
stations 250 are connected to each ©LAIMS radio network controllers 200.
In this state, by enploying this system the anount of processes for
searching for the conmmon ID of the nobile station 300 in the paging

procedure at egch h | I . | ced,
descri bed abovg: %3%9#%5&@&*&85@%%@2@@“’@ é?@ﬁ‘ﬂ%@h@%ag. ngaS
request ardd | ' ' | [ ianea
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control | er(3@@%1intré§|?oﬁ§é'tb_€a wgir@b@»mﬁﬂﬁcppa!,rw,sm,t@r nFYfrumeespges
(core to base) to he radi o nétwork controllers 200 and 201, necessitating
sealrchi ng netnark40000a6000t h of the radio network controllers. However, by
enpl oying this system the connection with the nobile station 300 b
identified as mdwrgim@ Bag imdicatingovhether ar B@harms;qbéle wﬁlphmmcaafeall'gagi ﬁg
message (cqre .to base) is transmtted.to the radi o, net K troll 201.
That Is,  (QlaaidicalBeNYoTk fe@%?lé%ifuaﬁtj@ﬂ@fﬁ%g 836 @ Packel SS5Y1CE, ¢ ho
radi o netwark_caontr.oller. i eV . r.di ngl only the radi
net wor k c\c%)ﬂd(éll ‘F*E‘#U‘gﬁgﬁéPéﬁé&‘fﬂ%ﬂf‘? ﬁg‘fﬁﬁ'@ﬁ%ﬁ"ﬁ%ﬁ%qm rgd to sgalrgh
for the commnabgs'gi@]dr%d}s ARk Mt Fo ISH M5 ris%%ntrol | ers are not

or

required to per m usel ess processes, servin 0 25 5 February 2004
determination means (22) for determining whether or not said flag
- indicates that said co-ordinating function is present; and
paging processing means (12 and 13) for performing said paging
processing using one of a paging 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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avoi d occurrence of bongestion. 26 5 February 2004 CLAIMS 1. A radi o

network controller (200) in a paging systemthat perfor a pa
processing for simultaneously calling a nobile station éggﬂﬂéagb$gsponse

to a pagi ng command (14, 15, 16, or 17) froma core network (400 or- 500),
wherein a flag indicating whether or not a nobile swtching center of said

core net Wk Rt E%@Vgéﬁisg?d?éd@h@mbﬂéﬁbﬂﬂ' ﬂeP%ﬁ@é.rﬂSbHé%‘fati@Hd a
circuit service is added to said-paging commmand, and said radio

net wor k

control | eth&ORAN §DmARIMEMIGAL 9 hALSER] bag?nd Bfoé@é.éihg"rﬁ@é%s"‘het her or

not said flag indicates that said co-ordihating functioh is present; and °
pagi ng prmmﬁemtmemr(ebziomnld%b&)d fconnestioor ID (4 5and madonas saigcessing .
usi ng one of a paging control channel (PCCH) and a dedicated control
channel (pagingrpeessing usinghthe dedisatedrcantnolchameeMERGGH) (M 3or e
network and sajpd radio network controller if said flag is determ ped as

i ndi cating t heOpreEadigenstwar gorbolietaraerdigortarelaighe, wheteimaatsl net wor k
controller_accordin

compr i ses PAAGCaMharc 6 8fading HESea0s %ﬁ@%%@%ﬁ%q?ﬁééi‘s?%g”‘ii{‘é

. | ) : ' :
RePunt i an SaP S 8 AERE Aokl REREFLABLG LBA BUAE 9L 5
(Bocky 1 ¢ PRgNg SRR (97 PrAGRECIILdES B Sihecticif I8 Hefffinge. S0
net wor k ceohneldtion betweensdid eadiyr hetwerk coltrofler atidoa mebbilelstaonr ol | er

according to Claiml1l, 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 ' '
o S e A
di .Claim 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

Gsi gt he RRIFBREEORUN CoPRERIMASCbapeiiding o 118 coniRatioltsBigs ="
O Al s EBee haiR PSR AT s i "
oo Ly SSRGS MBI e gresen bt 4t erapamAg LAcien. >0
connection | D (1¥) ApHbing'system ascdrding to Claim 9,
| 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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et

pagi ng processing usi ng the dedicated control channel (DCCH) (13). 9. A
pagi ng systemthat perforns a pagi ng processing for sinmultaneou cal ling
a nobile station (300) froma radi o network controlIergg%%ﬂf“¥26¢%sponse
to a pagi ng command (14, 15, 16, or 17) froma core network (400 or 500),
wherein a flag indicating whether or not a nobile switching center 28 5

EZ?EE? r é_eﬁg%@%fraﬁﬁ A f&?ﬁ%rﬁﬁtcéﬂe‘% Sicsqrfg{‘egca?wiu?ﬁ_ﬁkg@ﬁ%ﬁ@w&%ﬁ%i Commnd. and
et or m ni RGNRERRD, S S sBid S8R 4ERRorK COTEICREha iR Sflorl g
funoti on {eaPisaRcy orifinlieslion 86 9656 S4RbAERISplocecdifh hidarr, perfor i g

sai d pagi ng- Processing using one nne PCCH) and a

dedi cat edjdf1¥ified tid aBRRCtiBRDY _sgﬂ:l)%ﬁh@&tieﬂ D @4Pane Perfonid aakp

bet ween said core network and said radio network controller if said flag
i s det er npagihgprovdssing ugingtherdedivated auntessli charmel(@@EH)(d3)uncti on.

10. A paging systemaccording to aim9, wherein said paging processing
means conpri se$d. Fepaging Bystem aecdrding to Gain Hagvinergin said pagingisi ng
cor e not WEPRERI1 %) TG NG AR AT 13 S0E BIMmEGhaoss: and means
(1) o  BehBclb ARt A S 3ol SERRb A b AeE Bhe BTN 1
o o AN SO e S5 hateael SabffhPeetitgthomersien
the RANAPiqutifRé®the connection by said connection ID (24) and performs said
paging processing using the dedicated 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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12. A paging systemaccording to Claim9, wherein said paging command (17)
further includes a connection ID for identifying a connection between said
radi o network controller and a nobile station that is Priekrasndd cation
so that said paging processing nmeans identifies the connection by said
connection ID (24) and perforns said paging processing using the dedicated
control channel (DCCH) (13). 13. A paging system according to Cl aim 10,
wher ei n sgracpsgiatsaidgackin actwosk sagtieliersising enes ot adagiRgregitilocol . 14.

e L 8RB s R ™
. ) i d di . | i ) h
Tl CnBAERRAh LA B OEAR L BRIE RGPS SR SLn | T T
Conmect o R NG e LR el REd o Rl s progececessi
accor di ng dfasAadlotdinatRy Rirlttk,d pagi ng command (17) further includes a

connection | [%ﬁyor identifying a connection between said radi o network

control | er and1®. nalpdgingtraetieod adecarding fonClaiopdifuni cation, so that said
pagi ng processing neans identifies the connection by said connection ID
(?4) and per f owhersin ¢aig pEghing grocessinggsiep eomprisededi cat ed contr ol

channel (DCCH) (13). 16. i ng systemaccording to Claim13, wherein
sai d paging c&nP@Ri( amﬁpgﬁgﬂ@?ng 881q,gaging p iNg s8] denti fyi ng

s oA SRBAnE LA I HIPK BRSO R gt ot "
oo, o SRR ANl 8 0B BABAE ool Conefpicey el o

a step (13) of 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.

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 mobiie 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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17. A paging nethod that perforns a pagi ng processing for simultaneously
calling a nobile station (300) froma radio network co H%%Iler é 0) in
response to a pagi ng command (14, 15, 16, or 17) from Fuary2 rk (400
or 500), wherein a flag indicating whether or not a nobile switching center
of said core network has the function of .co-ordinating a packet service

and a’ ci r cuperiosmsa said pagitteprocessing peinigthe dedicatedasshisel changehg

met hod conprises: . a determ nation step (22) of determning. at said radio -
net wor k coﬂbé@fﬂéﬁﬂhet her or not said flag indicates that said
co-ordinating function [s present; and a paging processing step (12 and

311 et S0 St Rfbsbetrabaltebid ey i roong
e e 19 e R oo 15 ebties d oo

Detveen ool e A ol ol oo L BB S b b
18, P20 T 1 BS6EAGN  LA e S PR SRR L
pagi ng cont proceseing dehRRESNEI cdMfecRBATS Sa1 EbANBSIBRINPEIFAG  core

net wor k and sai io network contro r 1°s connéectionless; step

(13) of perperiormg saiddpagirig processing usingsiHwdedishtedesbirorehaqner ol
-channel ( i f the connection status between said core network and said
radi o net 641} {53).er is connection oriented. 19. A pagi ng met hod

aecording to O M Abaging method ackording to Claim 21, wherein said paging

command (17) further inc_ludes 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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command i s a pagi ng nessage of the RANAP protocol. 20. A paging nethod
according to Caim17, wherein said paging command (17) further ‘i ncl udes a
connection ID for identifying a connection between sai & frekbiiasy Aé@4wor k
controller and a nobile station that is in a conmunication, so that the
step of perform ng said paging processing identifies the connection by

said con tion 1D (24) and erfor sai d pagi ng, pr,ocessi ng usi. t he

dedi cat e&e@ont peEs acc(ofﬁﬂ”lfo @[fr‘%)]z%?’fhgr 1 RGIOREV B "zS’E‘BBﬁ%i ng to

d ai m 18, ' j ' nely i ' ; : NAP

pr ot ocol %7 S%l %ﬁ%@n@orer%tgiﬁggn%%g%i %lg’ ltszégng g?’mﬂ%gtgﬁﬁmﬁergisﬁlﬁsﬁﬁ%glggggi ng
command (pt@)esfing tubimg dnecdiual esging contmalctliaonel | PCIH) amdemtdiedigatad cantralonnect i on

bet i d ' k troll d bi l.e stati that is i
cormunt crgh (06 CH Feb il L Ghersin 8 2 ot oo GBI RET of BPOCRS: ng
identifi eRthoiR HaoMHREGARA IT¥o-Adifats kbiQRrvide dndd) cirelfl sédide, &RPr uary 2004

performs said paging Processing using the dedicated -control channel
(DCCH) (13). 23. A paging method according to Claim19, wherein said paging

command (17) further ..ncl onnection 4D for ..dentifyi L~ ,connecti on
between sai i raR e AR BRerde G Pl ich R P foid EGlioB D AR R
comuni cahékilk, svzhingalenfehef SlidgorohetR@ilt 064¥ ndghsa tle ARGLOYOf §g-0CESSi Ng
identifies the connection by said connection ID (24) and per-fornms said
pagi ng processing using the dedicated control channel (DCCH) (13). 24. -A
pagi ng net hod according to Claim?21, wherein said paging conmmand (17)
further includes a connection ID for identifying a'
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connection between said radio network controller and a nobile station
-that is in a communication, so that the step of perform n% sai d ‘pagi ng
processing identifies the connection by said connection?f§ (%zg‘?ﬂj
perforns said pagi ng processing using the dedicated control channel (DCCH)
(13). 25. A paging systemthat perfornms a paging processing for

si mul taneously- cail ling a nobile station (300) froma radi o network
controller (200) inr'es'pons'e to a paging conmand (14', 15', 16, or 17).
froma core network' (4PO or 500), wherein said paging conmand (14' or 15')
includes a search-not- required f|ag |ndicating whether a search for said
comon ID i %" g%@dpacifﬁtﬁ?ﬁﬁc?é%ﬂﬁhﬁé‘wmg@rﬂcﬁebruary 2004 26. A paging
system according to Caim?25, wherein said radio network controller

conpri ses pafdi NgApageSyitea dteadng(td L 1ain2ds, wikreif Bdd d)io haewoResdmiolieng sai d
pagi ng processing using one of a paging control channel (PCCH) and a

dedi cat ed Cedthprides Tp@éiﬁ@ ceé%ﬁbeaﬂemﬂdilr}g2%(1"1/@?%}%&&%?[}%[5&&1 %%2%% ieng a

switching center of Sard core network has the fuhction 0- or

packet servj ol [ rvi.c ' [ agin rocessi ng
reans sear chetefiE Bl b5 alekle Sruodl BultEl Bei? af RRaRT g RERRE, o1
sai d core negtwor ot have the function of.co 32a 5 Febryary 2004
ordi nating ¥ f}m pding onavhether o PED‘?P"E%‘?W’E ng gentet f $8id fOT& y st em
according to Caim25, wherein said radio network controller conprises
pagi ng pr ocB¥¥PHohasdhmBmetion of gorordinating a packet sesvicpand aeinduitpesatad aphgi ng
processi ng using one of a paging control channel (PCCH) and a dedi cated

control cheherein salioRidingl ppreastimgmennsifrefdies said pagingdrovdehihg vEMbtonBidTahe
center of said core : ' :
paging control channel and the dedicated contro] channel depending on the connection
status between said core network and said radio network comtroller if the mobile
_ switching center of said core network has the finction of co-ordinating the packet service h
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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network has the function of co-ordinating a packet service and a circuit
service, and wherein said pagi ng processing neans perfg%ﬁg sai d _pagi ng
processi ng using one of the paging control channel and s ed
control channel depending on the connection status between said core
network and said -radio network controller if the nobile swtching center
of said core network has the function of co-ordinating the packet service
and the circuit service. 28. A paging systemaccording to Caim 25 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 a’
packet -seryvice an circuit service. 29. A paging systemaccording to
& ai m zé?eéf«xmwrﬁgéﬁqgﬂ%aatw]"mmre&ebmnewnaﬁ?é SRUGAER EORIRLETY doesr
coren

to "requiQda. I e ile switching center o sal k does not
have t helgﬁ'@ﬁ%?".eonégeforﬂgaee&i ek hage _ttlgxe factien oﬁcowr@ﬁnaﬂﬁ%tth@_ SRERY t

servi cegepli efA?H@pﬂ{ség ]Z¥a.{tem according to Caim27, whereih said search

not - r equi re(? ag | € éefww red" if the nobile swtching center of
sai d cor e;qet rk .does not haye the function of co-ordinating the packet
servi ce and t HéPRFPEBYFCR apcording toxglaim 2ZewherginsaRo@4arcBd. A pagi ng system

requi ?LS?"}‘? BB g ERALECRTH i icnle Sk dineienterate the
requi e Tobr P _ Wihdiingbenterials the
|1 Che Comneet on Srasuges NORMEE (REfIhEfon Bba-0Ffiethd Ind Backehet wor

control |99Wisemd¢hei(ﬂrcdi?§éwi§§- A pagi ng system according to C aim 26,
wherein sai d search- ) ) ' o
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not-required flag is set to "not required" if the nobile swtching center
of said core network has the function of co-ordinating,_ the packet service
and the circuit service and 'if the connection status bafReBrNs20M core
network and said radio network controller is connectionless. 33. A paging
system according to O aim27, wherein said search- not-required flag i s set
to "not requi red31|f An@grmystemm@ndmm Maint 29, vdfereis aaid seapele net wor k has

the functio f COs ?@,ﬁldﬁnat n% ig(;; packet serV| ce and the circuit service.
and if the CONHEAUEH Uagds seh m@@hrequmed oifdhenmiohilekswitchim dentsti of -

G o 31, “wsaidene qemBER S thebtin szormﬁﬁﬁﬁopcﬂ%é{'n%ﬁ@tmﬁé%g e
b5 L‘\gpigfﬁé*@'y Gl s RE a0 Bie p8Bhefions 3%%&3&%‘?@3&5&"3: e
e e
in said gagl n p?g]ces& ngyStngaccg@aH%ctﬁ%* ?éowhfar%a S?‘ﬂé@ameat es not
requi red. 3not-requiyeddiay is set tao:tt:@otdre"w@dqfath@rﬁ%bnlg*@ﬁgﬁn@aggﬂfeg%gf

not-required flag is set to "required” it the nobi e

sai d core n8loeRrenastwoek hasdheoﬁmnm‘tmpef)cdl.m@ﬁm@gng hRe t SSKge  and
the circuit ﬁg }/1| ce and if the connection status betWween'said core -

_networ k anfngdNg GIEeHI Sﬁé\{lﬁﬁraﬂd:tfriheoﬂ:mlémet:hon@‘lams between said dorkebr uary

ot - requi r cERYatk AlE ar%C % Bibfiob contraller eanneatiuniessng cent er of
said core net vvor§3 haSAtpq SY&J[GIIH%%C&EIH%%O %lg}nnf’} IVEPhgeretergan ?ecalic?l'}- service
not-required fiag is set to "not required" if the mobile switching center of
said core network has’ the function of co-ordinating the packet service

and the circuit service and if the connection status between said core
rietwork 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 pagmg processmg if sald
search-not-required flag indicates not required:

35. A paging system accordmg to Claim 32, wherem said paging
control channel (PCCH) is used in said paging processing if said
search- not—requnred flag indicates not reqwred
36. A paging system accqrdmg 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—requured ﬂag is set fo "requ:red" if the mobile sw1tchlng center of
said core network has the function of co- -ordinating the packet service
“and the circuit service and if the connection status between said core
-network and said radio network controller is connectionless.
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and the circuit service and if the connection status between said core
network and said radio network controller is connecti onl ?&%f 3929q§'apagi ng

system according to Cl aim 27, wherein said search- not - P 4354 g is set
to "required” if the nobile switching center of said core network has the
function of co-ordinating the packet service and the circuit service and

i f the connecti ogg st aj&u's .bet ween Saiééi core network and said radi o network
control l er | conn'e'c(} | SAE8 S¥etem GecoK ‘pa ggllfﬁ%t‘é’h?fﬁ@@é}fkﬁen@ht o Caima37,.
wher ei n on@(ﬁfreéjé“@ bﬁ@i'ﬁ@e&&ht reuicednifdhe mpbde)switching cenfietticfat ed
control ch I IS used in said paging processing if said '
sear ch- not ?S%E‘gtﬁqféd‘eﬁq%%%ﬁ&f%ctf%ch@dordmatmgpthg-i pachkatssemice cor di ng
to Claim3 B0 sai d..pagi ng coptrol, chapnel (PCCH) and said
o cat oy and'Hi SR Ul [f:’dﬂo'f the’setnerhon statusbehyesnaridsate i f sai d
sear ch- not nedgid | g r Leed . 42. A paqging system accordi ng
to Cdaim 3\;5],r vmg&gjhnd %ﬁ@aﬁmgmgmkélﬁ?ﬁo&mﬁ Ieg?’CCH) and said -
dedi cated contr ch | i s.used._i.n said paging prqcessing if said
search-not -r equig?'ed %frﬁl‘%bngi S&gﬁ%gcgg%}%tﬂi laim zhﬂheﬁ%%gﬁﬁ“@yst em accor.di ng
to O ai m 2notueeuied fiag & detits termlipad if the THABNE! sWilIFHY dnteset | n sai d

pagi ng processing if the connection status between sai ore network and

sai d radi oSalboabe neteork blasdhe furiioreof coromdinatihg dhe Phcketragiige Syst em
according to aim 27, wherein said pagi ng conmand ?17) further includes a
connect i on@Ng cirgidit serviceand dfdhecconnactienwiatusbetivearisnidaorer k

control | er napg A 1Y éé?idsrtaa ib Hetwork controlie iszc%%nection!ess.
| 40. A paging sy;tem acmc;ording to Claim 37, Wﬁeréin one of said
paging control channel (PCCH) and said dedicated control Channél
(DCCH) is used in said paging processing if said search-not-required
flag indicates required.
41. A paging systém according to Claim 38, wherein one of said

paging control channel (PCCH) and said dedicated control channel
(DCCH) is used in said paging processing if said search-not-required
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 systeng according to Claim 27, wherein said paging
command (17) further includes a connection 1D for 'i-dehtifying a
connection between said radio network controller and'a mobile station
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that is in a communication, so that said pagi ng processi ng. nmeans

identifies the connection by said connection ID (24) and perforns said
pagi ng, processing using said dedicated control channel 2 ('%@Gﬁ)’y 45. A
pagi ng net hod that perforns a paging processing for sinultaneously calling
a nobile station (300) froma radio network controller (200) in response

to a pagi natherfgind Eddmuhitatiorf sdt ak?Qa.g 45{@.9 s z,swgaﬁéoo or

500), wherein said pagi ng comrand (1
sear ch- not - idemdifiesdthid @anneaﬁonajy ggsdf@@hﬁﬁbg@ggga@) 4 g%gdi{ﬁﬁggw IDis

required or not required. 46. A paginhg net

wher ei n saifda ooaeddin usm didate (¢ e (B0

12, and 13) o?mg;eirjform ng;g in gg;lvd radﬁﬁgﬂﬁ%]et mgwggﬁ?‘rn?iyl er, Hg:{ ?)agl ng
processi ng usi nysne AU ¢ nne PCCH) and a dedi cat ed
control channel Efrf§bdgngndln ﬁ&@&ﬁﬂhg&?%agﬂ%gg OLESSINg{PE ching center of
said core r%mtﬂiﬁn%léﬂwﬂﬂlhngca I‘I‘dﬁbllﬁ station (308) fropn & rediGaietwarkvice and a

circuit seryv i ng processing step searches for said comon ID
(21) if thé’%ﬁﬁ‘i’)“ @b@cl% SRR arpaging eommandyddk tiedBnor 1ve t he

function of tin ac service and the circuit service. 47.
" A paging fﬁ%@h%gfoiggg‘?wcﬁ& @@Pﬁ%ﬁ@k wherei n said pagi ng net hod _
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 channel (DCCH)

dependi ng on wWhe#tkin daid brua 2004 center of said
2 F rﬁg@fﬂg% ﬁ]\% gr di ngilg‘ hgely R“@‘{Chs@t\f?%redr’fhlga

core network has the functro

circuit ser“&dléfémﬁéﬁwﬂmglsngclpfmcseﬁlsuoﬁgn@i Eplsﬁﬁqﬁzﬁﬁr& n§laﬂe§'u p‘{docesy ng using
one of the paging control channel and the dedicated control channel (12

and 13) depending on the
46. A paging method according to Claim 45, wherein said paging method

comprises a paging processing step (227, 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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connection status between said core network and said radi o network,
controller if the nobile switching center of said core network has the
function of co-ordinating the packet service and the cPf@brarsdets ce. 48.
A pagi ng nmet hod according to C aim45, wherein said search-not-required
flag is set to "required" if the nobile swtching center of said core
networ k does not have the function of co-ordinating the packet service and
the circuit seEvi ce. 49. A paging nethod according to Cl aim 46, wherein = .
sai d searcehtenof saidqore mdwbikalas the fRkioh B, b6k o2 b oge. aobi l e switching
center of said core network does not h;alt\c/bgca?ﬁgfn?ﬁgﬁc?ipg?lﬁ%fge’?fbc-ec?rngianati ng

t he packedrcsiesstivive sgidGa i j irce. 50. A pagi ng nethod according .
to Caim47, wherein gjalgﬂgggg‘gegé# Sottéﬁﬁjée{%%ﬁlrsesa%ﬂr%‘be%magug% OR&Ofthequi red" i f
t'he nobi l i 1 chi cent er. qf id core network -does not have the .
function p%gﬁlgoéo%ﬁrgp ﬁ%%gq%aleﬁggl@é@ds@ﬂvpb@md {{Pendi ¥30 deperskrigy b€ the 37 5
February 2004 51. A paging nethod according to C aim45, wherein said

sear ch-  fORLGCE4G; states bpbrpenssaib toreandtwotlk- ande galil reqty ﬂéﬁﬂﬁbﬁ@céH%leeﬁ HWet chi ng
center of said core network has the function of co-ordinating the packet
servi ce nghiletswdtchinpaehter 9€EaMH ¢6reaittwbd: 1 ti t.at us hetween said
core network and said radi o network d(]:ﬂo{rgta‘?o ef%ﬁ%?%fg%ﬁgergﬁaﬁﬂggéeﬁm . A
pagi ng ne¢lrivd aad ek §ikdigk ofild ai m 46, wherein said search- not-required flag
is set to "not required” 1f the nobile switching center of said core
network has the function of co-ordinating the packet service and the
circuit service and if the connection status between said core network and
said radio network ‘controller is. connectionless. 37a 5 February 2004 53. A
pagi ng net hod according to Claim47, wherein said search- not-required flag
is set to "not required" if the nobile swtching center of

48. A paging method according 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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said core network has the function of co-ordinating the packet service and

the circuit service and if the connection. status bet vvel%g:sei)ai d g&k‘e
network and said radio network controller is connection ruagy UK pagi ng

nmet hod according to Claim51, wherein said paging control-channel (PCCH)
is used in said paging processing if said search-not-required flag
i ndi cates not required. 55. A paging nethod according to Caim52, wherein

sai d paging corgy.ol qgg): i ) i yaqi. rocessing if .
said search- no,tns-ﬁe uj?;?g%m?lknécg%i n .%’gtﬁl_gé?%{“ﬁ?‘i}&.g? g‘n‘g%’.aﬁi&'pagi nd net.hod
accor di ng RQ-BGiiRed Hadisesel to Ytrampiod) if thamobile savitehingRSSiteri of used
in said pa 09, process| i f I§|a|d search-not-required flag indicates not
required. %7' gﬁr&@?%ﬂ%hﬁﬁd gdubelipneten-ardinativgy the pesket serdicear ch-
not - r equi réﬁ&ﬁgdl@g@% léﬁ "re irﬁd" i f tt{e nopi | e sw tching center of .
sai d core Té K % ?ﬁ@éﬁ]gﬁ SICUNESURhatatHg helweri ieaid @i ce  and
the circuideff@diK £8d 326d rhdid'RefRB ! 8@ E\?‘% E]gt Ween%?gi d core network
and said radi o network con%jr oﬁFer ﬂg bﬁﬁé@ i ﬁﬁ@ e 'Q@.‘e%'pagi ng et hod .
according to Cz3i m46, wherejn.said.search- not-required flag is set to
"required" if tsﬁe m%??%n%%eth@ﬁiaﬁa)r@@ﬁ?%ﬁw40653’ &< #8fRor k has the
function dfolerauirta fiaignis Sé‘tetoﬁmﬁt‘eqﬁlﬁ*e@"q}eth@ﬁ%@'l@ Sg\i'iftﬂﬂgb @%ﬁf@r(\tﬂ' and
an r adi

if the connection status between said core networ sal

cont rol | eSald cofereiwarii leas thedunstiongfrap-wedinedingrtivs piocket ecFvRien 47

wherei n sai d, search c{ot-requi red flag is set to "required" if the nobile
swi t chi ng HihilEe ciicuitsgryice aadhiéthe conrectionestatus thetwesn saidmdireat | ng

t he packe i.C nd,the.cirguit service and if the connection status
bet V\Een s_g@&ék@%qgﬁhfﬁg%[}e@@& CeRHP eﬁgﬁ- agenrestioniess.er is
38 - : o - )

connecti onl ess. -
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5 February 2004 60. ‘A paging nmethod according to Caim57, wherein, one, of
said Yaging control channel (PCCH) and said dedi cated control channel
(DCCH) is used in said paging processing if said search5debruaage®ded f1.qrj
i ndicates returned 61. A paging nmethod according to C aim58, wherein one
of said paging control channel (PC CH) and said dedicated control channel
(DCCH) i5 used in said paging processing if said search-not-required flag

“indicates requir¥d. GQpagingH@ﬂm@aﬁBdrHﬁ@t@@Qﬁfﬂﬁ%hEﬁiﬂagd ?aﬁ . }[Nhgrei ntonie
edi cated contro

of said seareh i control channel -(PC -and. sai.

Channﬁl gﬁ@% qﬁ'ﬁ‘%ﬁg F%??&t@%@br&%m@'bﬁé _%ggogﬂemﬁtbhingt%eréter of 4
sear ch-no ndi,cates yequjred. 63. A paging nethod accordin
to Claim 4??ﬁgm#e¢€ﬁﬁt@éﬁgha§g@ecg{%w€bﬂﬁ cotordinating thepacket servied i n sai g
pagi ng pr o%(?ﬁ]s' ot onnegti on status,.bet n said core network and
said radi o net%?kgggﬁ%hﬁlee@nﬁﬁ @%ﬁ@@ﬂﬁﬁhoﬁrﬁ\gﬁﬂ% etwgenssaldgcorg net hod
accordi ng SQ:P@ i/ ' i.ds pagi.n command (,17), furthér includes a
connect i onhié o'r( ralngje%?wt]ﬁcﬁg%wgghrﬁ?tfgwrb@mﬁé@&eﬁ%i 0 network -
controller and % nobile station' that is in a communication, so that said
pagi ng processi ‘b stéﬂ’agﬂjﬂé‘mﬂlﬁdmotdﬁl@wdﬁaimﬁl,amdwnsﬁw)agi@gnection | D

Channel (DaCH) (13068 R0 VBB P P e BoedhGH Siagi ng

syst em t haeptehi-oatweguires ftag imdieatss ned réquiralgrul t aneously calling a
nobil e station (300) in response to a pagi ng command (14', 15', 16 or 17)

f . t yor k : ] i ' d (14' and
157y ?nEFLgeL‘e Soear ‘é‘ﬂ‘?‘%@bggﬁﬁ? doooligh & C1ais2 PRI, Soarch for
comon | D ?“tfﬁéoﬁﬁﬁ P&?’g his usediinsaidyaging processing if said '

search'-not-r—eciuired flag ind i_cétés not required.

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. ) |

58. A paging method according to Claim 46, wherein said séérci:;: o
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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called by said radio network controller is required or not required and

: . . : : for .
said radio network controller includes judging nmeans (22
whet her the search for the common ID is required or not ° go%ﬂ tC_rll_e R
basis of contents of said search-not-required flag. 39 . Z~ ABSTRA

t  of
radi o network_ controller (200) that serves to reduce the ampun
processes f or®&eart FrEYe msh O&Q%Wfﬁmtoﬁlalmfﬁ pagieigonprofsddiur e when-

a calling a nobil-e stétlon
0500y " SeRiRg LB LU PR O il si dpHigatasborarolanariiel asearch for
hotwor k| (A orD I e iy ?3@‘*@%%?%1@?%?%5?%% 0I05FRE e r i nee

d on the status
whet her or fla®t I t the conmmon IDis required base
of the flag anndm?%ggtrgglél%? the nmessage (14' or 15') fromthe core network

‘ A ipaging nidieydo@UREmA B 1A 55, Whok EALAL Sekald  Lhe Tl ag is
(?ngg Prmﬁg%as'&??ear Ipagmg is "ON' an(?lf the mes?sage %a& is paging 1,

it is det eP%Q'H@d?Oﬂiré’! Chﬂnmpmﬂ)eamd ealdrdmilcated coatrol eh@mﬁ!l shed for the
nobi | e st. ear ch He conmmon I-D i s not required
in the rad o ne %@MF%W@”QEWSS ng |fsa| search-not-required

flag mdzcates required. : AR

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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ABSTRACT

A radio network controlier (200) that serves {o reduce the amount
of processes for searching for a common iD in a paging procedure
when performing a paging processing for simultaneously caliing a
mobile station (300). A search-not-required flag indicating whether or
not a search for the common ID is required is added to a message (14"
or 15") from a core network (400 or 500). The radio network controlier
(200) determines whether or not a search for the common ID is required -
based on the status of the flag and the type of the message (14’ or 15")
from the core network (400 or 500). A search for the common ID (21) is
required if the flag is "OFF," whereas if the flag is "ON" and if the
message (15") is paging 1, it is determined that an RRC connection has
not been established for the mobile station {300) and thus a search for

the common 1D is not required in the radio network controller (200).
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