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 this, 3rd Generation 15Partnership Project (3GPP) is studying to provide a femto cell base
station app?ﬁé{ﬁs(’(fe f"oeﬂéb(é“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 base on is provided ina As shown InFIG. 1,in a
household, 14 pTHOD, AND WIRELESS COMMUNICATION SYSTEM

5
Technical Field
f06001}] 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] Lately, to provide a solution for increasing traffic of, for

example, data communication, many mobile operators are forced to
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it is likely that, in addition to a feint base station, an IP 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-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 introducifB R feifitd BHES R ALGH! Gt € ptsEible to kBBPpIAE COSMoWEritHAR Pr6¥IEnY additional base

stations outdoors and off-load indoor-origingted communication traffic directly to the Internet.By this
means, it is 58xpected t8 edtite 1644 85955%’35 r%&%gﬁgiﬁ MiSbie MERTOMREY REN LAISS, in future, a

ot A bt S R b e i

communicate directly each other, via a fernto base station, without traversi obile operator's core
network, anchpravide ¥aHeYs; INBractive:seviaes .the Wser (1 0[0905INeXt, the steps of call

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

exampie, wilk be described using bkl 2 Refewingtekle:R, i UEnafter & conpection established with a
Radio Network Controller (RNC) through Radio Resource Control (RRC) call connection establishment

15procedurd (87 11){ requests @ stantucfiseivice (e aicSGSN, wsinisapsenice regdiest, which is a
GPRS Mobility Management (GMM)

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
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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 T4y it tipheMngs 25piddesting has been performed successfully, the UE requests call
connection establishment using a PDP context activation request (or "Activate Packet Data Protocol

Context Re§tit8r), whithi&a*Sbs5igA% > MAragenient (M) Srial (ST 18) HoopyeiAtis SM signal,
an Access Point Name (APN) to specify a target data netw acket datanetwork: PDN) for the
connection 14 r[ﬁ%gi%(édf (38 Ewgtr?ﬁép@@gﬂ, ?Ja%%an ”rgf:\é“iﬁ)/ﬁ?g tﬁg léri/lfcglbﬁgfz 4840ir&d B'54ddress
information ” -has Py Informatign, through a Domain, Name
System (D sﬁ}gfggé@dﬂ%rﬁgﬁggg%%ﬁic‘z g%glli/lgggzﬁlﬁ%g@ﬁé I !%dgéﬁens;l of ﬁ%uaéssmhe SGSN

transmits ap RAB-ASHEAMEN: ReqHestWhigk is a5 RANAP: signal, 1a thg,R NC 4and requests tunnel
establishment between the RNC and the 10SGSN (ST [6). [00081Next. the SGSN, having checked the

tunnel established betwveen ibe RNE bodithe: SGSN: Sansmits @RBR sentextreatingyeguest (or
"Create PDP Context Request"), which is a GPRS Tunneling Protocol (GTP) signal, to the GGSN

having the Wpaddiess actfuited 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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15through 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 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 credtifgirdspoasBlidt cordae RDPOomext Regpohse") Awhich is £ BFCsighat (ST 18).At this
point in time the GGSN configures routing 25information (i.e. route selection) for the UE, and manages
the routing iforhition ¥4 BOP téftext! [DUTBINER( & ispitde kighdt fibm thd (GESN i Bnsmitted to
the 3 UE using a PDP context aétiva'gon acceé)}g éor "Activate PDP Context Accept”), which is an SM

signal (ST 19)" drid the 'O Starts"fah Ir"r‘lﬁtir"ijg(2 1'rECEVINGUSEH 84tk (Pe. packet Edmifdinication) (ST

B e AR [Ty Ui FOSH SR IgNies [oLLo Iinalion for e, w10y FC ppages e

¥ T N .
routing information as PDP context. [0011 this way, t rougcl)q fhe above series o processing, an

IMT-2000 packe! systar sets uplagical sarnsstions hetwesna E and a GGSN on a per connection
basis and performs tunneling, thereby enabling packet communication.

[0GL1] With this way, through the above series of processing, an
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
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10[00121Next, 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 F1G.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 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 taifoleatiiantehie @SN 4t sdméctimey anothemassgmptionsisi giwdindhatifiellOE keeps
being attached to one SGSN that is located in a core network. 20[0013]The femto base station, having
received a BDP torftet EdfiatiBnifeglBet Sranshhitted FmRReCUEr ¢d88 ¢otitransfer this request to

the SGSN, and, instead,. selects an PDN to connect to, based on APN information, using its own
SGSN funclbhi(&T 2 R3St HAE fdr BXarHEIE et TSPH8 ROV BrokdBAnE BEbess to the use's

ashome capbefiRified pared gn lfornarion belydedn AP, IOAALTRARIN base siation

determines to process call connection establishment for the using its co-located GESN function

which the (g 57c20: i FiG2susing e GGIN L 8G SN RNG anehNode Bifupgtiopglities provided in the

femto base station make it possible to establish logical connections between the UE and the GGSN,
on a per Scengatiomipasisrand konsequertly eniaile sannysicatiae draffic etiginating.from a femto
base station to be off-loaded directly to the Internet or home network, without traversing a mobile
operator's dote retwork:20CGitattdow bid, 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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Non-Patent Literature [0015] NPL 1: 3GPP TS23.060 v7.8.0 15Summary 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 are initiated as a
paging procedure with broadcasting within a specific area to discover the UE.With the paging, when
information Y8 fisdidater an ingoning salhforcalUE eeiies at hn SESN ilier 86 SN transmiits information
indicating that a UE has received the incoming 25call, to base stations in the 11E's registered service
area. [0018]FPHE HIE %‘éﬁ‘ﬂ%té%t%ﬁé%é?th@e%gf ahlincoming call¥8e thervE pased eftsignals from a
base station at %rﬁdeter ined timin hen there is an incoming call detected, the UE transmits a

. W
service reqUiest %?N_h”i Oﬂ%a.ﬁ'?dlﬂg% SEEN (B T19) PieSSeiice FEQUESE iHtiid&s Mifdimation to
indicate th%!&%‘?f§§r&%?\!?&y?§y§:ap%%%‘%%‘%%s%?onse). Following this, through the

5  call connection establishment procedure shown in FIG.2, logical
connections are established 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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paging (service type: paging response).Following this, through the 5call connection establishment
procedure shown in FIG.2, logical connections are established between the UE and the GGSN on a
per connection basis and tunneling is performed, thereby enabling packet communication. [0019]Next,
FIG.4 shows the steps of call connection establishment 10when an incoming call for a GE arrives at a

femto base statiga:fiom e internet or hams netwpekinhdG.4na feratolase staiigneregeives a
packet for a UE from the Internet or home network (ST 22).%)020] The femto base station transmits a
paging messagectstHEIE (8#B tRBCcotiibatoiSEisR afit e EERRINBATEAES ifFhe Fémto base

15station (ST 23)-4802 tidsragniirnacakeve hihg.Weisoattached to a SGSN in a core network, and,

upon detectingBEaging, transmits a service request including information as a paging response, to the

SGSN in the cBi&fdtwofk (BFDRIE 2690557 In!thel &G SROVFthBIEBIE hefiiofR hEity TdtBived the

f‘er\(ice geque%%viﬁ%ty@% PROING reﬁ@@ﬂse&ﬁr@ﬁme UE, thefenisonasegeordprging.message
aving been transmitted to the UE, so that the SGSN detects that an incorrec vice request has
been received HBFRheAUEETKINE traALHs P BEIGe Hlectihg e s8agsdst Séﬁg\g F?éje%f") to the

25UE (ST 25).490R23lha-savigsrequastis sejeptethy the-SGHbk subasaerenbsesutity procedure (UE

authentication, preparation related to radio .
carried out in the co-located SGSN  of the femto base station,
information related to the UE authentication needs to be moved from
the core network SGSN to the femto cell. That 18 o say, important
information related to user authentication is memorized in a femto base
station which is likely to be provided in a general user’s home, and, as
a result of this, there is a possibility 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 systermn that, when
there is an incoming call for a UE from the Internet or home network,

are able to carry out conmection 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;



interval ciphering, etc ) cannot be performed, and the UP is unable to successfully finish the call
connection establishment procedure for the incoming call from the Internet or home network. [0024]A
possible solution to the above problem is to temporarily attach the UP to an SGSN co-located in a
femto base station, and process a service request from the UE in the co-located SGSN in the femto
base station. Meﬁerw%ﬁﬁfﬁﬁﬁ%&'@&ﬁ Stﬁﬁ‘d“%PJI?CSQUrﬁaﬁfﬁg‘:aﬁr&%&%t in ttjagd%géoggted SGSN of
the femto base station, information related to the UE authentication needs to be ‘ moved from the core
network SGSNbto thesfereccétl. Tivatisciosayhinkpdharhdsforatitonaepatatiso aseisautdentication is
memorlzeql in %&g&&baaseéa}égp V‘f{a&‘;hdﬁz}ﬁ@%l,y torbe pr%\fl\q%g '%’qﬁ@é@erﬁl user's Qq}%'and, as a
result of this, there is a possibility that the security level might be degraded. [0025] m%o iments of
the present investionspravddecasbasetBeaqtishngpparands [ atevwey apparmiss call connection

establishment mgthod ﬁ'égo\f\éi{ﬁé%sa%}!}?&'QE%%EPB@E%‘&&%@%%}%@%58—&%?&8128@@%9 call for a

UE from the Internet or home nétwork, are able to carry out connection setup successfully without
decreasing the@@mwwvépm@tm@ﬂmgamgmcmwmv@@w@sdhﬂbm@lws;kﬂemgouza]
According to a, el 3SpRel ﬁ}ﬁagﬁ‘?%%ﬁ?Q%@é@é&%ﬁ%ﬁéﬁt%f?@?&%@l%ﬁ%ﬁ%@éi@aﬂjﬁcﬁ’@ﬂg@tus
comprising: a receiving section that receives a paging response to a paging from a'wireless
communicatiorﬁ@éﬁ@pﬁhﬂh@ﬁﬁ?ﬁtﬁ%{@ﬂﬁﬁm@m@aﬁmimmﬁa@ejuagémﬁ@iﬁé@ the Wﬁb@@ons_e is a
response to the,paging Witich 1hePASE RIAUQMSRRALAIUS NaSISaYSH:ANda Fansitipg.gection that,

when the paging response is judged to be a response to the paging which the base station apparatus
has issued, incleRlpazapeGaRBt FO SCRE AR 1608 @é‘ﬁ%@lﬁécﬁ@@g@ e eepEiviythespenseatemd transmits
the paging respapse 3 aaiewa;APPARIHS {02631 AGEAIHINg: 19,2 BrCoEhAsREsE Aldhe present
invention, there is provided a base station apparatus comprising: a receiving section that receives a
paging respons$tiGIE BaiA g Wikclessidem SipTeatiopPratinal apparatus; a judging section that
judges Whethe{éb%B?%&éﬁﬁHg@éeaiﬁl@d%’%ﬁ@&s@ﬂ&éﬂ%&@ﬂmgx)@ﬁﬂﬁhmﬁeﬁa fRtigeapparatus has

transmitted; and a transmitting section that, when the paging response is judged to be a response to

the paging whi8AEREHABRAETHIFOTP BRBHFAEIS FeCS Y HHEFARESH, BRRIRGEE 85 SePPRIBS SEURSHrom the
paging response{erSigRalingn and vapsmitsihesrauitiaaSalavay ARRRT kS §3026h) According to a

third aspect of the present invention, there is provided a gateway apparatus comFrising; a receiving
section that reGERAES ESpARhY FEBHBHER & 8FRRtENHORFE viless dohimie &ichs@Mithal apparatus

via a ba$e_Statl‘éatéﬁpﬁrﬁﬁb'ﬁidéﬁqtﬁtﬁé%ﬁ%?&s?ﬁﬁﬁ@,ncﬁﬁ@g&%@ %@%%@s@%;@%ﬁf a service
request is included in the paging response, changes the service request from the paging response to

signaling, and FHBATESRABSFEE Tt H Mbrd A SERSTRIGOb2 673 Aot i B5WYASirth aspect of the
present inventigiyharesis ravided acalkcaspestianiestrblishmertmethed comprising: a receiving

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

communicatiorf tEr AR ASBr SRR SERIAGIAG SRh OrIRHGIRG IHEREN B FRgM g FesdpbIs? is a
response to the pagingashigbethe basgagiatiomapparatushasirapynisied; adirstdrapgaiting step of,
when the paging response is judged to be a respanse. to the paging which the base station apparatus

has transmitted THETHBIFY AT SEIESRIGPEREIEE B 4EehgiSEPe el iih P reBp®Rge, and

transmitting thigpREINY 1€SPABSHIRA BAtgWaY-pRAGIISH ANk Sbseconskisansgppitting step of when the
request for change of the service request is included in the paging response, chan %gg%\/he service

request from tHEBEBIAE s PEh SRS HAINGP AMd YRR <hR Ry 1R STRSIR TS i d8e 4y apparatus

to a core netwerkpfR2adimgaaring.tach tithaspeckphtbpfressnidnventiondnereisgryided a
wireless communication_system comprising: a base s_tat'}%g apparatus comprising: a receiving section

that receives augHE rEYPORIS I A bEYHGHERT ST WRdIsBagIng response, and transmitiing

this paging response to a gateway 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



communication terminal apparatus; a judging section that judges whether or not the paging 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 transmitted, includes a request for change of a service request in the paging response
and transmits thj 1g y.apparatus; and the gateway aratus comprising: a
receiving sectioran@1 tlril)[gtg #eg%gﬁzg%@%%qgi%%%r}egﬁ%n%mﬁ rﬁﬁ%&’?rorﬁithueg %Ss‘e"’%s%l %noéﬁﬁératus; and a
transmitting se¢tiomaBEE WippnHteiseqrsspior changeefthickehddereguestisjpeudedhasthe paging

response, changes the seryice,reguest, iNg.response to.signaling, and transmits the result
to a core network. Aﬁg{%&n%a%&g%g%‘g&g%%%ﬁéﬁioné][o‘(ﬂ)jg%ﬁ%%&%%g%%’g 16 em é%(ljslrlhueda %83? the present
invention, wherPéhé¥e iespeictn i waliforehisE flonbabe shtonetgrhomehnetwarkyitisipossible to
carry out call copnggtion blishment successf ithout degrading the.security level in a mobile
communication netﬁv%gér)l? %%i%%i%%i%%?%%f%%ﬁ%%%%% ?}?gl f@%g\%%l Ig’c%ﬁr“?f%ﬁsr%t of a
wireless comm.UﬁT@a“@FéWB&sz@m?g PG o a serenceptiagramaskiahingathesteps:aheall connection
establishment g MT:2Q00ASKELSWGEMha: roEIR (83 SeAencs disaram sho

g\éi?%%the steps of
directly off-loading communication traffic originating from a f3ThtoDASe S ation, el

r téthet or home
network;  F1 PiscassEtiie ApRatititiiatn s Rowingthdnstepstiofctibtomhectibea espastisfiment in the

event there is an, | i in.a:fe station, from the Internet or home network;
FIG.5 shows a%ﬁlgﬁg%ﬁ%?g{ \(/:V@i‘rgi%ggg é@éﬁéﬁi?ﬁgﬁgﬁ ts%étga Eggcgerggfﬁast% e“r%%&qmq%%t 1 of the
present inventidffVice TFAGH fogblsckadiagreaspehewing gnebnfigurdtiomofitheflemtabase station
shown in FIG.5;qre nerdodif. 7 is a block diagram showing a configuration of the OW shown in FIGS;
F1G.8 is a sequence diagram showing the steps of call connection establishment between a UE and a
femto base station according to 5embodiment | of the present invention; FIG.9A shows direct transfer

contents of an AAN,BARQIRWA (s of Tnvention

[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



signal; FIG.9B shows information elements of NAS updating request in 10FIG.! OA shows direct
transfer contents of an SIAP 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; 15FIG.il is a block
diagram showing a configuration of a femto base station according to embodiment 2 of the present
invention; FIG.12 is a sequence diagram showing the steps of call connection establishment

between a UE and & femtd hask! stafich atortingoy Brabbdinddhe 2rof ika prédént ihéntion; 20F1G.13
is a block diagram showing.a configuration of a femto base station according to embodiment 3 of the
present invéﬁﬁ&fﬁ FIG 14°is a block diagram showing a configuration of a UE according to

embodiment 3 of thg present nvention: &, ., E1G 1515 3 sequence, diagram showing the steps
of call 25connection establishment between s UE and a femto base Station Accor INg"to embodiment 3

of the present inventian. » PeseriRtian ot Embediments 100291Now; embodiments qf the present
invention will be described in detail with reference to the accompanying drawings-The following
embodimenis: willbe: each deseribag based ion awitgless access
FIG. YA shows direct transfer contents of an HNBAP or RUA
signal;
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.



5technology standardized by 3GPP, such as General Packet Radio Service (GPRS) and Universal
Mobile Telecommunications System (UMTS). However the present invention is not limited to Long
Term Evolution (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¢caRd IEEEBOS. Eonk sHanstilE bther wireless access technologies such as 3GPP2. [0030]
(Embodiment 1%?]ESFlG.5 shows a coni;i‘%ylration of a wireless communication system according to

embodiment'f of the PrgerftiReAHHS e ifdIedy E6nthiRIERIDA Sy &idmtsh&w ek 9% 5 has UE

100, femto pna%% fc,t%ti%r% ][10 ;Ef:\!\é}]lég,tgqq' acore %et\éygrli.g%?,l Femto basr stgtiri)n 110 is provided
in user's premise thome) 20131 “Assighs A manades redburdes 1o Siirele S S MMELHIONS, receives

informationdhiat s rpesiRried: viadhe ehvical ayes VE 100 toplinkaffie, gud ransers recelved

downlink data for UE 100.That is to say, feint base station 110 plays a role of an access point for UE

100, on a wireless iRGeess Netwark, 25(0032HE 100 comyngricates withithe gare petwprk, the Internet
or home network, via ferny) base station 110.In the home network, PC 130 is provided for example,

and PC 13Q@R& BE 400 tommunidaiéodinectly, iviaciemtobiasei station, 1Onwithsur Baversing the core
network, and provides various interactive services to the user. [003310W 140 is located between
femto basetstation crlthanprascore 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

10



network, and concentrates and relays communications between SGSN 5150 in the core network and a
plurality of femto base stations 110. Such the configuration to place fcmto base station
non-transparently to the core network nodes makes it possible to deploy a large number of fcmto base
stations 110, without increasing the processing load of core network equipments. 10[0034] SGSN 150
and GGSN 160 are provided in the core network, so that SGSN 150, upon receiving a service request
from UE 109! i5&ffornis arf atitiie Ricatioh proeessfomUEh 200 bifd ebrimals kalksarnectioerk,
establishment processjng between OW 140 and GGSN 160. Also, GGSN 160 manages addresses for
data commBRIEa ‘flfi)egs‘é?grﬁ%%’é‘ TE268 e quiredror hacKEr EdhTmunication. [0035]FIG.6 is a
block diagragyshqwing g configuration of Station 14

puts an

f .
section 111'0u RC gignal and tplik User dats tanditd #8m UE 70 $ Girdiess control

section 112,A\s0, freeiving section 1L OuiRHts 8,20Home Node B:Application bar (HNBAP) signal,
RANAP User Adaptation (RUA) signal and downlink user data for UE 100, transmitted from OW 140,

to OWxontiglsestion 1daAlsaeeriving sestion 14 eutpdis dataeceivedas ipput directly from the
Internet or home network, to core network function section 114. 25[0036]Wireless control section 112
terminates thec RRIG: signeli gutpui fonoredetdnt: section 44 %4 arid establishassan RRG cepnection with
UE 100.Also, from the RRC signal, wireless control section 112 judges that UE 100 is requesting
transmissidri/feeeptiors by Noh eéesstStkatunt (MAS)ihormation ayith the momeumetworkfand outputs

NAS information to OW control section 113.Furthermore, wireless control
femto base stations 110, without increasing the processing load of core

Erqto base station 110- shwon in EIG.5,In FIG.6, receiving
CLWeen

network equipments.

10 [0034] SGSN 150 and GGSN 160 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

11



section 112 encodes control information output from GW control 5section 113 as an RRC signal, and
outputs the RRC signal to UE 100 via transmitting section 115. [00371Also, wireless control section
112, upon receiving uplink user data from UE 100, terminates the wireless protocol and outputs the
user data to OW control section 113.Also, wireless control section 112, 10upon receiving downlink
user data for UE 100 from OW control section 113, performs wireless protocol processing according
to predeteriiaéd/darkifleter s helstrars s iats s E 100n/itprambiittingdsection 115. [00381 OW
control section 113 processes the EINBAP or RUA signal output from receiving section 111, and

terminates tHe RARAP' SiGral IS SH e cEid héRfoTR T AIES L &N ohtrdl SebtiBH 112 fidges whether

or notitis ne O?%_}&&/}.%Oﬂtrt%n%r% %gnﬁ?q gi(g&al tI(]? PE 100 ba{shgd on the RANAP si na! or.a control
signal outptt From AGtwWork flinctiGh Section” < 14, "and, if trahHiieSiohis HEEEEary *8ists control
%El_]b]ﬁ, to 20wireless
;

information that;is, output from the core netwark ar core nefwork function gecti o 10 2 eSS

control section 112. [00391 Also, OW control section 113 requests core netwo
to judge whetheroer net NAS infermation fer, Uik 1Q,optrut frankrwireless,contsol sectiph +12, or NAS

information from the core network, needs to be processed.Based on the judgment result in core
25network funatien sestion: 114 OW £ontrol 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 Viﬁ}@éﬁﬁmitmﬂg%emi@glgis_controI 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

12



[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, 5upon receiving doink user data for UE 100 from OW 140 or core network function section 114,
terminates transport network protocol and outputs user data to wireless control section 112.Also, when
uplink user data for UE 100 is output fromlreless control section 112, GW control section 113 performs
transport nettdrkiprotes6rprocesskig t imatédrding to predetermined parameter 1, and transmits
uplink user data to OW 140 via transmitting section 115, or outputs uplink user data to core network
function sedtioh 114 (00491 hetfork RAMEIBALRELTH 19X rébEivéstddfifof W 100 received
directly from the Interpet or. home network via receiving 15section 111, and outputs a control signal for
establ?;hingnfoté;\iigarls(cglﬁﬁg% ion 8?%&“155%0 %%H?FSI SHCHiN 1 15 ToOR P 6 Ehe etwork
function segfip 114 fejermines.whather femio,base station 110 peeds fo process the NAS

information received from UE 100 based on NAS information processing necessity judging 20request

output Srom@QW corEel seetionywl A B Wperepragessing NAS informationeofe Hejwerk function section
114 outputs information for requesting GW 140 to update this NAS information based on NAS

informationirepeiveld fangenearatestNAS informatiom foe UE 100and auiputs thergepertad NAS
information to OW control section 113.0n 25the other hand, when NAS information needs not be
processed,Torputs user data to wireless control section 112, Also, when uplink
user data for UE 100 is output from wireless contirol 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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network function section 114 instructs OW control section 113 to promptly output the received NAS
information to OW 140. Incidentally, core network function section 114 functions as a judging means.
[0043] Also, when uplink user data for UE 100 is output from OW control section 113, core network
function section 114 performs packet data network protocol processing according to predetermined
parameter |, and transmits data to the Internet or home network via transmitting section 115.Also,
when downlihkidsar ¢lte for YEN 206 i3 butbue from secéiving! déctipnatianeore admlgrkofainction
section 114 terminates the packet data network protocol and outputs data to OW control section
10113. [0044F &bte network function section 114 has non-CN incoming call detection section 116, and,

hen th ] directly.from the | ter home netwark without involving the
\évor?annetsvrg lgféh?csor?] Cl?l!éomln 1 tectlékr%asegﬁog%fﬁ Ré%%%gﬁgﬁ?{ﬂeg&%ncommg call is
a call from gytside,the gore, “FWOE!%;[Q%“QHE%S@ ngieetian:hio (ANt ) KRG geptrol signa

output from wireless control section 112, to UE 100.Also, transmitting section 1 nsmlts downlink

data for UEJHQR, autut fromavirelass canttak sgchion 12, 10 5, 100-A59, ransmitiing Z0section 115
transmits NAS information for UE 100, output from OW control section 113, to GW 140.Also,

transmitting seationdd Siransiaits uplitde Usardata for alo0,.coutprk fram @MW santrpl gection 113 to
OW 140, and outputs uplink user data for UE 100, output from core network function section 114, to

the Internet of iomel hétwork! 25[00A6IFG 7 id ia block dikgrartpshoWirig 8 configuratiénoo OW 140

shown in FIGS.In FIG.7, receiving section 141 outputs an FINBAP or
receiving section 111, core network function section 114 terminates the

packet data network protocol and outputs data to GW 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

14



RUA signal containing NAS information for UE 100, transmitted from fcmto base station 110, and an
RANAP signal, transmitted from the core network, to femto control section 142Also, receiving section
141 upon receiving uplink user data for UE 100 from femto base station 110, performs predetermined
transport network protocol processing, and 5Stransmits the uplink user data to the core network via
transmitting section 144.Also, upon receiving downlink user data for UE 100 from the core network,
receiving séetivvp 12sperfotmg ptétetenshinadirAnspEre etwbrk protocist proessind witk the user
data, and transmits the downlink user data to fcmto base station 110 via transmitting 10section 144.

[0047]FembeE8iftid st dsria s telioks thE RANAP sighsf dulSEEHOM $eteiving setlion 141 in an
HNBAP or RUA signal according to predetermined parameter I, and transmits this to fernto base
ciation 1104 Bl CRRRE T AICH whin T AR B HON SR BTG Gty RAS
information from; receivi ction 141, femto control section 142 terminates the
FINBAP orEI)fQQLFJéAAE{gF? I%l%ﬁgsgi% {ﬁg& RA@@%&%&?‘%J ingr%Rgaﬁn%??h%%Fosﬁ t6v 6Ed100, and outputs

this RANAR signalitq Gare netwark,central section 143 with he NAS ppdating fequest information in
the lINBAP or RUA signal, 20[0048] Core network control section 143 has NAS information updating

section 145.cand; when RANAR) sigpahcostainingodNASyinfermatian fer tdEr30Qis ousputdsam ferny)
control section 142, NAS information updating section 145 overwrites and updates the NAS
informationtfor UE 40C tentdined in theRANARsighdl, basédrorstipe 2ENASNIpddting request
information in HNBAP or RUA signal reported Likewise.Also, core network control section 143 outputs
the RANAPransport 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

15



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 143 and containing updated NAS
information for UE 100, to the core network. Also, transmitting section 144 transmits the uplink user
data for UEHOGeutpuy frohnaeeeivinig: gettion 44 1,4é the core network, and transmits the downlink
user data to femto base station 110. 10[0050]Next, the steps of call connection establishment between
UE 100 and b bade sttt 116 whek dhetd s 8 Hasdihing: ealf Mok the Inkrhbtsde hse premise

network for UE 1Q0 in femto_basg station 110, will be described using FIG.8. [0051]In FIG.8, in ST
101, femto b3E&%tRHEN 1 {brdd 'Rfé?%t‘;%{bl{é’tr\g[gﬁérltgg’l%tﬁ?ﬂ%fﬂ?@ﬂnﬁ&fﬂé‘f SPRORRE network. Core

network function siciien 11440, [eh9 base stAian 140, having received i packet for b5 100, starts

the steps for establishing logical connection for , core net unction section 114

starts  paging flapia indicate thatia calhionUE, 100 bas been seseived. Then, femiq hase 20station

110 memorizes, in non-CN incoming call detection section 116, information indicating that a paging
procedure hasbeen initiatec due rossscalliorhik 90 having hegn received framthe Witgrnet or home

network. [00521In ST 103, UE 100 detects that a call for UE 100 has been
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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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 to forward it to the core network.Core network
function sectich$ 114 enfeiitd Hese sEifiénT 10 cupon faceiving d NAShinfermation: prooedsing necessity
judging request from GW control section 113, judges whether the received NAS information (service
request: padifgreEpdRLey 18 4 HREpoHYES 16! the HAGBFEJSEECWRIch femto base station 110

transmitted i 02, 1 on information memorized in non-CN incoming call detection section
116 (NAS c#?a(c%;. [OO@%EFSﬁ %02,8%% o' Base %?éf%‘?‘n iel(é gﬁ&ﬂé@ fﬁ@ﬁg‘%ﬁ fofHatiot (Service
request: pagingespanae)iecelvad pMAE 10 Halng AnRANAR direct frapsier, encodes RANAP
using a direct transfer 150f a protocol complying with the contro‘rvlntertjace specfﬁca‘ﬁons between

femto base station L 10 and GV 440, and putputsdhe rgsults S0 W. 14Q. 10085] FIG 9Ashpws the

direct transfer contents of an HNBAP or RUA signal. Also, FIG.9B shows information elements of NAS
upon receiving a NAS information processing necessity judging request

from GW control section 113, judges whether the received NAS
information (service request: paging response) is a response (o the
paging request which femto base station 110 transmitted in ST 102,

10 based 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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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 thecRANAP message (' Modification pecessitg) | and inforimatiorsrapresenting the actual
contents to be modified when modification is required ("Modification Contents"). [0056]If, according to
the judgmeri P8ttt S ansn NS FFbipiatioA(geivice redliesdtipaaimyrésporae)sthat has been
received is 'E:Sl r onslp to a paging request which femto base station 110 has issued, the EINBAP or
RUA signal o%%giﬁ})ws NAS GpUafiitEreqUas IosmaHdH ahtHid 2ast, the 1BV e of modification

necessity |nH,|§:floGr;rggt !s(pg\%/s E,Necessar}/,eS%:nd the |IE type of m d{g{%?t%?nsggﬁéﬁrrl‘% [%1%@ Igggirlngge from

paging response to signa i?\% tjp})gaiﬁa%spongggénéigiﬁgﬁr(l}gf)ﬁsﬁ, 100n t

response is2(eguIak Paging §2sRNSE: 1A, 2RI [PRURSL IR MG LOGNPIMOFIEIMEHINBAP or RUA

signal does not contain NAS updating request information, the [F type of modification necessity shows

"Not Necessigsytiang Ahe dE typenof padifieation; contents isgintiigferancedsiniG 140::4510057] In ST
107, OW 140, having received the HNBAP or RUA signal from femto base station 110, terminates

HNBAP or RUS; ianckpickshupithe RANAPisighdlcihem if NASwpdatingirequestlinfegmation is
included in the FENBAP or RUA signal, that is, if the IF type of modification necessity in F16.9B shows
"Necessary" Hadahe Iy 208ype dfamiddification contéifis showsachange frole pagirg: response to

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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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 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 SGPP edithytididtte WetlvoHe [0DB8InST 108, GW 140 encodes the updated NAS
information (service request: signaling) b%)?n RANAP direct transfer again, and transmits the result to

SGSN 150 IiY the*dord hetlotK 5065914 D e G She 1850t Ah § reSeitdamumsifiiformation (service

request: signaling) from UE 100, judges that a regular service initiation request has been received
from UE 106{: “dnd cafrf ugﬁi'cﬁﬁé&?gﬁé‘% i(%ry e‘%‘f‘%@m nt'$t&ss praselibed & 3GPE with UE 100,

via femto bsg,siyien 410, J019060IIN ST L1, opre netwotk havipg fnished securty procedre

with UE 100, transmits "service accept,- which indicates 't%at p'r% etermined steps in response to a

service;requestsiiom UE 460 havesheer sticgessiully performed; 1 VE 400, Then, Jf, according to the

result of judging the necessity to process .NAS information received 15from SGSN 150, received NAS
information(ingicates & §epdeeageepingoreaeVok fLywtionsestionils of famip hasa station 110

detects that security procedure have been successfully carried out between UE 100 and SGSN 150,
and the sigmalingtconnexctiors hds: bdert sucoessfaly festablishedifetwed e theias 20[0Q61]In ST 111,
using predetermined parameter 1, femto base station

connection establishment steps prescribed by 3GPP, with UE 100, via

femto base station 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 {o the user’s home.

[0062} In ST 112, using the parameter acquired in ST 111, UE 100
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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 I, and this APN 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 contexteagtivsitionaé quest ¢ot I'ActbaebPBPhCoritént Reguesti), andtigh ésiaht 8N {Session
Managemerrléésignal. 100631In ST 113, a radio bearer (DTCH) that is adequate for service 5is
establishedIDetwesh fehita Base §patiSANT ANETUEATOD! 300642 In(am ey, Reastodsass station 110,

having checl;ﬁd hat a ra%(iﬁ[bf%grer.with UE 100 has heen successfully established, transmits a PDP
context activation aScebtior Acfit a8 PO EHniEkE Nectis™? Which is an SM signal, to UE 100, and, in

ST 115, U d - station 10110 sta itting and receiving, user data (packet
A D06 TR Accbrd 4 SR TAEALT WRER I 1 Ak A S

communication hus, a¢cording to embo hen there foraUEina

femto base statioifrorm dhevIntemes ar. home, netwark. gnly wien, detgeting fhat the paging response

received from the UE is the response to the request from the femto base station, the femto base

15station mjariifieq the seyvice ypeceh & servics reguest ransmitted fram the U from Haging response
to signaling, and forwards the paging response message to a core network. When security procedure

are successfally<finishdd bEtwe6nithe b and: the cofel hetawik; the femto hase statiopsarries out call
connection establishment steps directly 20between the femto base station and the UE, so that it is
possible to NSt e6MYidHicatien trdffic hatitlg diteclyrdrivedtarthd fempo Haselstation from the
Internet or home network, without de%ragii]n(? the security level in a mobile communication network, and

without travaer}sw tﬁ@&&t‘e %M,gng_(} in ST 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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25[0066] Also, although embodiment 1 has been described using UMTS system as an example such
that a GW updates NAS information, in an LTE/SAE (Long Term Evolution/System Architecture
Evolution) system, 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, arid Svwkigkeisttrarseittedt firstfsdet andks 4 dore/netwdrkGi am ¢ TEISAEystem. Also,
FIG. 10B shows information elements of a NAS updating command (or "SR Modification Indicator”). In
FIG.10A, a HH8&Hge fifé, Which$bivsanSAaIRIEn YT & dirs&itianstdeto thlAra™NAS Snformation

transmitted fjr I%G]fro a UE,.to a core etwork, a NAS-PDU, 10which.is NAS informatjon itself, an
information cl‘§ SRt forspeaRing a{‘iQEi,f’an%ﬂ?fb“Bg & &téfio ];%g SO NBIGECBTAB D, TAL,

E-UTRAN COW £l ANd AjeRsen 10, st BRE gannediion (RRG;estaplshiment causg) are
e NA all re g

included.Furthermore, in the direct transfer to transfer the In orz?n%%on it}heatv‘f;'ﬁz)Erainsrriltted first from

the UEs an $R;13Medificationndiogtar is-included: and..as showp,in HIG. 108, thisSR Medification
Request includes information to show the necessity to modify the type of a service request in the
NAS-PDU (sMadification Necessity ) Bassldnformation ki show the-aatualicontents of madwation in the
event modification is necessary ("Modification Contents"). 20[0068]In the core network having received
the SR Modificatiom thdicatds Kf #hed £ type of nhodification )necéssityin kG, 1DBishews:"Necessary"
and the IE type of modification contents shows change from paging response to signaling, NAS
informationtB&¢ing’ & Senibe Wpe bfia Padihg Pesponseriscipdated ¢6 NABirforrdatichShaving a

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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25service type of signaling, and subsequent processing is continued. [0069] (Embodiment 2)
Embodiment 1 has been described such that a feral base station 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 termit@tiigproce 8sid laid NAS infoimatien Hpdating probgssing covie peefgrmetd. A solution to
avoid such possibility will be described in this embodiment 2 of the present invention. [0070]FIG. ii is a
block diagrah? %Bv\}ii?gé‘egnﬁg%ﬁgtiéﬁtBF%éFanéﬁé%é}é?aﬁ%ﬁ"i% Leedraing 5 BMBBdiment 2 of the

present invention. Note that, iIn FIG. 11 that are the same as in FIG.6 will he assigned the same
s R U TR e Gty oS end PR bt IE511 8 BicTent rom

{ c
reference COO%S asin

FIG.6 in adding. NASinformatign updating section 145 to carg network function section 124. 15
100711 When I\E}AS inform[;étibn fo%DULE 100 and NAS u%d%t?ﬁglrg(%égtcir#i%%r;r%%tiyoﬁgé?esb]&%ﬁut from GW

controkseciion 143, NAS infosmation MpAating seafipn 145 dndates.the, NAS informatian for UE 100

based on the NAS updating request information. 100721F16.12 is a sequence diagram showing the
steps of calh 20cexviagtian ¢stablisimeninbetweandk: 100 anddermia basersiationd 2@ agcording to

embodiment 2 of the present invention.Note that, parts in FIG. 12 that are the same as in FIG.8 will be
assigned thé saheé ikefeterrceodddescds in FIG 8] and ihkib detailed dedcriptibins will be omitted.

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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25[0073]In F1G.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. [0074]In ST 207, femto base station 120 encodes the updated NAS 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 (folEk&hplel HNBAPTorfiRUA), lantt outputsitHé fesults to 6 W 140 JOOEE MRS way, with
embodiment 2, a fcmto base station itself updates NAS information from a UE, and by this means is
able to reducd W8 PrERRISIAGIEHT STTH'OW SHEnPAHSEItComMEnaniGioN vt tothtrdisdetly arrives

at the femto bangcsta"(érg ngm%%lntemet or home network, to the UE, without a core network. [0076]
: :

(Embodimeht 3) Embo d EBOdIHBR 2 AAVE bABPGESEbedl BIRHHAL a GW or femto

e S Wi I S g g g o
communicadign;iserviod andiwhigh 1s 8 pext-gengiplionimobiler o, RUA), and outputs
the results to GW 140,
[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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communication system having evolved from UMTS, it is required to ensure integrity and confidentiality
to NAS information between a UE 20and a CN.It would become possible risk which degrades the
security level to allow an intermediate node such as a GW and/or femto base station to modify directly
the NAS information.So, 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 shtWirig: & ediffigearatioch ST demes basE Kafiorn 185 hetordify tededodiméts of the present
invention. Note that, parts in FIG. 13 that are the same as in F1G.6 will be assigned 23 the same

reference cBdbstds FTRIE 8: anti!Helr detdliddergesdristionstiin b Brifibid B1B 213 & different from

F1G.6in addiggegg%n quoc%%s_i_Pg;§ction 127 %}o core getwork function sr?%t:lq%n 126, [0078] When

non-CN inddming calltd&tsdtion information fof UE 160 5id LBt 1ot b incoming call detection

O g PreRERSINA el Lah RIS ARAaa EaRt NGNGB non: Glpcarming cal

information, and transmits this paging request to UE 100, via transmitting section 115. [0079]FIG.14 is

a block diaggam showing.a cenfiguratiopah U 100 10accordingdta-emhopiment,3 of the present.
invention.In FIG.14, receiving section 101 outputs an RRC signal and downlink user data transmitted

from femto jpase:statignst25; da wireless conirel segtion 1602u {008atWitelass contral section 102
terminates the RRC signal output
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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from receiving section WI, 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 20incoming 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 incBiikgstall shfbrmation i§ ineludetiffmor-CN incomingdall information islacluded, non-CN
incoming call detection section 103 includes non-CN incoming call information in a 25paging request
and output2tHitspagiHg FegassridRivg CORadINEHdHP 104 XSS Rireless control section 102

encodes NAS, ipfarmation output from NAS control section 104 as an RRC signal, and outputs the
RRC signal[%)fge'fl ito ba%‘réé s%gﬁémifﬁ%}%g Fralzéé] ittingsEEti6n" 108, Ldidg Usink Hiidmission steps

prescribed by 3G ﬁ%[ggﬁ]ﬂéﬁﬁn‘: &E%geﬂiﬂni%% h%%?‘g)%eﬁ?

ivin%grpa@]@q request including
. 111 - ANE i .
non-CN incoming call information from non-CN incoming 5ca detection section 03, &reates a service

request havipg a1 sexviGe AyPecef Signaling, and Qutpuls thecreatedsservics, request (NAS information)
to wireless control section 102.If the paging request

type of signaling, and outputs the created service request (NAS
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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does not contain no CN incoming call information, NAS control section 104 outputs a service request
having a service type of a paging 10response, 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 15station 125.
[0083]FIG.1% 1534 beqlrefce dikbrahi sHitving thenstepsioRddl connettiornesiablishmart between UE
100 and femto base station 125, according to embodiment 3 of the present invention. Note that, parts
in FIG. 15 thiaf A8 #hé0dh Attt alaN G2 12 Wil e i8S gHe 8l tiead iinge 20fetéériBebdéas in F1G.12,
and their dettai d Qes ri tionszwill be,) mitted. [0084]In FIG. 15, in ST 302, paging processing section
127 of femto basé slafidh 173 |h%ﬂ.1&é nhon-CN incoming call information in a paging request for UE

100, and tr%%rgi;?thiﬁ]pﬁgig% 3_uae§é 1o (Hg 1%). ﬁgggq)ocg% n §1’ ££§ NAS gontrqltasgction 104 of UE

I
t g )
100 creates a service request having a service type of S|gn§l|ng ( hlirﬂo(r)maat?oen%creé%%n). [00861In

ST 304, UE 400 trausiaits @nRRG signa! containing NAS, infarmagion;and-havinga,service type of
signaling, created in ST 303, to feint() base station 125. 100871In this way, according to embodiment
3, a femto hasesstation bingludes hoaq@bsincoming sal infernation i adeaging regugst and
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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transmits this paging request, and, upon receiving processing of the paging request including non-CN
incoming call information, a UE itself modifies NAS information, so that it is possible to guarantee the
impartiality and ciphering of NAS information, and, consequently. in 10both UMTS and LTE/SAE
systems, it is possible to transmit communication traffic that directly arrives at the femto base station
from the Internet or home network, to the UE, without traversing mobile operator's core network.
[0088]Embatinrtenits of théephderit ifVientlonreave beenbdesCritedikSabove.a100891Also, although
cases have been described with the above embodiment as examples where the present invention is
configured By 4RaEGaE the Pressat iHvEtorN canalset bevealizbd Yyisefwale i10080aEaeh function
block emplo %%in the ?‘iiﬁiptio of each of the 20aforementioned embodiments may typically be

implemented 28 4h 151 conSetutdd ByAR tebiatetf ciéGitPiisd8 ay be individual chips or partially or
totally contai n asingle chip. “LSI- is adopted here but this may also be referred 1o as -IC,"
"system LS eslSsgu%er Lélll:%oer%"uﬁré %ﬁ'fgé%%ngdfncga é)‘?rltaﬁiié?i#gog%ter{l}tg}g? iﬁ)t%ggr{é)tié?ﬁl? 091]Further,

the method j0f gircyit integratiopyis ﬁpfalmﬁqé%ﬁ'{%@99&@@&%@9{%@%93&991Qggi%t%d girculiry or

general purpose processors is also possible.After LS| manufacture, utilization of a~programmable

FPGA (Field Riegrammehle GatenAtray) or & recontigrrable piacessorsvhers eonnestions and settings
of circuit cells within an LSI can be reconfigured is also possible. [0092]Further, if integrated circuit

technology bomesoubtio céplaceShkSlmassaresult oft thé advapgemen pfisemicanductor technology
ora 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.



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 Japanese Patent
Application No, 102008-280339, filed on October 30, 2008, including the specification, drawings and
abstract, is incorporated herein by reference in its entirety. Industrial Applicability 15100941The base
station apparatus, gateway apparatus, call connection establishment method and wireless
communication system according to the preserft inddMibn are applicable to, for example, mobile
communication systems. CLAIMS Claim 1A base station apparatus comprising: a receiving
section thatT&&8Rds a pagifigte&porial i8S pAGiHY fofPARIFEIESS: communication terminal

apparatus; a judl%lng sectloQ that kudges whether thegpaglng response is response to the paging
which the base statfon apparatas had trandmitsd:- Aha atrBAEHIfiRG Seetish that, RitidA #he paging

response isugert 0 ha AesRanss 19 e BadnANieh 115 bage station apparatus has

10transmitted, includes a request for change o aserwce Uest in’the
5 a judging section that judges whether the paging response is a

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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paging response, and transmits this paging response to a gateway apparatus. Claim 2The base
station apparatus according to claim 1, wherein 15the transmitting section transmits the request using
a radio access network application protocol user adaptation protocol. Claim 3A base station apparatus
comprising:- a receiving section that receives a paging response to a paging 20from 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 statidiBpbaratus Had H&REmittat TidHgeLP SN iB_-Gequest from the paging response to
signaling, and transmits the result to a gateway apparatus. 28 . Claim 4A gateway apparatus
comprising:  reeENiRY 484i0R THArrAEALLS S Putirt PASIAeE ARGt HOTH Hdireless
communication.tefminal apparatiis via @ hase siafien sanparatus; and., , (. atransmiting section that,
when a request for change of a service request Is inc uded n’the paging response, changes the
servicg reqyestfrom dhe paging response to signaling, and transmits the result to a core network. 10

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 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:
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Claim 5A 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;
15a 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 servicexréguestiftilve 201aint fFesponse samd transmitting this paging response to a
gateway apparatus; and a second transmitting step of, when the request for change of the service
request is included in the péfgfr’?&%‘éﬁb%@é,céh%’?@ig@ the-§eNicelr@GFaBEGIHRAB Pabing response to
signaling, and transmitti)r_l.g th 25resu|tafr0{n the gateway apparatus to. a core network. Claim 6A
wireless communicatiorr §yStént Compriding* % %%?é@{ﬁfiﬁﬁté%a{r@tﬁg LOHHEHGI S a receiving
section that receives a paging fasRenIse. {0 paging flom & wiieless commupigation terminal
apparatus; a judging section that judges whether or not the paging %Jresponse IS apre%p(%se to paging

which the base station apparatus has ransmitied, 8P6ho 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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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
base station apparatus; and 15a transmitting section that, when the request for change of the service
request is included in the paging response, chdhgedithé dervice request from the paging response to
signaling, and transmits the result to a core network. ABSTRACT A system capable of normally
connecting a call Wlﬁﬂédt"b‘é‘@réé}i?@bt}fé %%@L&ﬁt@ VB4R hebleterminaMidffork, even in cases when
a call addre sed a se[ﬁof user e UI t (1.1E) arrLﬁres via the 5 Internet or a home network. In ST

101, a femt %‘Ea’tlf) (ﬁﬁbrr’é ég a éa%l@gpgd dSS8H T5th Bet¥PUE (100 Yk fAéShternet or a
home netw%;E &T‘% g}aa;l' %f éar&sig Bagcn%@r%;ed%éejﬁ lligld?rh O(?U é_l'} 5 set of UE. gl&og establishes
| t 1

an RRC connection to t ernto ase station ( 6) Yransmlts o the femto

base 19station.(110) @ PagNGreRRANSAaddIgssed g the SGRN, (150). 10 3T10p; g femto base

station (110) performs NAS verification.If the femto base station (110) detects the paging response to
a paging regiiestpadepic itselt daedegato hasesstation(&10) oS 4.0% c charggs the service type of

the service request received from the UE (100) from the 15paging response to signaling.
home network and, in ST 102, starts a paging procedure. In ST 103,
the set of UE {100) establishes an RRC connection to the femto base
station (110). In 5T 104, the UE (100) transmits, to the femto base

10 ‘station (110), a paging response addressed to the SGSN (150). In ST

105, the femto base station (110) performs NAS verification. If the
femto base station (110) detects the paging response to a paging request
made by itseii, the femto base station (110), in ST 107, changes the

service type of the service request received from the UE (100) from the

13 paging response to signaling.
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