DESCRIPTION Title of Invention BASE STATION DEVICE, GATEWAY DEVICE, CALL
CONNECTING METHOD, AND WIRELESS COMMUNICATION SYSTEM 5 Technical Field [0001]The
present invention relates to a base station apparatus, gateway apparatus, call connection
establishment - method and wireless communication system, for controlling call connection
establishment. 10 Background Art [0002]A macro cell base station apparatus for wireless
communication (macro base station) havind’dfafcfe ielilfddius is provided mainly outdoors, and, in

addition to gjis 3rd
station app H&Eﬁs(’(fe

eneration 15Partnership Project (3GPP) is studying to provide a femto cell base
10" B4 station) having a cell radius of approximately several tens of meters in a

household. gifice, 343" SoARAIYY; Yol 88 Geaiant [0003IEG. Lafiowp asysiem

configuration in the event a femto

ase on is provided in"a Asshown inFIG. 1, ina

household, i is ikehishatimadeitionte g deinbhase stetion, AnJR telephane, an IP-TV, and

furthermore a plurality of personal computers and suchlike devices, share one xDSL, FTTH or suchlike

Internet-connecting

Technical Field

[0001]

The present invention relates to a base station apparatus,

galeway apparatus, call connection establishment method and wireless

communication system, for controlling call connection establishment.

10

Background Art

[0002]

A macro cell base station apparatus for wireless

communication (macro base station) having a large cell radius is

provided mainly outdoors, and, in addition to this, 3rd Generation

L5 Partnership Project (3GPP) is studying to provide a femto cell base

station apparatus (femto base station) having a cell radius of

approximately several tens of meters in a household, office, and an

indoor facility such as a restaurant.

[0003]

FIG.1 shows a system configuration in the event a femto base

20 station is provided in a household. As shown in FIG.1, in a household,

it is hikely that, in addition to a femto base station, an [P telephone, an

IP-TV, and furthermore a plurality of personal computers and suchlike

devices, share one xDSL, FTTH or suchlike Internet-connecting

network via fixed-fine system. The femto base station is connected

25  with a core network via a concentrator (GW).

[0004]

example,

Lately, to provide a solution for increasing traffic of, for

data communication, many mobile operators are forced to
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network via fixed-line system.The femto base station is connected 25with a core network via a
concentrator (GW). [0004]Lately, to provide a solution for increasing traffic of, for example, data
communication, many mobile operators are forced to improve equipment and facilities.Consequently,
by introducing a femto base station, it is possible to keep the cost lower than providing additional base
stations outdoors and off-load indoor-originated communication traffic directly to the Internet.By this
means, it is' BEXPEEetUS RAB6ES ol B1E CotesnethtR§A BisbbYe REtWBHOSEERE Also, in future, a
communica}iion deyice in a user's, premise ag%a%g%bile terminal are expected to be ahle to

a

communicat Bife i Sadh GiHbr ik Pkt EAto Al Gt St ARt SR disE PeFator's core
network, angiowide various piRtaclve satdes i ugh AJIRGRINGXY, fhe steps of call
. h & 5 , i

connection establishment in an IMT-2000 packet system, disclosed in non-patent literature 1 for

example, wilhbe.deserhed 1$ing G2 Refpring io-AlG-2 & VE, @fgﬁ%g%egﬁ@%seﬁi&b'ished with a

Radio Network Controller (RNC) through Radio Resource Control (RRC) call connection establishment

15procedurex(Sk ), equasiscalstadt of serdee i-an SGSN, Asing @ sefvicesaaueshawhich is a
GPRS Mobility Management (GMM) protocol signal (ST 12).A service request message includes
information4d sequestdsignaling oennection {cotnectionfor sigaaling) betiveemthe UE and the SGSN

(service type: signaling).
mobile terminal are expected to be able to communicate directly each
other, via a femto base station, without traversing mobile operator’s
corc network, and provide various interactive services to the user.

10 {0005} Next, the steps of call connection establishment in an
IMT-2000 packet system, disclosed in non-patent literature 1 for
cxample, will be described using FIG.2.  Referring to FIG.2, a UE,
after a connection established with a Radio Network Controller (RNC)
through Radio Resource Control {RRC) call connection establishment

15 procedure (8T 11), requests a start of service to an SGSN, using a
service request, which is a GPRS Mobility Management {GMM)
protocol signal (ST 12). A service request message includes
information to request a signaling connection (connection for signaling)
between the UE and the SGSN (service type: signaling).

20 [0006] The SGSN performs authentication processing for the UE
having requested signaling connection (ST 13), and, if, as a result of
this, the UE is identified as a valid UE, indicates RNC to initiate
ciphering processing for a radio connection by a security mode
command, which is an RANAP signal (ST 14). Then, if ciphering

25  processing has been performed successfully, the UE requests call
connection establishment using a PDP context activation request (or

“Activate Packet Data Protocol Context Request™), which is a Session

2



20[0006] The SGSN performs authentication processing for the UE having requested signaling
connection (ST 13), and, if, as a result of this. the UE is identified as a valid UE, indicates RNC to
initiate ciphering processing for a radio connection by a security mode command, which is an RANAP
signal (ST 14). Then, if ciphering 25processing has been performed successfully, the UE requests call
connection establishment using a PDP context activation request (or "Activate Packet Data Protocol
Context Re§ii@sey ool (Saidedsionl A Mahagement (SM) signal (ST 15). [00071In this SM signal,
an Access Point Name (APN) to specify a target data network (packet datanetwork: PDN) for the
connection 1§ B%ﬁdeé’?s@‘cﬁeﬁ%é%QN,ad“p%’rfFéééi\ﬁﬁ@”th@S‘WI%(Q%BW&&@J%%CIﬁ}S&ddreSS

information of the %GSN t?ﬁc;on Ect to ba%ed on the APN %’%Bﬁm%tgion, throu%? a Domain Name
0r é
|

System (DN&Y&5ToEadtra" ThER: (3 Stcseddrify B tiri hfiFeSe DI THE BGSN, the SGSN

transmits aﬁgll%,%lﬁd@a§i9@rp§§tt Reaqudest, which.is an C@A{g@go%igm Stpenglch,% ia\laurj}ﬁl_ grgqtigests tunnel

establishmént between the RNC and the 10SGSN (ST xt. ving checked the

tunnel established bensen the, RNE and the SEEN Hansmitsa BDR gantext creating request (or
"Create PDP Context Request"), which is a GPRS Tunneling Protocol (GTP) signal, to the GGSN

having the IR Addrassoacquired 4bthrough the RNS procedure (BNITEGUesisdcalt conpgetion
establishment for the UE (ST 17). [0009]In this GTP signal, also, APN information is provided, so that

upon successfully acquiring the IP address of the GGSN, the SGSN
transmits an RAB Assignment Request, which is an RANAP signal, to
the RNC, and requests tunnel establishment between the RNC and the

10 SGSN (ST 16).
[0008) Next, the SGSN, having checked the tunnel established
between the RNC and the SGSN, transmits a PDP context creating
request (or “Create PDP Context Request™), which is a GPRS Tunneling
Protocol (GTP) signal, to the GGSN having the IP address acquired

15  through the DNS procedure, and requests call connection establishment
for the UE (ST 17).
[0009] In this GTP signal, also, APN information is provided, so that
GGSN having received the GTP signal can identify the PDN to establish
the connection, based on the APN information. When the GGSN

20 successfully completes call connection establishment processing, the
SGSN is reported that call connection establishment processing has
been performed successfully, by means of a PDP context creating
response (or “Create PDP Context Response™), which is a GTP signal
(ST 18). At this point in time the GGSN configures routing

25 information (i.e. route selection) for the UE, and manages the routing
information as PDP context.

[0010] Next, a response signal from the GGSN is transmitted to the
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GGSN having received the GTP signal can identify the PDN to establish the connection, based on the
APN informationWhen the GGSN 20successfully completes call connection establishment processing,
the SGSN is reported that call connection establishment processing has been performed successfully,
by means of a PDP context creating response (or "Create PDP Context Response”), which is a GTP
signal (ST 18).At this point in time the GGSN configures routing 25information (i.e. route selection) for
the UE, and-thahatjes thé Pltieg information de PBPceontéxt. [0040Next PYBsponsexsignal from the
GGSN is transmitted to the 3 UE using a PDP context activation accept (or "Activate PDP Context
Accept"”), which i€ bn shidighdf (8T 289, Hisd e DE stk manrithidg siid redewing: User Bata (i.e.
acket communicatian). (ST 20).At this, point in time, the SGSN configures routing information for the
I[1)1E, arid m%iﬁggrgéc ‘fﬁé)jr‘go%ﬁlr?di ){r?oartr% tfljoﬁ’h FEPHP COMEXt: ]fb%éi‘iﬂ/\]/gi{%s%/@y, tHrdUGhsthe above

serie of Pragessing. @) 72000 BRCKeLsstem.sels v logical cenniections bpwgen 4 JF and a
GGSN on a per connection basis and performs tunneling, there y enabling packet communication.
10[00121Next thestans oblaffi affoasing for sorpmunication raffic between a femto base station
and the Internet or home network, without traversing mobile operator's core network, will be described
using F1G.B(Note]thaty partshifs F@)3 thabarenthe samesas i fiie .3 il be.assignegithe same
reference codes as in FIG.2, and their detailed

IMT-2000 packet system sets up logical connections between a UE and

a GGSN on a per connection basis and performs tunneling, thereby

cnabling packet communication.

10 [6012] Next, the steps of traffic off-loading for communication traffic
between a femto base station and the Internet or home network, without
traversing mobile operator’s core network, will be described using
FIG.3. Note that, parts in FIG.3 that are the same as in FIG.2 will be
assigned the same reference codes as in FIG.2, and their detailed

15  descriptions will be omitted. Assume here that the femto base station
has the SGSN and GGSN functionalitics shown in FIG.2. Also, since
the UE cannot be attached to more than one SGSN at same time, another
assumption is given that the UE keeps being attached to one SGSN that
is located in a core network.

20 [0013] The femto base station, having received a PDP context
activation request transmitied from the UE, does not transfer this
request to the SGSN, and, instead, selects an PDN to connect to, based
on APN information, using its own SGSN function (ST 21). Assume
that, for example, the ISP to provide broadband access to the use’s

25 home can be identified based on information included in APN,

[0014] The femto base station determines to process call connection

cstablishment for the UE using its co-located GGSN function which the

4



15descriptions will be omitted.Assume here that the feint base station has the SGSN and GGSN
functionaliles shown in FIG.2. Also, since the UE cannot be attached to more than one SGSN at same
time, another assumption is given that the UE keeps being attached to one SGSN that is located in a
core network. 20[0013]The femto base station, having received a PDP context activation request
transmitted from the UE, does not transfer this request to the SGSN, and, instead, selects an PDN to
connect to, sarnedl basAPNairfornaation, uding dts dwrpSESNfimgtiprm (STs2 ) Assunfelthiad, for
example, the ISP to provide broadband access to the use's 25home can be identified based on
information it cidded ilaPNe: foatarenEifeiithask statiol -dBdimied f595#6cBss call connection

establishmeg%lfor. the tE using its o-Ioca;ﬁd GGSN %mction which the to ST 20 in FIG.2 using the
GGSN, SGEN RINERHA NoUe B L tiSnHlities Providdtin the fehite base f856HNake it possible to

establish logical.eprnestions besyeen s Ub.and e GG 0 2 per eqognectionbagis, and

consequently enable communication traffic originating from a femto base station to be’6ff-loaded

directly to the Anterpetphheme QQHN@&%@WJ]{BQHHF)!%%WS adneils, oparafers carg network.
10Citation Lis Non-Patent Literature [0015] NPL 1: 3GPP TS23.060 v7.8.0 15Summary of Invention
Technical RyplpleMting from a femte base station to be off-loaded directly to the

Internet or home network, without traversing a mobile operator’s core

network.

10 Citation List
Non-Patent Literature
[0015]

NPL 1: 3GPP TS23.060 v7.8.0

15 Summary of Invention
Technical Problem
[0016} However, there are, for example, following problems on the
above-noted off-loading method to incoming traffic via a femto base
station directly from the Internet or home network.

20 [0017] Normally, the steps of receiving an incoming call for a UE in
idle state arc initiated as a paging procedure with broadcasting within a
specific area to discover the UE. With the paging, when information
to indicate an incoming call for a UE arrives at an SGSN, the SGSN
transmits information indicating that a UE has received the incoming

25  call, to base stations in the UE’s registered service area,

[6018] The UL can detect whether there is an incoming call for the

UE based on signals from a base station at predetermined timing.
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[0016]However, there are, for example, following problems on the above-noted off-loading method to
incoming traffic via a femto base station directly from the Internet or home network. 20[0017]Normally,
the steps of receiving an incoming call for a UE in idle state are initiated as a paging procedure with
broadcasting within a specific area to discover the UE.With the paging, when information to indicate an
incoming call for a UE arrives at an SGSN, the SGSN transmits information indicating that a UE has
received théMicaningr256al ntd yase stationd iddhec1dE's hegistered senite area.{0018]The UE can
detect whether there is an incoming call for the UE based on signals from a base station at
predetermiri&d tirfihg T WhehntHeke i & iicorfing tdiPdefetted, T UETransmite Eeservice request
shown in FI.G.ZEto the. SGSN (ST 12).The service reqﬁﬁst includes information to indicate that the

service reque& 1S &5 A8 ORBE A Balin i R e Bite! Bagint HESpoHEES SEdifofviH i€ Sthidugh the
5call jor Ij: h in FIG.2, logical ti blished
ca conneg%%gﬂ:%i?%ﬁnc%e@ B()r@gcg%)%{ﬁ Sﬁ%\ée\%]%%]ﬁﬁé F189 cal conngctions are ?éscg’ ishe

between th S asis an 0tmhé'ling IS pén%lré 't?ﬁereby

enabling packat communisatiot[ONLANext FiG:4 shawsithe stepsiakeall egpaegtion establishment
10when an incoming call for a GE arrives at a femto base station from the Internet or home network.In
F1G.4, a feonterhasecsiation:receivessacd between the UE and the GGSN on a per

connection basis and tunneling is performed, thereby enabling packet

communication.

10019] Next, FIG.4 shows the steps of call connection establishment

10 when an incoming call for a UE arrives at a femto base station from the
Internet or home network. In FIG.4, a femto base station receives a
packet for a UE from the Internet or home network (ST 22).

[0020] The femto base station transmits a paging message to the UE
using the co-located SGSN and GGSN functionalities in the femto base

15 station (ST 23).

[6021] As mentioned above, the UE is attached to a SGSN in a core
network, and, upon detecting paging, transmits a service request
including information as a paging response, to the SGSN in the core
network (ST 24).

20 [0022}] In the SGSN in the core network having received the service
request (service type: paging response) from the UE, there is no record
paging message having been transmitted to the UE, so that the SGSN
detects that an incorrect service request has been received from the UE,
and transmits a service rejecting message (or “Service Reject”) to the

25  UE (ST 25).

[0023] If a service request is rejected by the SGSN, subsequent

security procedure (UE authentication, preparation related to radio
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packet for a UE from the Internet or home network (ST 22). [0020] The femto base station transmits a
paging message to the UE using the co-located SGSN and GGSN functionalitics in the femto base
15station (ST 23). [0021jAs mentioned above, the UE is attached to a SGSN in a core network, and,
upon detecting paging, transmits a service request including information as a paging response, to the

SGSN in the cofeRgtwaRhésRg24::20[QARRIN the SPBhhatthecorenretwprkihayingiceceived the
service request (service type: paging response) from the UE, there is no recqrd paging message

having been trasiFieal Yo HEDE & thall tHOTEENYe S IRNPSR inBERtelt Seniile fGuest has

been received fiagfie W A Masialie. saviResesiing message (or Service Reject’) (o the
25UE (ST 25). [0023]If a service request is rejected by the SGSN, subsequent securityﬁrocedure (UE

authentication | BYephratién RIS SIHIPIntEhvaAlBipRRVy, BIeY'eRnrist 58 pERBINFEAYand the UP

is unable to sugeegsfully finish {ae call eenmection establishiment prageduse:forthRinceming call from
the Internet or home network. [0024]A possible solution to the ab(_)vef pr(é%eg a;%t temporarily attach
the UP to an SRE&ISE0d068k81Sn 598Rsto Ba8k SMtidh" afy phsceSs'arati Trﬁjégt 8 the UE in

the co-located SNy thedemio bagsstatigniiHanevens#) thiseasessiige secutityepracedure are
carried out in the co-located SGSN of the femto base station inform%ion related to the UE

authentication F8B8S toHe mBvedHonTtHERHH. nafionk SESNES thesTaihio . TREFF Yo say,
important informatignsslatediie-gses aythenticatiofhismtnemalizaekins affemio hasecstatiamwnhich is
likely to be provided in a general user's home, and, as a result Qéé{his, there is a possibility that the
security level rHIGhEBE dEErAREd. T00DE] EmbEdifaHe &Filie pre&ntnvBntidi p}g\ﬁaggé%base station

apparatus, gatgway.anparatiscgaliconrectiomasiahlishmentmeihotanthwirefesaconageunication
system that, when there is,an incoming call for a U(ferérom the Internet or home network, are able to

carry out conn&@ish sEtHpsURcBEERIINAWRROBINET S aling tHERSEXLAT eV el i % niBBile™
communication, netwarkeSakitiontierPreblempossibility that the security level might be

degraded.

[0025] Embodiments of the present invention

provide a base station apparatus, gateway apparatus, call connection
establishment method and wireless communication systern that, when
there is an incoming call for a UE from the Internet or home network,
are able to carry out connection setup successfully without decreasing

the security level in a mobile communication network.

Solution to Problem

[0026] According fo a first aspect of the present invention, there is provided a
base station apparatus comprising: a recelving section that receives a
paging response to a paging from a wireless communication terminal
apparatus; a judging section that judges whether the paging response is

a response to the paging which the base station apparatus has issued;



[0026] According to a first aspect of the present invention, there is provided a base station apparatus
comprising: a receiving section that receives a paging response to a paging from a wireless
communication terminal apparatus; a judging section that judges whether the paging response is a
response to the paging which the base station apparatus has issued; and a transmitting section that,
when the paging fespqnag isdudoed fa ke giesponse t&éh%R@QQG%‘@'&M@S‘)E&S@@“B{‘ apparatus
has issued, includes a request for change of a service requestin the paging response, and transmits
the paging respénéetsprgstelvajhappazitas WoBReHjcAbesrdifigitona sussndadpect vhtte present
invention, therqﬂagagglldgld %nlﬂ?e%? sﬁpor&}%&%ratgfs cpMprisipg: 'qé@ﬁ%ltvmlg sqﬁyorbgé%éecel\{es a
paging response to a paging from a wireless communication terminal apparatus; a judging section that
judges whetherafiopagiy fesponsetls araagonsecthe paginyarhierrtheibase station apparatus has
transmitted; anghgHANSIItiNG, 586400 thak Jhen HIGRAGING 1ERRANSE IS dudged 1o haaresponse to
the paging which the base station apparatus has transmitted, changes a service request from the
paging respon$@3® ShgfirliriParis s Rt e rasitiyngaeiiay dbdaratas 00262} ccording to a
third aspect of the, present invention,hete s oVl HAAIRNAL ARRA A8, SAIMRIIRING A receiving
section that receives a paging response transmitted from a wireless communlcafl_on terminal apparatus
via a base stati§stampRraiecan s actiandhsithig) setioAats wirsPenredodle Imeanamngecst a service
request is incluged,in the,paging.resheNse. ehanges dheseIvice.(eausst tomihenading sesponse to
signaling, and transmits the result to a core network. [0026¢] According to a fourth aspect of the
present inventibif, GRS i Proviel ol adesl EoRRACHEPOBEIAB| ISR Mt metHel B8 misEsiiHgtoa receiving
step of receiving, 3 paging 183PRASALE, ARAGING-NARASE STALPRARPALRIS IO RS ufiteless
communication terminal apparatus; a judging step of judging whether the paging response is a
response to th&!Eadjing. whidrtaHad Qpparats RERAERSmItted; a first transmitting step of,
when the paglgggr@@cﬂomdmg%datam a:fR3Pansktphe Raging hich thebase siation apparatus
has transmitted, including a request for change of a service request in the paging response, and
transmitting thi§AHEHiRNGLPESTISHS B0 R G HMS iy G AETER oh 1Al SBRUHES tRAMEATIEIIRGRSETS of when the
request for chapgg gfiibe SeRvisaveausstinipriuAsddn hemARIng sasPANsE, shangingihe service

request from the paging response to signaling, and transmitting the result from the gateway apparatus

to a core netwdHEFBOP6APASCHrEIY {on8 fifttiagpet orhee pregERtlfVeABIRCtRE RS Hivided a

wireless _commiléq'%giqp YRR Qﬁ’rﬂﬁ”ﬁé@ﬂl @%%n%?@ﬁﬂr%@%@t%@%@% i_f?oﬁﬁ%ié/ing section
that receives a paging response to a paging from a wireless  communication terminal apparatus; a
judging sectiorPAERUATEDTHEHEP T HotINERETAY bS5 (e 25¥EFKHEE8 D paging which the base
station apparafy@hag transmaittedoantatranpaiitingmestionthal. Wihen, ebaging feERONSe is judged
to be the response to the paging which the base station apparatus has transmitted, includes a request

for change of &3BHAERSHTeSTHP HBPERiTf D SRR B S ST IS TR GEREaNBRsE to a
gateway appargidsiandsiup gatevay aRpasatis SOMREISHL fhregpivnasestien thairecaives the
paging response transmitted from the base station apparatus; and a transmitting section that, when
the request for CRARYBIGHRR EERVRY AHAEEETS hGaed MIhe babiEgseepeiiee 1h RGBS the service
request from thespagiagisesPRREe g SaNAN g AncbtransFRItsHin e RS U400 CRFBRAIWOHSs
Advantageous Effects of Invention [0027] According to embodiments of the present invention, when

there is an incSFANGRT S U BRI TRE IFiEHILt BPHLIME FStRe MRSROSSH S5 EIBRF T 28R out call

connection estahlishmantbeeeessiulkivitieubsearadingthinsecs iy leveledakigdgammunication
network. Brief Descriptign of Drawiggs [0028] FIG.1 shows a configuration of a wireless,

communicatior? S8H&TH; IO CRARES 94 4 SIYIFEHEaRE IR THROGES &k CalsEa i tion
establishment thiapdMilz2Q06bpacketSYateMiy apparatus; and a second transmitting step of,

when the request for change of the service request is included in the paging
response, changing the service request from the paging response to signaling, and
transmitting the result from the gateway apparatus 1o a core network.

[0026d] According to a fifth aspect of the present invention, there is provided a
wireless communication system comprising: a base station apparatus comprising:

a receiving section that receives a paging response to a paging from a wireless



FIG.3 is a sequence diagram showing the steps of directly off-loading communication traffic originat_ing
from a femto base station, to the Internet or home network; F1G.4 is a sequence diagram showing
the steps of call connection establishment in the event there is an incoming call for a UE, in a femto
base station, from the Internet or home network; FIG.5 shows a configuration of a wireless

communication sysiem:-aceardi q—:r@%gg nt 1. of the present invention; F1G.6 is a block
diagram showir%Y a conﬁ‘?g[g(?g%%ggﬁ tahe' mfomﬁgééé %gﬁtlflcﬁw Ssﬁggl\g’vrﬁ tliﬁa ﬂ&.s;eé Wheﬂ'l'—ﬂﬁg?ﬂgta block
diagram showirticabesifigiaaisreos theOnbshownagifdGSjch theALGeBistmsegpencesdiagram y
showing the st c 1 tablisho tween a UE and a femto hase stafion according
to 5embodimeﬁigclﬁko%g%ﬁgé%rglg(grgmit(E %r%%ﬁﬁgﬁgé%néﬁtﬁ%w\@ }}éacj:%t?%%ls F e r?%lesre]_tlssélfl%e N BAP or
RUA signal;  beFiG. 9shiswsdriformation etemierits dhNASatpdatingreguésk ind@RG4IDA shows

direct transfer ggptgnts of AP, signal hich. NAR information,is first.transmitted from a UE to a
core network; FIG.%OI%QS%QWEJ infOrméa%}[?ﬁ em%%?sfg qéeﬁfbf %%%gﬁﬁbn%orr%gr%%rﬁg ; IG.ilisa
block diagram $fiéWwite sheopfigiieativnoia femigivasey sigtivataccorditiy tmembodimpant of the

present inventigRy, il G- 1245, & 56auence diagram.showing the steps of call connection
establishment ggﬁpgg#g%é%é\% aggmto%e@g{stat%ggle’a%ﬁt):gg}rjaﬁ%lglgtéeg Sdiment 2 of t &'Present
invention; 20FI&¢1 Base £ 18féuk drmgreltsshodvingraneoifiggratioivofademtoen the request for

change of the service request is included in the paging response, changes the
service request from the paging response o signaling, and transmits the result to a

core network.

Advantageous Effects of Invention

[0027]  According to embodiments of the present invention, when there is an
incoming call for a UE from the Internet or home network, it is possible to carry
out call connection establishment successfully without degrading the

security level in a mobile communication network.

Brief Description of Drawings
[0028]

FIGT shows a configuration of a wireless communication
system;

FIGZ 1s a sequence diagram showing the steps of call connection
establishment in an IMT-2000 packet system;

FIG3 is a sequence diagram showing the steps of directly
off-loading communication traffic originating from a femto base station,
to the Internet or home network;

FlG4 1s a sequence diagram showing the steps of call connection
establishment in the event there is an incoming call for a UE, in a femto
base station, from the Internet or home network:

FIGS shows a configuration of a wireless communication system
according to embodiment 1 of the present invention;

F1G.6 is a block diagram showing a configuration of the femto

base station shown in FIG.5;
Ba



base station according to embodiment 3 of the present invention; FIG.14 is a block diagram showing a
configuration of a UE according to embodiment 3 of the present invention; and FIG. 15is a
sequence diagram showing the steps of call 25connection establishment between a UE and a femto
base station according to embodiment 3 of the present invention. Description of Embodiments
100291Now, embodiments of the present invention will be described in detail with reference to the
accompanying drawihs/THe ¥dNbvsik o éxasadinténrg (Wil ewdadh glesdibadaded Giva wireless
access 5technology standardized by 3GPP, such as General Packet Radio Service (GPRS) and
Universal MBSIE *réfeddimanications System (UMTS). However the present invention is not limited to

Long Term Evoluti E) that is being presently standardiz F‘b 3GPP or wireless access
technologies stand%te%%gd])%f‘ GRS B iélg rgf\l{f/ %%Bﬁ‘é% e? oc\%i_%ﬁ (ijcgc(@\,{{?l%rg%iégci_%éSPArea

Network), Worldwidg dnteroperahility for Microwave.Access ML’\’L&M%@@&M@@ gyich as,
IEEE802.16, IEEE802.16e and IEEE802.16m, and still other wireless access techinologies such as

3GPPZ. [0G30hmbedimentr)ht5F1G dmshaws & ronfiguration of a wireless communication system
according to embodiment 1 of the present invention. The wireless communication system shown in

F1G.5 has UE 100 Héthto/base statidnet Qr &WIiE4Q;@and @ caré aetWwosik J0031]Ramo base station
110 is provided in user's premise (home) 20131, assigns and manages resources for wireless
connection8ig&eééives information that is transferred via the physical layer of UE 100 for uplink traffic,

and transfers received downlink data for UE 100.That
FIG.9B shows information elements of NAS updating request

information;

10 FIG.10A shows direct transfer contents of an STAP signal by
which NAS information is first transmitted from a UE to a core
network;

FIG.10B shows information elements of a NAS updating
command;

15 FIG.11 is a block diagram showing a configuration of a femto
base station according to embodiment 2 of the present invention;

F1G.12 is a sequence diagram showing the steps of call
connection establishment between a UE and a femto base station
according to embodiment 2 of the present invention;

20 F1G.13 1s a block diagram showing a configuration of a femto
base station according to embodiment 3 of the present invention;

FIG.14 is a block diagram showing a configuration of a UE
according tc embodiment 3 of the present invention; and
FIG.15 1s a sequence diagram showing the steps of call
25  connection establishment between a UE and a femto base station

according to embodiment 3 of the present invention.



is to say, feint base station 110 plays a role of an access point for UE 100, on a wireless access
network. 25[0032]JUE 100 communicates with the core network, the Internet or home network, via
ferny) base station 110.In the home network, PC 130 is provided for example, and PC 130 and UE 100
communicate directly, via femto base station 110, without traversing the core network, and provides
various interactive services to the user. [003310W 140 is located between femto base station 110 and
a core netwdfé cAndltEpRcehiardy ek p8lEys communications between SGSN 5150 in the core
network angpé}glurall of femto base stations 110. Such the configuration to place fcmto base station

non-transp Kto é’ Bor&MBRYIMR HYded mAkeR it Hossit& 48 tﬂ@ﬁld‘?‘éilgr‘géiﬁiﬁhﬁb?%f fcmto base

stations 110 ithout increasing the processin oad of core network e UIp 0034] SGSN 150
W HE DS e B TR e i § Rﬁ

and GGSN'160 afe provided in tha cors network P at' S& SR 154 pon &' §8kvice request

from UE 100, pesforms;ap @Lﬂhﬂ%@%ﬁ&n&@&ﬁ%ﬁ%%& RN %@A&O@nect'on
establishment processing between OW 140 and GGSN 160 ‘Also, GGSN 160 manages addresses for

data cemmigtigatiando assign fa YEdB100Grequirgdfor packet commepicationl0G33IHG 6 is a
block diagram showing a configuration of fernto base station 110- shwon in FIG.5.In FIG.6, receiving

section 11 6Mp#s anRBEisignallakih uplink user dlata dransmitied for dHt 1004 toswireless control
section 112.Also, receiving section 111 outputs a
However the present invention is not limited to Long Term Evelution
(LTE) that is being presently standardized by 3GPP or wireless access
technologies standardized by 3GPP, but is equally applicable to WLAN

10 (Wireless Local Area Network), Worldwide Interoperability for
Microwave Access (WiMAX) technologies such as, IEEE802.16,
IEEE802.16¢ and IEEER02.16m, and still other wireless access
technologies such as 3GPP2,

[0030] (Embodiment 1}

15 FI1G.5 shows a configuration of a wireless communication system
according to embodiment 1 of the present invention. The wireless
communication system shown in FIG.3 has UE 100, femto base station
110, GW 140, and a core network.

{0031] Femto base station 110 is provided in user’s premise (home)

20 131, assigns and manages resources for wireless connections, receives
information that is transferred via the physical layer of UE 100 for
uplink traffic, and transfers received downlink data for UE 100. That
is to say, femto base station 110 plays a role of an access point for UE
100, on a wireless access network.

25  [0032] UE 100 communicates with the core network, the Internet or

home network, via femto base station 110. In the home network, PC

130 is provided for example, and PC 130 and UE 100 communicate
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20Home Node B Application Part (HNBAP) signal, RANAP User Adaptation (RUA) signal and
downlink user data for UE 100, transmitted from OW 140, to OW control section 113. Also, receiving
section 111 outputs data received as input directly from the Internet or home network, to core network
function section 114. 25[0036]Wireless control section 112 terminates the RRC signal output from
receiving section 111, and establishes an RRC connection with UE 100.Also, from the RRC signal,
wireless coHifsI gt a foUdgbas thatay n ool & ragibstivig trarsimissicheceptiors b NOh-Access
Stratum (NAS) information with the core network, and outputs NAS information to OW control section

113.FurtheHi8r8 RrEIESs COR TP SEUEEA 1DCeHthHES Edhtrdl infdfifration output from GW control
Ssection 11[%8% RB%/SEQ{}?GSa {9(() t%ugsniihe RR(% signal to UE 100 vie frans itting section 115.
?i]s 7 . 10¢ f& etween . fenflio pase 5tat&g{aair0§]

[00371Also: wifeléss control section 112, upon receiving uphink user UE 1007 t&rminates the

wireless proforoband sutpuistheysarcdata Jol ol contial siefien 443 Asg.isless gagirol section

112, 10upon receiving downlink user data for UE 100 from OW control section 113, performs wireless

protocel pracassingaceereingdaredetemined paramelerrd and ransmits date to YE 100 via
transmitting section 115. [00381 OW control section 113 processes the EINBAP or RUA signal output

from receivihgesettion & i 1i mnd tesminatekthe RANAR signad skSfromdhet eore petenrky Also, OW
control section 113 judges whether or not it is necessary to transmit an RRC signal to UE 100, based
on the RANAP s&igital 6t e conmeisigrialhdatpit frons Heltivork danttivraskotion nu ki rand, if
transmission is necessary, outputs control information that is output from the core network or core
network fuléfBH sBea6rT A0 i 20lireredd eBhtbr seetiohe1 1 USTE RS, lOW dohedl section 113

requests conrgt\r;eotm{g%k func{tion section 114 to judge whether or not NAS information for UE 100 output
from wireleS§ Control SECHOR 142 or NAS information from the core network, needs to be

proceﬂ":(?ed'&ﬂffgjon§@§Wg@§n}1{85@6i§ﬁ0{%0 are provided in the core network, so

that SGSN 150, upon receiving a service request from UE 100, performs
an authentication process for UE 100 and controls call connection
establishment processing between GW 140 and GGSN 160. Also,
GGSN 160 manages addresses for data communication, to assign to UE

15 100, required for packet communication.
[0035] FIG.6 is a block diagram showing a configuration of femto
base station 110- shwon in FIG.5. 1In FIG.6, receiving section 111
outputs an RRC signal and uplink user data transmitted from UE 100, to
wireless control section 112,  Also, receiving section 111 outputs a

20 Home Node B Application Part (HNBAP) signal, RANAP User
Adaptation (RUA) signal and downlink user data for UE 100,
transmitted from GW 140, to GW control section 113.  Also, receiving
section 111 outputs data received as input directly from the Internet or
heme network, to core network function section 114,

25 [0036] Wireless contrel scction 112 terminates the RRC signal output
from receiving section 111, and establishes an RRC connection with UE

100. Also, from the RRC signal, wireless control section 112 judges
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25network function section 114, OW control section 113 includes NAS information for UE 100 in
RANAP, adds NAS updating request information to an I-INBAP or RUA signal, and transmits these to
OW 140 via transmitting section 115. [0040] Also, when NAS information for UE 100 is output from
core network function section 114, GW control section 113 outputs the NAS information to wireless
control section 112.0W control section 113, Supon receiving doink user data for UE 100 from OW 140
or core nethdik fdRcti@f sectivh EE4 nerhiHERES SdrsporCaetienk Prdtedolanetsatputs user data to
wireless control section 112.Also, when uplink user data for UE 100 is output fromlireless control
section 112> BBt SeLiiBHL T hstTo it HHs SO SIS Profiedl Proeeksig 20 according to
predetermigeg r%]r%@e;[leg (%L(awl ér:(ajgmtsrmltss (ygl;rg}lé user dat tcg gw 140 via trzwsmittin secition _115, or
outputs uplink User data to' core network function section 114 [6641180re HEWWS iALioR section 114

receives datadoi i 190.,, egelved fifseiiy fiom InenBineor hame gtk g recelving 15section

111, and outputs a control signal for establishing logical connection for UE 100, to OW control section

113. [0p421Als906018 PEIWQEK m@i@mgmtj%él&ﬁogtﬁmﬂ%SM@t@@%E%m% hagegiation, 110 needs

to process the NAS information received from UE 100 based on NAS information processing necessity
judging  transmitting section 115.

[0037] Also, wireless control section 112, upon receiving uplink user
data from UE 100, terminates the wireless protocol and outputs the user
data to GW control section 113.  Also, wireless control section 112,

10 upon receiving downlink user data for UE 100 from GW control section
113, performs wireless protocol processing according to predetermined
parameter | and transmits data to UE 100 via transmitting section 115.
[0038] GW control section 113 processes the HNBAP or RUA signal
output from receiving section 111, and terminates the RANAP signal

15 from the core network. Also, GW control section 113 judges whether
or not it is necessary to transmit an RRC signal to UE 100, based on the
RANAP signal or a control signal output from network function section
114, and, if transmission is necessary, outputs control information that
is output from the core network or core network function section 114, to

26 wireless control section 112,

[0039] Also, GW control section 113 requests core network function
section 114 to judge whether or not NAS information for UE 100 output
from wireless control section 112, or NAS information from the core
network, needs to be processed. Based on the judgment result in core

25 network function section 114, GW control section 113 includes NAS
information for UE 100 in RANAP, adds NAS updating request

information to an HNBAP or RUA signal, and transmits these to GW
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20request output from OW control section 113. Upon processing NAS information, core network
function section 114 outputs information for requesting GW 140 to update this NAS information based
on NAS information received, or generates NAS information for UE 100 and outputs the generated
NAS information to OW control section 113.0n 25the other hand, when NAS information needs not be
processed, core network function section 114 instructs OW control section 113 to promptly output the
received NAS bhioeriatans o OWwe1g0ctingidehtally, core network function section 114 functions as a
judging means. @043 Also, when uplink user data for UE 100 is output from OW control section 113,
core network HifictionsEctiol 112 PErroriid pHBidt atPhetilordist dfo bt procBsaing BEtording to
predetermined parameter |, and transmi glat the Internet or home petwork via transmitting section
115.Also, w ﬁgﬁe 5\%%n Cok 85?3 for Ljé ’Ogi%seocﬁﬁﬁlicf;o?ﬁ FESdiving s8EiBA 1117 <cOre Retwork
function sectien. 114 ieimipales ihe.packet Aatanatwgrk protocaland.auipyts data,jo QW control

section 10113. [0044] Core network function section 114 has non-CN'incoming call detection section

116, and, whesrhere: is andincomingneall diregtly frem the: IntesnetQr useysiems nefyvork without

involving the core network (CN), non-CN incoming call detection section 116 memorizes that the
15incomingmealkisra dalhfromnositside the bore neiweske {0045]Isansmiting seqtion & tharsmits an
RRC control signal output from wireless control section 112, to UE 100.Also, transmitting section 115
transmits dowilimis dataforalUE (000, otikper fromi witedessicontrolsectiors d.12; ko JEpl 00kAlSo,
transmitting 20section 115 transmits NAS information for UE 100, output from OW control section 113,
to GW 140.‘#‘1%5,4?&?13%%%&5&90% pgput from wireless control section 112, GW

control section 113 performs transport network protocol processing
10 according to predetermined parameter |, and transmits uplink user data
to GW 140 via transmitting section 115, or outputs uplink user data to
core network function section 114,
[0041] Core network function section 114 receives data for UE 100,
received directly from the Internet or home network via receiving
15  section 111, and outputs a control signal for establishing logical
connection for UE 100, to GW control section 113.
[0042] Also, core network function section 114 determines whether
femto base station 110 needs to process the NAS information received
from UE 100 based on NAS information processing necessity judging
20 request output from GW control section 113.  Upon processing NAS
information, core network function section 114 outputs information for
requesting GW 140 to update this NAS information based on NAS
information received, or generates NAS information for UE 100 and
outputs the generated NAS information to GW control section 113.  On
25  the other hand, when NAS information needs not be processed, core
network function section 114 instructs GW control section 113 to

promptiy output the received NAS information to GW 140.
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transmits uplink user data for UE 100, output from OW control section 113 to OW 140, and outputs
uplink user data for UE 100, output from core network function section 114, to the Internet or home
network. 25[0046]FIG.7 is a block diagram showing a configuration of OW 140 shown in FIGS.In
FIG.7, receiving section 141 outputs an FINBAP or RUA signal containing NAS information for UE
100, transmitted from fcmto base station 110, and an RANAP signal, transmitted from the core
network, to fefitbeedntiol settion AUPmIEof yacsiving sebtioh 114 fipoatiesesiving uplihikinger data for
UE 100 from femto base station 110, performs predetermined transport network protocol processing,
and Stransiiit§'fhiz uplink user data to the core network via transmitting section 144.Also, upon

receiving d ink user data for UE 100 from the core nefwork, receiving section 1 erforms
predetermimlg] %Baisp%gtsﬁétwgﬁ(np?gjt%%ﬁ Brsgéegg'iﬁ;r%g \R/fthﬁt\ﬁeﬁsbef%ié)tgg%‘ﬁﬁ g%éﬁpthe downlink
user data 9 fymig base stion L1042 rangmiting A0segtionclas, [0047)Eemip contiolsection 142
includes the RANAP signal output from receiving section 141 in an HNB 5 or RUA signal according to

predetermined.patametar | and dransmits thisto ferntease station 110 viadtansaiting gection 144,
Also, when an HNBAP or RUA signal 15including NAS information for UE 100 is output from receiving

section 141, femto: comstial sedtion 142 ierminates the FINBAR &rnRWA signalapinks tumthe RANAP
signal including NAS information for UE 100, and outputs this RANAP signal to core network control
section 143 withahelNAS updatingviecuebt wnidrmiation indthie liNBAPEO! RU 2 Signal 20{0848] Core
network control section 143 has NAS information updating section 145, and, when RANAP signal
containing NASIWF8EmEtonTBr UE -1001% BatHUE oM feriyycentriopsedtidnt t42 INAS Srifoemation
updating sectiolg 14 ?very\{ritesland utpdath trgfe NAS inﬂfodrmgtion éO{V UE 100 (i:ontained in the RANAP
signal, bas€d% etlh ata network profocol and outpuis data to control section
10 113.
[0044] Core network function section 114 has non-CN incoming call
detection section 116, and, when there is an incoming call directly from
the Internet or user’s home network without involving the core network
(CN), non-CN incoming call detection section 116 memorizes that the
15  incoming call is a call from outside the core network.
[0045] Transmitting section 115 transmits an RRC control signal
output from wireless control section 112, to UE 100. Also,
transmitting section 115 transmits downlink data for UE 100, output
from wireless control section 112, to UE 100. Also, transmitting
20 section 115 transmits NAS information for UE 100, output from GW
control section 113, to GW 140. Also, transmitting section 115
transmits uplink user data for UE 100, output from GW control section
113, to GW 140, and outputs uplink user data for UE 100, output from
core network function section 114, to the Internet or home network.
25 [0046] FIG.7 is a block diagram showing a configuration of GW 140
shown in FI1G.5. In FIG.7, receiving section 141 outputs an HNBAP or

RUA signal containing NAS information for UE 100, transmitted from
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25NAS updating request information in HNBAP or RUA signal reported Likewise.Also, core network
control section 143 outputs the RANAP signal containing updated NAS information for UE 100, to the
core network, via transmitting section 144. [0049[ Transmitting section 144 transmits the HNBAP or
RUA signal containing NAS information for UE 100, output from feinto control section 142, to femto
base station 110.Also, transmitting section 144 the RANAP signal output from core network control
section 143fand @dmainiig ipdated Navs!inforfhafba Fos igEX 001 10 thel teré fistwotke Alsoy
transmitting section 144 transmits the uplink user data for UE 100 output from receiving section 141, to
the core nebibHC Hhd!faidhits tAE ASWARAK GSel d3ta ' eihitd BE_E sRAI6E 2100 1bfd050]Next, the

coming cAIP RO the TG STTOE bR o Retbr 13t UETTO i rarits Eesd Bafion! 310, wil be
desoribed Using 165, J00SHIFIG 8. 1) ST A91.Emip base staion 140 receives g packet 15for UE

, an .
100 from the Internet 6r home network. Core network functfon sectlorli) 1Fl?[‘%felnq"l%ltglo%ase station 110,

havingsreceivags & packet for MFi 10Q, Starts the stens.fer gstahlishing,lqgical cepngetion for UE 100.1n

ST 102, core network function section 114 starts a paging step to indicate that a call'for UE 100 has

been receivediTban] femto hase, 20stationckl0 merderizes.nk 0oprGN dncming:calhgetestion section
116, information indicating that a paging procedure has been initiated due to a call for UE 100 having

been receivéd frome the tiwterhetror fiomegnetworkn 141 performs predetermined
transport network protocol processing with the user data, and transmits
the downlink user data to femto base station 110 via transmitting

16 section 144.

[0047] Femto control section 142 includes the RANAP signal ocutput
from receiving section 141 in an HNBAP or RUA signal according to
predetermined parameter |, and transmits this to femto base station 110
via transmitting section 144,  Also, when an HNBAP or RUA signal

15 including NAS information for UE 100 is output from receiving section
141, femto control section 142 terminates the HNBAP or RUA signal,
picks up the RANAP signal including NAS information for UE 100, and
outputs this RANAP signal to core network control section 143 with the
NAS updating request information in the HNBAP or RUA signal.

20 {0048] Core network control section 143 has NAS information
updating section 145, and, when RANAP signal containing NAS
information for UE 100 is output from femto control section 142, NAS
information updating section 145 overwrites and updates the NAS
information for UE 100 contained in the RANAP signal, based on the

25 NAS updating request information in HNBAP or RUA signal reported
likewise, Also, core network control section 143 outputs the RANAP

signal containing updated NAS information for UE 100, to the core
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[00521In ST 103, UE 100 detects that a call for UE 100 has been 25received, from a paging request,
and establishes RRC connection with femto base station 110.In ST 104, UE 100 transmits a service
request towards currently connecting SGSN 150, via femto base station 110, in order to answer the
paging request.Incidentally, the service request includes information indicating a paging response.
[0053]In ST 105, feint base station 110 decides whether to processes the NAS signal received from
UE 100 or tadomeard ivie the wore rengotkCore retdvork function section 114 of femto base station
110, upon recewmg a NAS information processing necessity judging request from GW control section

113, judges \%%ﬁ'ﬂer thés ‘r‘é‘iﬂ&Vé&’lﬂAgcfr‘n%‘fnﬁﬁoH tgEmvite reudst Bagingrésddnséy isth response

to the pagl uest o base. sta 10 transmitted in ST 102 10based on information
memorlzedl A6 Iﬁﬁlgrﬁﬁ C%ﬁf%@cql i&roh @(‘i\fﬂ%tcﬁé’éﬂ) OBEATRY &FAl6, femto base

station 110 engoed stgg N S énfgrn’g;\yopn 4 %II’Q/PI gir?gues (f%gl | "eSpo se) rece ved f{%) UE 100
A

using an RANAP direct transfer encodes using a direct tr ransfer 156t & pr protoco complying

with the conel intefage sparifications:betwgen.femie hasestation M0.and,GW, 49, and outputs the
results to OW 140. [0055] FIG.9A shows the direct transfer contents of an HNBAP or RUA signal.
Also, FIG.9Bcshaws infoim@dionielennentstebNASon for UE 100, to the core network.
Also, transmitting section 144 transmits the uplink user data for UE 100
output from receiving section 141, to the core network, and transmits
the downlink user data to femto base station 110,
10 {0050] Next, the steps of call connection establishment between URE
100 and femto base station 110 when there is an incoming call from the
internet or home premise network for UE 100 in femto base station 110,
will be described using FIG.8.
[0051] In FIG.8, in ST 101, femto base station 110 receives a packet
15  for UE 100 from the internet or home network. Core network function
section 114 in femto base station 110, having received a packet for UE
100, starts the steps for establishing logical connection for UE 100. In
ST 102, core network function section 114 starts a paging step to
indicate that a call for UE 100 has been received. Then, femto base
20 station 110 memorizes, in non-CN incoming call detection section 116,
information indicating that a paging procedure has been initiated due to
a call for UE 100 having been received from the Internet or home
network.
[0052] In ST 103, UE 100 detects that a call for UE 100 has been
25  received, from a paging request, and establishes RRC connection with
femto base station 110. In ST 104, UE 100 transmits a service request

towards currently connecting SGSN 150, via femto base station 110, in
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20updating request information (or "SR Modification Request").In FIG.9A, a message type indicating
that the message is a direct transfer, a CN domain ID indicating to which CS/CP domain the message
is directed, and an RANAP message, which is upper protocol RANAP itself, are included.Furthermore,
a direct transfer contains an SR 25Modification Request, and, as shown in FIG.9B, this SR
Modification Request contains information indicating the necessity to modify the type of the service
request in tBERANARIRESIatec(IMadificatian cNecedsity' canal Inforhrationwiepresenting the actual
contents to be madified when modification is required ("Modification Contents"). [0056]If, according to
the judgmeht Fe&AR I Bf 0185 RS FdFRE ey SEHoidker&§BRER Paging response) that has been

received is ha response Jpaging request which femto hase station 110 has issued, the EINBAP or
RUA signal Fc(%%ﬁgrﬂs lg%\éoﬁajggﬁh%%%é%e%ﬁﬁfé?ﬁwﬁé%ng fr% téi%cé%é, & {pE H6ERESton
necessity in £16 28 hows;"Necassan; Andiihe {hdvpe of medification coptents, shows change from
paging response to signaling (paging response -> signaling). ? 100n the other han&, this paging

response is,R fegukar paging respepse 1o aRagingseayest fram the. care petwark, the, HNBAP or RUA
signal does not contain NAS updating request information, the IF type of modification necessity shows

"Not Necessaryi anddthe iy type of modifieation eontents is ngtrefereneed it G\Wo140; 1840057] In ST
107, OW 140, having received the HNBAP or RUA signal from femto base station 110, terminates
HNBAP or RUA, and picks up thecRANAP Bignalg Thenh it NAStapdating reduist ihformation is
included in the FENBAP or RUA signal, that is, if the IF type of modification necessity in F16.9B shows
"Necessary"aAdHe gm0ty pe 6£ mbdifitstiohl e Ate rits BROWS kchaRge friopi padind response to
signaling, GW 140 terminates the RANAP, picks up NAS informationéiervipe request: paging
response) ot LB 6D ARG UpdALds 'SR He ThHE NAS HGHSAE o $omt pabing Tesponse to

signaligg. AE!%QB'(E on information memorized in non-CN incoming call detection

section 116 (NAS check).
[0054] In ST 106, femto base station 110 encodes the NAS
information (service request: paging response) received from UE 100
using an RANAP direct transfer, encodes RANAP using a direct transfer

15 of a protocol complying with the control interface specifications
between femto base station 110 and GW 140, and outputs the results to
GW 140.
[0055] FIG.9A shows the direct transfer contents of an HNBAP or
RUA signal. Also, FIG.9B shows information clements of NAS

20 updating request information (or “SR Modification Request”). In
FIG.9A, a message type indicating that the message is a direct transfer,
a CN domain ID indicating to which CS/CP domain the message is
directed, and an RANAP message, which is upper protocol RANAP
itself, are included. Furthermore, a direct transfer contains an SR

25  Modification Request, and, as shown in FIG.9B, this SR Modification
Request contains information indicating the necessity te modify the

type of the service request in the RANAP message (“Modification
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NAS updating request information is not included in the HNBAP or 25RUA signal, that is, if the 1E type
of modification necessity in FIG.9B shows "Not Necessary," OW 140 does not process the RANAP
signal picked up, and thereafter carries out call connection establishment steps prescribed by 3GPP,
with the core network. [0058]In ST 108, GW 140 encodes the updated NAS information (service
request: signaling) by an RANAP direct transfer again, and transmits the result to SGSN 150 in the
core network c[@OB9]In $.Tak0D | SBSN 450 havingsreaeived INAScinformatioan(servide:request:

signaling) from UE 100,ljudges that a regular service initiation request has been received from UE
100, and cafties biircanicohmeetbh estibiisiinie at steps(présetidéeatyiosaPm withsUE 100, via femto
base stati(;:(I é&g.@tom 60]In ST 110, the core network having finished security procedure with UE
100, transmits “g&tvick aEEFE SihicH indfcatebemarbredttdtnihed stés i fedponse to a service

request from UE 100.have been successfully performed, to UE 100.Then, if, according to the result of
judging the lr%}éf:?é%ﬁ% to process ‘NAS lf'r‘(ff?;gr‘rr?a\at I Feteied 15 r(g%wag EN156, %88;\}%@&? NAS
informafion nglicais.a $67viqe, aeaent. care; pelwerk fnglign.section, 114, of femio base, siation 110
detects that secu?;ity E)rocedl?r% 'F]av%é bee&en successfully carried out ggete(v)eenfggfad ‘and SGSN 150,

and the signrling menneciprrhas heensussessiullyreatablished hetwespdbem 2006 LIN ST 111,
using predetermined parameter 1, femto base station 110 requests UE 100 to start the steps of

establishind cahnection fahser¥ce pith Ul 400f (ok ' Request PO Py Gantaxt Adtivations). APN, which is
information to specify the connection destination data network (PDN), is set as one of the
predeterminéfcparameter kighdithi$APNve of modification contents shows change

from paging response to signaling (paging response -> signaling). If,

10 on the other hand, this paging response is a regular paging response to a
paging request from the core network, the HNBAP or RUA signal does
not contain NAS updating request information, the IE type of
modification necessity shows “Not Necessary” and the IE type of
modification contents is not referenced in GW 140.

15 [0057} In ST 107, GW 140, having received the HNBAP or RUA
signal from femto base station 110, terminates HNBAP or RUA, and
picks up the RANAP signal. Then, if NAS updating request
information is included in the HNBAP or RUA signal, that is, if the IE
type of modification necessity in FIG.9B shows “Necessary” and the 1E

20 type of modification contents shows change from paging response to
signaling, GW 140 terminates the RANAP, picks up NAS information
(service request: paging response) for UE 100, and updates service type
in the NAS information from paging response to signaling. Also, if
NAS updating request information is not inciuded in the HNBAP or

25  RUA signal, that is, if the IE type of modification necessity in FIG.9B
shows “Not Necessary,” GW 140 does not process the RANAP signal

picked up, and thereafter carries out call connection establishment steps
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25also represents, for example, the ISP network providing broadband access to the user's home.
[0062]In ST 112, using the parameter acquired in ST 111, UE tOO requests call connection
establishment to femto base station 110 by a PDP context activation request (or "Activate PDP
Context Request"), which is an SM (Session Management) signal. 100631In ST 113, a radio bearer
(DTCH) that is adequate for service 5is established between femto base station 110 and UE 100.
[00641 In SAT¢34! fepstdbase Biation thl0h having cheeked that a radio bearer with UE 100 has been
successfully established, transmits a PDP context activation accept(or "Activate PDP Context

Accept”), whithriélan BMPHighBP 1§ 160, HHer 95 SThe1mp et abdVahdl ievifebase station 10110

start transmitting and receiving user data. (packet commupnication). [0065] Thus, according to
embodimer::dsl?{/vﬁ(é% fﬁgr%ei%taﬁli%%&ﬂ%) ¢ Ifo’f‘gé T Yoo BA4B akids HdmaRE Internet or

home networl, afly when getesting thgtdhe paging [espanse regeiied from the UE is the response to

the request from the femto base station, the femto base 1bstation 'modifies the service type of a

servicgsrequgstssansmyitied from the; W friom paging sesnonse o sigraling, and foryvards the paging

response message to a core network. When security procedure are successfully finished between the
UE and the(cere hatweta dbe ferpimbase) stasion ca@rien oyt galbsannection establishment steps
directly 20between the femto base station and the UE, so that it is possible to transmit communication
traffic having diretthrarriged it bhe fentto base statidndrorty the (Hierned arshonae aetwork, without
degrading the security level in a mobile communication network, and without traversing the core
network. 25[0066FAISS, aiflidlé enbodinient Arhasheen Beséfibel using UMTS 8ystém as an
example such that a GW updates NAS information, in an LTE/SAE (Long Term Evolution/System
Architecturé EVETutiBig syatent 110-

10 [0060] 1In ST 110, the core network having finished security procedure
with UE 100, transmits “service accept,” which indicates that
predetermined steps in response to a service request from UE 100 have
been successfully performed, to UE 100. Then, if, according to the
result of judging the necessity to process NAS information received

t5 from SGSN 150, received NAS information indicates a service accept,
core network function section 114 of femto base station 110 detects that
security procedure have been successfully carried out between UE 100
and SGSN 150, and the signaling connection has been successfully
established between them,

20 [0061] In ST 111, using predetermined parameter |, femto base station
110 requests UE 100 to start the steps of establishing connection for
service with UE 100 (or “Request PDP Context Activation”). APN,
which is information to specify the connection destination data network
(PDN), is set as one of the predetermined parameter 1, and this APN

25  also represents, for example, the ISP network providing broadband
access to the user’s home.

[0062} In ST 112, using the parameter acquired in ST 111, UE 100
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the contents of direct transfer message shown in FIGS are different. [0067]FIG.10A shows the
contents of a direct transfer that transfers NAS information, which is contained in an SIAP signal
representing a control protocol between a femto base station and a core network, and 5which is
transmitted first from a UE, to a core network, in an LTE/SAE system. Also, FIG. 10B shows
information elements of a NAS updating command (or "SR Modification Indicator"”). In FIG.10A, a
message type] wiith shdws andndicatiost ob b dinectrttasfemo dorweards NAS infor thation transmitted
first from a UE, to a core network, a NAS-PDU, 10which is NAS information itself, an information
clement for SPecifyifiéed UL LAt BASE StaticH arfticdtvans eNBPUB S 1R I s EXUTRAN CGl,

etc.), and a rjgs?Jn_tp sta&ﬁ?‘% connection (RRC establishment cause), are included.Furthermore, in
the direct transfer to' tfah & RIAST O MAEOR fi4e 1S #8Admitted first from the UE, an SR

15Modificat!i%ra) )i-?éu(l:ag%r fgsljnﬂtﬁdeg,}_%gg_%s spg};vgérgrg%e%g% EQ'Sa §5 !}Aaoftt%:&cﬁiscgfgg%uest includes

. . €3
information'to s the necessity to modify the't vice requestin

(-Modification Nesessityzl 8asinformation, s show e actuah anientp ofgodulation in the event

modification is necessary ("Modification Contents"). 20[0068]In the core network having received the
SR Modificatio dndicaios Tf thes |5 ype,0f medifigation necessity; inFIGLB shaws » Nggessary" and
the IE type of modification contents shows change from paging response to signaling, NAS information
having a servicestype iof & pagiHg haspoose isuupdatdd ithy NAS information hawing @ 253epvice type of
signaling, and subsequent processing is continued. [0069] (Embodiment 2) Embodiment 1 has been
described sithtidt acfeiglibageasgipi{ ot “Activate PDP Context Accept™), which is

an SM signal, to UE 100, and, in 8T 115, UE 100 and femto base station

16 110 start transmitting and receiving user data (packet communication).
[0065] Thus, according to embodiment 1, when there is an incoming
call for a UE in a femto base station from the Internet or home network,
only when detecting that the paging response received from the UFE is
the response to the request from the femto base station, the femto base

15 station modifies the service type of a service request transmitted from
the UE from paging response to signaling, and forwards the paging
response message to a core network.  When security procedure are
successfully finished between the UE and the core network, the femto
base station carries out call connection establishment steps directly

20 between the femto base station and the UE, so that it is possible to
transmit communication traffic having directly arrived at the femio base
station from the Internet or home network, without degrading the
security level in a mobile communication network, and without
traversing the core network,

25 [0066] Also, although embodiment 1 has been described using UMTS
system as an example such that a GW updates NAS information, in an

ILTE/SAE (Long Term Evolution/System Architecture Evolution) system,
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determines whether or not it is necessary to update a service request from a UE, and a OW actually
updates the service type of a service request from the UE from paging response to
signaling.Consequently, in case that signaling is concentrated in a GW on a temporary basis, the GW
is likely to suffer increased load due to RANAP signal terminating processing and NAS information
updating processing to be performed. A solution to avoid such possibility will be described in this
embodimerith2 githeepigsentdmasnition n0BTONRGS: digis ahslock diagidirPshowihg iz configuration of
femto 10base station 120 according to embodiment 2 of the present invention. Note that, parts in FIG.

11 that are tH9 84ine B4Gh IS 610 he BssigRéentte Shind refeidias ebdethas fiFmdess and their

detailed desgriptions will he omitted.FIG.11 is different from FIG.6 in adding NAS information updating
section 145?‘{:63‘ %g%é} RSN B Setti6h 154 F iB()aﬁlg\JN%gr? NAS ISR RTA6EH 5% BE 100 and

o B A B T R R D O

section 145 update AS Information based on't ng request information.

10072%F16,1R; 286948066 diagram sheying the:steps of £all 20coppection.esiaplistnment between

UE 100 and femto base station 120 according to embodiment 2 of the present invention.Note that,

parts in FIGyk2dhat are ithe, saroeiasin 8 will berassigneddhea: samesraference; pades,as in FIG.8,
and their detailed descriptions will be omitted. 25[0073]In F1G.12, in ST 206, femto base station 120

picks up NAS informétion fof BEkOD {servioe rbgdiestt pdging iespdfisél) and updates service type in
the NAS information from paging response to signaling. [0074]In ST 207, femto base station 120
encodes thé‘/lﬁ’ﬁddf@HN‘ASEOWS an indication of a direct transfer to forward NAS
information transmitted first from a UE, to a core network, a NAS-PDU,
10 which is NAS information itself, an information element for specifying
a UE, a femto base station and so on (eNB UE S1AP ID, TAI, E-UTRAN
CGl, etc.), and a reason to start RRC connection (RRC establishment
cause), are included. Furthermore, in the direct transfer to transfer the
NAS information that is transmitted first from the UE, an SR
15 Modification Indicator is included, and, as shown in FIG.108B, this SR
Modification Request includes information to show the necessity to
modify the type of a service request in the NAS-PDU (“Modification
Necessity”), and information to show the actual contents of modulation
in the event modification is necessary (“Modification Contents™),
20 [0068] In the core network having received the SR Modification
Indicator, if the IE type of modification necessity in FIG.10B shows
“Necessary” and the IE type of modification contents shows change
from paging response to signaling, NAS information having a service
type of a paging response is updated to NAS information having a
25  service type of signaling, and subsequent processing is continued,

[0069] (Embodiment 2)

Embodiment 1 has been described such that a femio base station
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information (service request: signaling) using an RANAP direct transfer, encodes this RANAP signal
using a direct transfer of a protocol complying with the control interface specifications between femto
base 5station 120 and GW 140 (for example, HN BAP or RUA), and outputs the results to GW 140.
[0075]In this way, with embodiment 2, a fcmto base station itself updates NAS information from a UE,
and by this means is able to reduce the processing load of a OW and transmit communication traffic
10that direcli§t arivies st tHectdmtoobase! stativn from theyinemed orchernernétworkgtoetite UE, without a
core network. [0076] gmbodiment 3) Embodiment 1 and embodiment 2 have been described such
that a GW dF $&fnio Base? St B LAESHE S8l by Preor & Ve SéNice bR dt8EFFom paging

response t%%%neaj%npr. Hig)vivgve{),énfLTE/SAEv system, which is dire,cied to an_object of providing
ife’ 2ommunication service A Whith RY AexXCgeitetatidr® mobilk toifuHichtion system

improved mo

naving evolyed fram LMTR, (.15 saalred fofisyie inteaiit and onfdanialiy o faes information

between a UE 20and a CN:1t would become possible risk which degra the security level to allow an

intermediate; pode sHCh /s & GW andierfamte base sation.temedify diregtly &fa%_.{}lﬁétim%fmaﬁon-sa
a femto base station and UE that are applicable to both UMTS and LTE/SAE system will be described

in this embedirnent 3 of diel Presentityention n2bAQ7H G ot3dsia blosk diggramrshewing a
configuration of femto base station 125 according to embodiment 3 of the present invention. Note that,
parts in FIGA 38 thétcare thevsame ashinpPt& i Wil be idsdigneéds28ibed in this
embodiment 2 of the present invention.
(0070} FIG.11 is a block diagram showing a configuration of femto
10 base station 120 according to embodiment 2 of the present invention.
Note that, parts in FIG.11 that are the same as in FIG.6 will be assigned
the same reference codes as in FIG.6, and their detailed descriptions
will be omitted. FIG.11 is different from FI1G.6 in adding NAS
information updating section 145 to core network function section 124,
15 [0071] When NAS information for UE 100 and NAS updating request
information are output from GW control section 113, NAS information
updating section 145 updates the NAS information for UE 100 based on
the NAS updating request information.
[0072] FIG.12 is a sequence diagram showing the steps of call
20  connection establishment between UE 100 and femto base station 120
according to embodiment 2 of the present invention. Note that, parts
in FI1G. 12 that are the same as in FIG.8 will be assigned the same
reference codes as in FIG.8, and their detailed descriptions will be
omitted.
25  [6073] In FIG.12, in ST 206, femto base station 120 picks up NAS
information for UE 100 (service request: paging response), and updates

service type in the NAS information from paging response to signaling.
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the same reference codes as in FIG.6, and their detailed descriptions will be omitted.FIG. 13 is
different from F1G.6 in adding paging processing section 127 to core network function section 126,
[0078] When non-CN incoming call detection information for UE 100 5is output from non-CN incoming
call detection section 116, paging processing section 127 creates a paging request including a non-CN
incoming call information, and transmits this paging request to UE 100, via transmitting section 115.
[0079]FIG.1458 & blockndfabrafv sHewine Basenfitiiration o WE k0l Oaecomingad efddiment 3 of
the present invention.In FIG.14, receiving section 101 outputs an RRC signal and downlink user data
transmitted ROAT Feiti6 BASE Stafibr 128¢ 16" wirBRald ephtisl 8&cis R Add 01w irdlegs Eontrol

section 1027t§rm' ate .th% RC ﬁgnal o%t%ut from receiving section WI, and establishes an RRC
connection W ferito Base ‘Stafioh 124 Alsds Wikele 8L é5htHo 88ETDIY 182°HYRISS a paging channel

(PCH) ransieTom oo bese, s 425 gt predetermingd ming, and judges whether or nota

paging request 100 is included.Wireless control section urther has non-C %{fncoming call

detection seedion 403 @ndhv0en 3 paging redupssitor i £00ds reeqived, nan-Gi ingaming call

detection section 103 judges whether or not non-CN incoming call information is included.If non-CN
incoming call énfesmationisineluded, non-CN incoming call detection section 103 includes non-CN
incoming call information in a
[0075] In this way, with embodiment 2, a femto base station itsclf
updates NAS information from a UE, and by this means is able to
reduce the processing load of a GW and transmit communication traffic
16 that directly arrives at the femto base station from the Internet or home
network, to the UE, without a core network.
[0076] (Embodiment 3)
Embodiment 1 and embodiment 2 have been described such that
a GW or femto base station updates the service type of a UE service
15 request from paging response to signaling. However, in LTE/SAE
system, which is directed to an object of providing improved mobile
comimunication service and which is a next-generation mobile
communication system having evolved from UMTS, it is required to
ensure integrity and confidentiality to NAS information between a UE
20 and a CN. It would become possible risk which degrades the security
fevel to allow an intermediate node such as a GW and/or femto base
station to modify directly the NAS information. 8o, a femto base
station and UE that are applicable to both UMTS and LTE/SAE system
will be described in this embodiment 3 of the present invention.
25 [0077] FIG.13 is a block diagram showing a configuration of femto
base station 125 according to embodiment 3 of the present invention.

Note that, parts in FIG.13 that are the same as in FIG.6 will be assigned
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25paging request and outputs this paging request to NAS control section 104.Also, wireless control
section 102 encodes NAS information output from NAS control section 104 as an RRC signal, and
outputs the RRC signal to femto base station 125, via transmitting section 106, using uplink
transmission steps prescribed by 3GYP. [008]1NAS control section 104, upon receiving a paging
request including non-CN incoming call information from non-CN incoming 5call detection section 103,
creates a séltVice Feguese Faiifg e dsvite tppBlat sighaling) anddsugibes tHe creiati@ service request
(NAS information) to wireless control section 102.1f the paging request does not contain no CN
incoming cal' bR, sdAS ESRrbf sectlb fa2 Hulptite 4 fg‘r\g‘ic‘é’ Y tiEsE RAAG & service type of a
aging 10response, to wireless rol section 102 in.a regular manner. [0082[ Transmitting section
Iiog tr%nsmﬁlé%é:r‘? ﬁ’é&g sﬁéﬁla]loc%nogi}n i%og NAS fln%\?fr% |01{1§, %%ttlﬁ)ul} fqr%%l\?ﬂge?e?sé control section 102, to

fermto baseyiaan 125 alsa Sensmiting, sestion A8 UANSII3 yagt daia it fom higher

application (not shown in the figure), to femto base 15station 125. [0083]|FIG.15 is a sequence diagram

showing thesstang of ¢all ORpaCtan estahlishpent batween ME 0Q;and feptq base station 125,
according to embodiment 3 of the present invention. Note that, parts in FIG. 15 that are the same as in

FIG. 12 willhe @ssigned theisame220ceterence gagdes as dn Fd6H. 12 and ikeir detailedidescriptions will
be omitted.
incoming call information, and transmits this paging request to UE 100,
via transmitting scection 115.
[0079] FIG.14 is a block diagram showing a configuration of UE 100
16 according to embodiment 3 of the prescent invention., In FIG.14,
receiving section 101 outputs an RRC signal and downlink user data
transmitted from femto base station 125, to wireless control section
102.
[0080] Wireless control section 102 terminates the RRC signal output
15 from receiving section 101, and establishes an RRC connection with
femto base station 125. Also, wireless control section 102 monitors a
paging channel (PCH) transmitted from femto base station 125 at
predetermined timing, and judges whether or not a paging request for
UE 100 is included. Wireless control section 102 further has non-CN
20 incoming call detection section 103, and, when a paging request for UE
100 is received, non-CN incoming call detection section 103 judges
whether or not non-CN incoming call information is included. If
non-CN incoming call information is included, non-CN incoming call
detection section 103 includes non-CN incoming call information in a
25  paging request and outputs this paging request to NAS control section
104. Also, wireless control section 102 encodes NAS information

output from NAS control section 104 as an RRC signal, and cutputs the
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[0084]In FIG. 15, in ST 302, paging processing section 127 of femto base station 125 includes non-CN
incoming call information in a paging request for UE 100, and transmits this paging request to UE 100.
95[0085] In ST 303, NAS control section 104 of UE 100 creates a service request having a service
type of signaling (NAS information creation). [00861In ST 304, UE 100 transmits an RRC signal
containing NAS information and having a service type of signaling, created in ST 303, to feint() base
station 125 REE8TRIAZhitway: Brdureingt i iembotiment 31 anfemtt bese station Sieludes non-CN
incoming call information in a paging request and transmits this paging request, and, upon receiving
processing %f th& BRGIAG Fé&f}é&-‘i?l%lG&iﬁé%%?\ﬁﬁ{éaﬁﬁnb)tzi’lﬁl%%fmation, a UE itself modifies NAS

information hat it i ssible tq guarantee the impartiality.and ciphering of NAS information, and,
consequen&?/ﬁ8 i%‘llob(l)!fﬁdpé)l\ﬁ?g%%%d%ﬁ%}gf&ééystgﬂf}s? it & hbS<tsie! 18 REit 88fthunication traffic

that drectly, aUies, Al NS,RTNO g SRY AN [ToM BEARISIICL o AOME NERYOt. 19,18, UE, without

traversing mobile operator's core network. [0088]Embodiments of the present invention have been

descried L aabave. 4008%AIBR. Although cages haveheen degeribeg, with, the;aboye.embodiment as

examples where the present invention is configured by hardware, the present invention can also be

realized bytsoftmare: i 30QI0LE achdunction black erapleyeddmthe: desariptiomok gach of the
20aforementioned embodiments may typically be implemented as an LSI

mformation) to wireless control section 102, If the paging request
does not contain non-CN incoming call information, NAS control
section 104 outputs a service request having a service type of a paging

10 response, to wireless control section 102 in a regular manner.
[0082] Transmitting section 106 transmits an RRC signal containing
NAS information, output from wireless control section 102, to femto
base station 125. Also, transmitting section 106 transmits user data
output from higher application (not shown in the figure), to femto base

15 station 125,
[0083}] FIG.15 is a sequence diagram showing the steps of call
connection establishment between UE 100 and femto base station 125,
according to embodiment 3 of the present invention. Note that, parts
in FIG.15 that are the same as in FIG.12 will be assigned the same

20 reference codes as in FIG.12, and their detailed descriptions will be
omitted.
[0084] In FIG.15, in ST 302, paging processing section 127 of femto
base station 125 includes non-CN incoming call information in a paging
request for UE 100, and transmits this paging request to UE 100.

25 [0085] Ia ST 303, NAS control section 104 of UE 100 creates a
service request having a service type of signaling (NAS information

creation}.
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constituted by an integrated circuit. These may be individual chips or partially or totally contained on a
single chip. "LSI- is adopted here but this may also be referred to as -IC," "system LSI," "super LSI," or
"ultra LSI" depending on differing extents of integration. 25[0091]Further, the method of circuit
integration is not limited to LSI's, and implementation using dedicated circuitry or general purpose
processors is also possible.After LSI manufacture, utilization of a programmable FPGA (Field
Programmalé &dte Aprdyy il rddbnfiglirabie proidessorRihere icormectionsi andgsettifys of circuit
cells within an LSI can be reconfigured is also possible. [0092]Further, if integrated circuit technology
comes out (3 FEHMAALBESIEhE X IESUR GEINE HRIVEREeH eHitordenticoriaattst iBchioldly or a
derivative otthetr te(%hni())lo Y, gt its nat_r%lly also possible to carry out function block integration using this
technology.,&)pp‘fi%}at?on&o% ioteéRfiolor y is also possible. [0093]The disclosure of Japanese Patent

Application pjo12008- 280338, iad o0, ctoter 30,2008, Ingluding dhe, speciicalion, drawings and

abstract, is incorporated herein by reference T its entirety rdustrial App|lcabﬁﬁ§€/i 0841The base

stationsappasatussi QAlRWAY- APRAFIHS Gl SANNBCTioR.gstablishment mghgq and wirgless

communication system according to the present invention are applicablé to, for example, mobile
communicatian SyiSteMAis paging request, and, upon receiving processing of the

paging request including non-CN incoming call information, a UE iiself
modifies NAS information, so that it is possible to guarantee the
impartiality and ciphering of NAS information, and, consequently, in

10 both UMTS and LTE/SAE systems, it is possible to transmit
communication traffic that directly arrives at the femto basc station
from the Internet or home network, to the UE, without traversing
mobile operator’s core network.
[0088] Embodiments of the present invention have been described

15 above.
[0089] Also, although cases have been described with the above
embodiment as examples where the present invention is configured by
hardware, the present invention can also be realized by software.
[0090] Each function block employed in the description of each of the

20 aforementioned embodiments may typically be implemented as an LSI
constituted by an integrated circuit. These may be individual chips or
partially or totally contained on a single chip. “LSI” is adopied here
but this may also be referred to as “IC,” “system LSI,” “super LSI,” or
“ultra LS1” depending on differing extents of integration,

25 [0091] Further, the method of circuit integration is not limited to
L51l's, and implementation using dedicated circuitry or general purpose

processors is also possible.  After LSI manufacture, utilization of a
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CLAIMS Claim 1A base station apparatus comprising: a receiving section that receives a paging
response to a paging from a wireless communication terminal apparatus; a judging section that
judges whether the paging response is response to the paging which the base station apparatus has
transmitted; and a transmitting section that, when the paging response is judged to be a response to
the paging which the base station apparatus has 10transmitted, includes a request for change of a
service requestdnatiiersdyind FSponEe; lahd tregrsmits thik:paging Aespphse te a gateway apparatus.
Claim 2The base station apparatus according to claim 1, wherein 15the transmitting section transmits
the request'i$ifg 3 $4dit A duSS AetRBR BpIictibhesiototblrushs ataperion pistodslcCiim 3A base

station apparatys comprising: a receivipg section that receives a paging response to a
paging 20from \%Féﬁﬁsﬂ%%ﬁéﬁﬁ&ﬁ‘ié%ﬁﬁ& Epphiat#i€ss15te s judging section that judges

whether the paging response. is g response to the paging, which the base statjon apparatus has
transmittede;gggg aﬁtrangrgl%tﬁ{g is%éﬁger?gt azt@:%/v en t 1(’J%eglp?algghl?I‘I]]'g(;;) f?%%go(h%%} Fssjﬁ)élggeé) %p?oaB% a response

to the paginggyhiclythe,bage: siation apRaratusNas transmitied..changes éﬁﬁ{xi%egsﬁ%veét from the

paging response to signaling, and transmits the result to a gateway apparatus. 2
derivative other technology, it is naturally also possible to carry out

function block integration using this technology. Application of
biotechnology is also possible.
[0093] The disclosure of Japanesc Patent Application No.

10 2008-280339, filed on October 30, 2008, including the specification,
drawings and abstract, is incorporated herein by reference in its

entirety,

Industrial Applicability

I5  [0094] The base station apparatus, gateway apparatus, call connection
establishment method and wireless communication system according to
the present invention are applicable to, for example, mobile

communication systems.



Claim 4A gateway apparatus comprising: receiving section that receives a paging response
transmitted from a wireless communication terminal apparatus via a base station Sapparatus; and

a transmitting section that, when a request for change of a service request is included in the paging
response, changes the service request from the paging response to signaling, and transmits the result
to a core network. 10 Claim 5A call connection establishment method comprising: a receiving
step of receiving a paging response to a pagind-ih3dSe station apparatus from a wireless
communication terminal apparatus; 15a judging step of judging whether the paging response is a
response to-the Bading which Bie bada!dtdtian BppEratUsOmAR trisitted: a first transmitting step of,
when the paging respoﬁnseej\ijs], Ji%d ed to be a response to the gagin which the base station apparatus

has transmitted, inclubiig & Feguest B thaAbE S SehicR teblRdt PRRSS0ading fd&onse, and
transmitting:[is, PAGING.TRSRONSE, ma.%.géﬁ?%%yt%P%'i?ﬁ‘sﬁp}ng atys, 2 SEcond transmitting step of,

when the request for change of the service request is included In thé paging response, changing the

servicesrequest from the PRYINGLESRANER.10;signaling nand dransmitling,the 23rgsult from the gateway
apparatus to a core network. Claim 6A wireless communication system comprising:
response to the paging which the base station apparatus has transmitted;
and
a fransmitting scction that, when the paging response is judged
to be a response to the paging which the base station apparatus has
10 transmitted, includes a request for change of a service request in the

paging response, and transmits this paging response to a gateway

apparatus.

Claim 2 The base station apparatus according to claim 1, wherein
15 the transmitting section transmits the request using a radio access

network application protocol user adaptation protocol.

Ciaim 3 A base station apparatus comprising:
a receiving section that receives a paging response to a paging
20 from a wireless communication terminal apparatus;

a judging section that judges whether the paging response is a
response to the paging which the base station apparatus has transmitted;
and

a transmitting section that, when the paging response is judged

25  to be a response to the paging which the base station apparatus has
transmitted, changes a service request from the paging response to

signaling, and transmits the result to a gateway apparatus.
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a base station apparatus comprising: a receiving section that receives a paging response to a
paging from a wireless communication terminal apparatus; a judging section that judges whether or
not the paging 5response is a response to paging which the base station apparatus has transmitted;
and a transmitting section that, when the paging response is judged to be the response to the
paging which the base station apparatus has transmitted, includes a request for change of a 10service
request in the paging response and transmits this paging response to a gateway apparatus; and the
gateway apparatus comprising: a receiving section that receives the paging response transmitted
from the bagé%‘ﬁti%n apparatds AR T SEPR AR HHItIRG Be&ib #hat, when the request for change of the
service request is included in the ga%lﬁgﬁ sponse,.changes the service request from the paging

response to signaliflg, and tratsifs {8 6 hétivorke ABSTRICTF 27 SMIA&Jstem capable
of normally gannecting & cell witant dearading the,seevrly level n & mobile teringl petwork, evenin
cases when a call addressed to a set of user equipment (1 7 i arrives via the 5 Internet or a home
network. In b0k fefptp base station (110)) receives a packet addressed to a set of UE (100) via
the Internet or a home network and, in ST 102, starts a paging procedure. In ST 103, the set of UE
(100) establishes an RR&saonnieqtiar toithe fermiodese statign £4:0)o INCRT 104 the UE (100)
transmits, to the femto base 10station (110), a paging response addressed to the SGSN (150).In ST
105, the ferstosbaserstatiost (1510) perforinsNAS pedficatiors fthec, changes the service

request from the paging response to signaling, and transmits the result

to a core network.

10
Claim 5 A call connection establishment method comprising;:

a receiving step of receiving a paging response to a paging in a
base station apparatus from a wireless communication terminal
apparatus;

15 a judging step of judging whether the paging response is a

response to the paging which the base station apparatus has transmitted;

a first transmitting step of, when the paging response is judged
to be a response to the paging which the base station apparatus has
transmitted, including a request for change of a service request in the

20 paging response, and transmitting this paging response to a gateway

apparatus; and

a second transmitfing step of, when the request for change of the
service request is included in the paging response, changing the service
request from the paging response to signaling, and transmitting the

25  result from the gateway apparatus to a core network.

Claim 6 A wireless communication system comprising:

29



femto base station (110) detects the paging response to a paging request made by itself, the femto
base station (110), in ST 107, changes the service type of the service request received from the UE

(100) from the 15paging response to signaling.

a base station apparatus comprising:
a recelving section that receives a paging response to a
paging from a wireless communication terminal apparatus;
a judging section that judges whether or not the paging
5 response is a response to paging which the base station
apparatus has transmitted; and
a transmitting section that, when the paging response is
judged to be the response to the paging which the base station
apparatus has transmitied, includes a request for change of a
10 service request in the paging response and transmits this
paging response to a gateway apparatus; and
the gateway apparatus comprising:
a receiving section that receives the paging response
transmitted from the base station apparatus; and
15 a transmitting section that, when the request for change
of the service request is included in the paging response,
changes the service request from the paging response to

signaling, and transmits the result to a core network.
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