DESCRIPTION Title of Invention BASE STATION DEVICE, GATEWAY DEVICE, CALL
CONNECTION ESTABLISHMENT METHOD, AND WIRELESS COMMUNICATION 5 SYSTEM
Technical Field [0001] The present invention relates to a base station apparatus, gateway apparatus,
call connection establishment method andiegless 49gqgnmunication system, for controlling call
connection establishment. Background Art [0002] A macro cell base station apparatus for wireless
communicatignt(Bnaene basedstation) having a large cell radius is 15provided mainly outdoors, and, in
addition to this, 3rd Generation Partnership Project (3GPP) is studying to provide a femto cell base

station apparBtt§ {Iid basd KENOH habifig R¥AIK r8dins! sftagpfoxinfatel/ Fetdrid tens of meters in a
h hold, office, ani ilj h
onfiguration 1 BT e HaH O D TS ho SO G Hattm i 1.

configuration in ven ase station Is providedin a owninFIG. 1,ina
householg, it isdikepshat, in addition to a femto base station, an IF telephone, an IF-TV, and
furthermore a plurality of personal computers and suchlike devices, share one xDSL, FTTH or suchlike
Internet-connecting 25network via fixed-line system. The femto base station is connected with a core
network via a_concentrator (GW). [0004]Lately, to provide a solution for increasing traffic of, for
example, datg%ﬂ?ﬂ?ﬁﬁh%&lign, many mobile operators are forced to improve equipment and facilities,

Consequentlyqfay qtrogyecing.a.femin bags staliensit is Pessibla 16 keep the.eest lower than providing
additional base stations outdoors and off-load indoor-originated

gateway apparatus, call connection establishment method and wireless

10 communication system, for controlling call connection establishment.

Background Art
[6002] A macro cell base station apparatus for wireless
communication {macro base station) having a large cell radius is

15 provided mainly outdoors, and, in addition to this, 3rd Generation
Partnership Project (3GPP) is studying to provide a femio 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.

20 {0003} FIG.1 shows a system configuration in the event a femto base
station is provided in a household. As shown in FIG.1, in a household,
it is 1i.kely that, in addition to a femto base siation, an [P telephone, an
IP-TV, and furthermore a plurality of personal computers and suchlike
devices, share one xDSL, FTTH or suchlike Internet-connecting

25 network via fixed-line system. The femto base station is connected
with a core network via a concentrator (GW).

[0004] Lately, to provide a solution for increasing traffic of, for
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5communication traffic directly to the Internet.By this means, it is expected to reduce load of a core
network in a mobile network system. Also, in future, a communication device in a user's premise and a
mobile terminal are expected to be able to communicate directly each other, via a feint base station,
without traversing mobile operator's 10core network, and provide various interactive services to the
user. [0005]Nextrereestd ps ofosaih eomidttiontestablistiriient preamdiv B12000 gatket system, disclosed
in non-patent Jiterature | for exampled'\\i/[vill, e described using FIG.2. Referring to FIG.2, a US, after a

connection estABTSAES HitR L BAABNEHOHE onirSisr BRREY tstirbUgARAHIS Resource Control

(RRC) call COrf‘@x%%i%?@@QU?&MP%”&%QQ?@%Q&%@&B’Eﬁg%%éisl@é&@r&%féﬁwi%iH-?gan SGSN, using a
service request, which is a GPRS Mobility Management (GMM) protocol signal (ST 12). A service

request messagdéiimehdes:rsfotaiation toteguestral siffvdlind conmectoie(setaection for signaling)
20between the UE and the SGSN (service type: signaling). (00Q6] The SGSN performs authentication
processing for tHRTHE ARG RS tEE S Hafhn ‘sc}ﬂﬁ%*a%%ﬁq (%Jl@)‘,safﬂa,aﬁﬁ»ag Kresult of this, the

UE is identifiegdiqs & valid Wa,indicates RNG 1o initiaie ciphering pracessingfaraaglio connection by
a security mode 95command, which is an RANAP signal (ST 14). Then, if ciphering processing has

been performed suceessfully, theodthreguestsicaddconnectionestaplishimentudsing a PDP context
activation request (or "Activate Packet Data Protocol Context Request”), which is a Session

Management (&N} 'SigRHEr (83 £55. §0BBY M thikesit SigRat o R ea e pOSENAFREAPN) to specify a
target data “%WK QR%%%Q&@&%@”&%&PNMHB &Q?r%%@?xqifﬂ]ﬁ)ife operator’s

10  core network, and provide various interactive services to the user.
[0005] Next, the steps of call connection establishment in an
IMT-2000 packet system, disclosed in non-patent literature 1 for
example, will be described using F1G.2. Referring to FIG.2, a UE,
after a connection established with a Radio Network Controiler (RNC)

15 through Radio Resource Control (RRC) call connection establishment
procedure (ST 11), requests a start of service to an SGSN, using a
service request, which is a GPRS Mobility Management (GMM)
protocel signal (ST 12). A service request message includes
information to request a signaling connection (connection lor signaling)

20 between the UE and the SGSN (service type: signaling).

{6006] 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 io initiate
ciphering processing for a radio connection by a security mode

25  command, which is an RANAP signpal (ST 14). Then, if ciphering
processing has been performed successfully, the UE requests call

connection establishment using a PDP context activation request (or
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5provided, so that the SGSN, upon receiving this SM signal, acquires IP address information of the
GGSN to connect to, based on the APN information, through a Domain Name System (DNS)
procedure. Then, upon successfully acquiring the IP address of the GGSN, the SGSN transmits an
RAG Assignment Request, which is an RANAP signal, to 10the RNC, and requests tunnel
establishment‘Betiiredn fre RO andPthe SGEIN(RTx1®) < [0GO8] Nextithe SGESNshaving checked the
tunnel established between the RNC and the SGSN, transmits a PDP context creating request (or
"Create PDP ¢3RASE R USMH, i3 {8 L EPRS Tunneling 15Protocol (GTP) signal, to the GGSN

having the IP addyess ﬁ@quigeg&h@ggpam RS NOsaarR-ANd (RaNests cplgappection
establishment for the UE (ST 17). [0009] In this GTP signal, also, APN information is provided, so that

GGSN having: tegeivied dhe & bPksignak canddentify thé PRINND &stabliste 20thei conimection, based on
the APN information. When the GGSN successfully completes call connection establishment

processiny, the SEXN-i§ tpBHERFIRSTTAN SRR EEHEH Betalhishind it pPatedsityhisd been performed
successtully, M&%ﬂﬁat&@@%’!&@m%t@@@u% ESRPDSE 0Ty (AL RIPAGQntext Response”),

which is a GTP signal 25(ST 18). At this point in time the GOWN configures routing information (i.e.
route selectiom) fierthe OF tandgiandges dhe routing informationgspPiR dortextT {OO10] Next, a

response Slgnt?gléi?mszggs?fcslsly ai\?:ctg[tai.?isnrrg]igleedltg gcli%ress of the GGSN, the SGSN
transmits an RAB Assignment Request, which is an RANAP signal, to
16 the RNC, and requests tunnel establishment between the RNC and the
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
15  Protocol (GTP) signal, to the GGSN having the [P address acquired
through the DNS procedure, and requests call connection establishment
for the UE (ST 17).
{00091 In this GTP signal, also, APN information is provided, so that
GGSN having received the GTP signal can identify the PDN to establish
20  the connection, based on the APN information. When the GGSN
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
25 (ST 18). At this point in time the GGSN configures routing
information (i.c. route sefection) for the UE, and manages the routing

information as PDP context.



UE using a PDP context activation accept (or "Activate PDP Context Accept"), which is an SM signal
(ST 19), and the UE starts transmitting and receiving user data (i.e. packet communication) (ST 20). At
this 5point in time, the SGSN configures routing information for the UE, and manages the routing
information as PDP context. [0011] With this way, through the above series of processing, an
[IVIT-2000 paidket Eystbirrsetsrapriogicas ieoahdctionshbefileeN &s Wiz wavdi £€dGSMien a per connection -
basis and performs tunnelin 10enabling packet communication. [0012] Next, the steps of

, thereb C mmu
traffic off-loadig ﬂfr‘%ﬁ%@%i&%ﬁ%ﬁﬁfé‘@éiﬁfé@ﬁcﬁ%rﬁ% bASE LA ‘ng“fﬁgelﬁtemet or home
network, withqut trayersipg; @ﬁogilgnolgg/[astgr,ﬁpﬁgq nefyvorkq Wilk Relessiibed, Hsing:FiE -3-Note that,

parts in FIG.3 that are the same as in FIG.2 will be 15assigned the same reference codes as in FIG.2,
and their detailed destriptipnsaviihe omritteacAssumerherd dhdt the feintd basa station has the SGSN
and GGSN functionalities shown in FIG.2. Also, since the UE cannot be attached to more than one

SGSN at Sameetifid tdhdithePEs3BmptioPril gveh tAst tHe DE kEepS Bty Bftdchedtd one SGSN that

20 located i core.ngark (00T HRGIEING.bese safien, having recelved a PDP context
activation request t ansmitted from the E, does not transter this request to the SGSN, and, instead,

selects an PDNd0 igonmegch toh Rased, anrARN: irfermatiens &isingdtspewit SGN function (ST 21).
Assume 25that, for example, the 1SP to provide broadband access to the use's home can be identified
based on infofMdtisRUAcMaaEetiRARRE JO0LUD TR fFehE® BAge AT tetefirés ®frocess call

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

10 enabling packet communication.
[0012] Next, the steps of traffic off-foading 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
Fi1G.3. Note that, parts in F1G.3 that are the same as in FI1G.2 will be
15 assigned the same reference codes as in FIG.2, and their detailed
descriptions wiil be omitted. Assume here that the femto base station
has the SGSN and GGSN functionalities shown in F1G.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
20 is located in a core network.
[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, based
on APN information, using its own SGSN function (8T 21).  Assume
25  that, for example, the ISP to provide broadband access to the use’s
home can be identified based on information included in APN.

[0014] The femto base station determines to process call connection
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establishment for the UE using its co-located GGSN function which the femto base station owns.
Later, by performing processing from ST 16 to ST 20 in F10.2 using the GGSN, SGSN, RNC and
Node B functionalities provided in the femto base station make it possible to 5establish logical
connections between the UP and the GGSN, on a per connection basis, and consequently enable

communicatiosglaffig iargmating Heo M fermto; hase- stationd @sloes bffflaadeshdivactly thdhe Internet or
home network, without traversing a mobile operator's core network. 10 Citation List Non-Patent
Literature [00 BN basc36PROTIIPBI060 VRI80 16 Stikemaiy omiffestiore Téephichl Broblem  [0016]

However, therieoasr%, 5 r.e><€pg1}t.)ieil %‘%ngqgngcgﬁ%%e@a gﬁt %%%-qwoéghg %ff-loading method to

incoming traffic via a emto base ion rectly from the Internet or home network. 10017j

Normally, the steps:of seceiving.andreaming cathformddPsinidle stale arginitiatedas a paging
procedure with broadcasting within a specific area to discover the UP. With the paging, when
informatiof to fritidatebaly Meahingiealliforsabgm agihvds dt BresG BN, HeSSG SN 28fansmits

information ndicating that,a UP has recelved, the incoming call, {0 base,staligns n the UP's registered
service area. ’
otiginating from a femto 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: 3GPPTS23.060 v7.8.0
15
Summary of Invention
Technical Problem
[6016] However, there are, for example, following problems on the
above-noted off-loading method to incoming traffic via a femto base
20 station directly from the Internet or home network,
[0087] 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
25  transmits information indicating that a UE has received the incoming
call, to base stations in the UE's registered service area.

{0018] The UE can detect whether there is an incoming call for the
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[0018] The UP can detect whether there is an incoming call for the UE based on signals from a base
station at predetermined timing. When there is an incoming call detected, the UE transmits a service
request shown in FIG.2 to the SGSN (ST 12). The service request includes information to indicate that
the service request is a response to paging (service type: paging response).Following this, through the

call connectiogy establishment pracedwe.shawnin BIG & jegirakeannestionsmare established between
the UE and the CiGSN on a per connection basis and tunneling is performed, thereby enabling packet

communicatioWk{0048] Next,iFdGudrghowis deeesteds dfcalEctmnestion establishment 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 stAEBREFECHIVES dhEERe: f8r B UES oM the Iritérmet bt ABMIS RERIBAR (ST 22). 100201 The
femto base stafion SANSMISA PAYING MES20eHA the UE1Rusing (ke 6o-loralsd3GRN and GC1SN

functionalities in the femto base station (ST 23). [0021] As mentioned above, the UE is attached to a
SGSN in a cora pietwosk;dnel t uponrdetectings pagirg, trahshitsi agsdridcenegudstlimcluding information
as a paging response, to the SGSN in the core 20network (ST 24). [0022] In the SGSN in the core
network having&eCavReCthe seHALE PRLEL TERTY ty o Bading FesholfES font the L1E, there is no

record paging [jessaae ayog hee rANsgIed 10 41e LE .50 HA! 185G SN, detects tha an incorrect
service request has been received from the UE, 25and transmits a service rejecting message (or
"Service Rejectihir thie b kabSl a29) + {002B}ifai seratcer request ésdiejected bydhe SEGSN. subsequent
communication.
10 [0019] Next, F1G.4 shows the steps of call connection establishment
when an incoming call for a UE arrives at a femto base station from the
fnternet 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
15 using the co-focated SGSN and GGSN functionalities in the femto base
station (ST 23},
[0021] As mentioned above, the UE is attached to a SGSN in a core
network, and, vpon detecting paging, transmits a service request
inciuding information as a paging response, to the SGSN in the core
20 network (ST 24).
[0022] In the SGSN in the core network having received the service
request {service type: paging respense) 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,
25  and transmits a service rejecting message (or “Service Reject™) to the
UE (ST 25).

[0023] If a service request is rejected by the SGSN, subsequent
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security procedure (UE authentication, preparation related to radio interval ciphering, etc.) cannot be
performed, and the UE is unable to successfully finish the call connection establishment procedure for
the incoming call from the Internet or home network. 5[0024] A possible solution to the above problem
is to temporarily attach the UE to an SGSN co-located in a femto base station, and process a service

request froéQéHFi!éiﬁP&@@d%‘%‘é"P@ﬁ? ﬁ%éﬂii@ath%ﬂ%ﬂ%%y\?@?&%&%“?@ta'#é’&"?é(‘%fa_&%his case, since

security procedure are carried out in the co-located S of the femto base station, 10information

related to the LEAuthsRtisationheers 4a.ha mevss:-fomthe ore pebwork SGSNEeths femto cell.

That is to say, important information related to user authentication is memorized in a femto base
station whiglisdilalylle Herstvideddala gengealtusersshomes landnapadesdlief thistthere is a
possibility that the security level might be 15degraded. [0025] Embodiments of the present invention
provide a base statipre afptretud hgateway epparhtus ecalticoanection establishment method and
wireless communication system that, when there is an incoming call for a UE from the Internet or
homehetwdrkZ ate able 5 edrty 60t Poeanteéticnadetip ieddsstully WithbnPaéaFéhsing the security

level in a mobile communication network. Solution to Proplem [0026] According to a first aspect,

there is préVid&d dtafiE FRHHIRG 3PP AR RCEEHIHHEIAG:- FBARHS LsiEibMigdisd to page a user

equipment (IE).n idle mode. for down'ink offigaclraffic apriving at ihe tialfic oiqadjpg apparatus for
the UE; a Ipecelvmg Uit conf?gurga?o 5 receive a Service request message from the UE as a paging

response, .geryiee (e N b rechiyed Servine IRAVESL BESTANE SREGIVING A BREINg rgsponse; a

modifying unit configured to modify the service type in the service request message to indicate an
UE-initiategd s@r¢igerieaHesh aod asending enitcanfigniseskia wend dbe medified service request

message 10to a Serving GPRS Support Node (SGSN).
10 information related to the UE authentication needs to be moved from
the core network SGSN to the femto cell. That is to 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

15 degraded.
[0025] Embodiments of the present invention provide a base station
apparatus, gateway apparatus, call connection establishment method and
wireless communication system that, when there is an incoming call for
a UE from the Internet or home network, are able to carry out

20  connection setup successfully without decreasing the security level in a

mobile communication network.

Scolution to Problem



[0026a]According to a second aspect, there is provided a method for offloading traffic, to be performed
by a traffic offloading apparatus, the method comprising: paging a user equipment (UE) in idle mode
for downlink offload traffic arriving at the traffic offloading apparatus for 15 the UE; receiving a service
request message from the UE as a paging response, a service type in the received service request

message §RREIYING ARRENG "ESPPRRS MeFHYING 1RE SeEVICR YR I AN6 SBAICEfiggHaSH nessage (o

indicate an UE-initiated service request; and sending the modified service request message to a
Serving GRE$a28k SsIpR@INeNs (@G SN) 9d6b] Ristloseshifesairets atbasgastation apparatus
comprising: a receiving section that receives a paging response to a paging from a wireless
communicatjonterenindfapparaidd g anjudgirfy sektion thek jobfes dvhethiBctherpagirgatesponse is a
response to the paging which the base station apparatus has issued; and a transmitting section that,
when the pagihtrredpbnsél isgjudineer i3 e BorespenSdito thecsaging svieht ke bEsaseation apparatus
has issued, includes a request for change of a service request in the paging 5response, and transmits

the pabing &8 fise FEgafeWad hdrtas? AaVAREgEYR L Bt of I8 SRS DPRTF Akcording to

embodiments of the presertjnvention wher, there 12 an.incoming call for aJF. from the.Infemet or
home network, it fs é’possmﬁle tocarry Sut 8all' &Snnettion dstaiishmant €d ce%s?uﬁy Witiout
degrading fhe, SEEMIIL, IGYELITTG: MPRIE CORMMNGRORNEIWAT K BHET ReS¢HRIQN, of Rrayyings [0028]
service request message to indicate an UE-initiated service request; and
a sending unit configured to send the modified service request message
10 to a Serving GPRS Support Node (SGSN).
[0026a] According to a second aspect, there is provided a method
for offloading traffic, to be performed by a traffic offloading apparatus,
the method comprising: paging a user equipment (UE) in idle mode for
downlink offload traffic arriving at the traffic offloading apparatus for
15 the UE; receiving a service request message from the UE as a paging
response, a service type in the received service request message
specifying a paging response; modifying the service type in the service
request message to indicate an UE-initiated service request; and
sending the modified service request message to a Serving GPRS
20 Support Node (SGSN).
[0026b] Disclosed herein is 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

Ta



15FIG.1 shows a configuration of a wireless communication system; FIG.2 is a sequence diagram
showing the steps of call connection establishment in an IMT-2000 packet system; FIG.3 is a '
sequence diagram showing the steps of directly 200off-loading communication traffic originating from a
femto base station, to the Internet or home network; FIG.4 is a sequence diagram showing the

steps of call cannaction LeAPISHMENLIR fof eNent A0ere: s ArhingAming.call far a Lz ¢in a femto base

station, from the Internet or home network; 25FIGS shows a configuration of a wireless communication
system aceerding t@rembodingent di Rfihe Presant inviea o inks:e 49 adledk diaggam showing a
configuration of the feinto 8 base station shown in HO.5; F10.7 is a block diagram showing a
configuratibnther V¥ shwsentin 16 paging wWHi.Ghiglmesbqsentetdagrgmp shwwinh4be stepsd ,of call
connection 5establishment between a UE and a femto base station according to embodiment | of the
present invastipdes a request for change of a service request in the paging

5 response, and transmits the paging response to a gateway apparatus.

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

10 possible to carry out call connection establishment successfully without

degrading the security level in a mobile communication network.

Brief Description of Drawings
[0028]

15 FIG.1 shows a configuration of a wireless communication
system;

F1G.2 is a sequence diagram showing the steps of call connection
establishment in an IMT-2000 packet system;

FIG.3 is a sequence diagram showing the steps of directly

20  off-loading communication traffic originating from a femto base station,
to the Internet or home network;

FIG.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;

25 FI1G.5 shows a configuration of a wireless communication system
according to embodiment 1 of the present invention;

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

8



F10.9A shows direct transfer contents of an HNBAP or RUA signal;

FI1G.9B shows information

elements of NAS updating request 10information; FIG.I0A shows direct transfer contents of an S |
AP signal by which NAS information is first transmitted from a UE to a core network; FIG.10B
shows information elements of a NAS updating 15command; FIG. 11 is a block diagram showing
a configuratiog Qf.a.femin Qg&@gﬁ}ti@g@ggording to embodiment 2 of the present invention; FIG.12
is a sequence diagram showing the steps of call connection establishment between a UE and a femto
base station 20accordliing Ta embbsimént 2 ohtheoprasent tovenionrtion HiGel3¥ a block diagram
showing a configuration of a femto base station according to embodiment 3 of the present invention;
FIG.14 is a blo®®didff Shbwing a configuration of a UE according to embodiment 3 of the present

invention; and 2571G 15 e @ Seayese ARG SOPNITG 116 81685 01 sall foreclign, gstablishment

between a UP and a femto base station according to embodiment

of the present invention.

Descriptign ofeésmbadimentshO02HN\NowW Femidodiraanistof thetprasent iwaniignawill be described in

detail with reference to the accompanying drawings. The following
embodiment | of the present invention;

FIG.9A shows direct transfer contents of an HNBAP or RUA

signal;

F1G.9B shows information elements of NAS updating request

10 infermation;

FIG.10A shows direct transfer contents of an S1AP signal by

which NAS information is first transmitted from a UE to a core

network:

FIG.10B shows information elements of a NAS updating

15 command;

FIG.11 1s 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 a2 UE and a femto base station

20 according to embodiment 2 of the present invention;

FI1G.13 is 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 to embodiment 3 of the present invention; and

25 FIG.15 is a sequence diagram showing the steps of ¢all

connection establishment between a UE and a femto base station

according to embodiment 3 of the present invention.
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5embodiments will be each described based on a wireless access technology 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 10technologies standardized by 3GPP, but is
equally applicable to WLAN (Wireless Local Area Network), Worldwide Interoperability for Microwave
Access (WIMAX) technologies such as, IEEE802.16, IEEE802.16e and IEEE802.16m, and still other
wireless acce®s techmologid S'suchidas: 3R P2. 15[0030](Embodiment 1) FIG.5 shows a configuration of
a wireless communication system according to embodiment | of the present invention. The wireless

communicatidr §ylemMSHEWHIR M@ Shh 8 'UR L B et B&RH Slatidh PEcle#i4%b, and a core
network. 20[003LIF&IntQbrsestalian L10)s RIEYIdSd D;users, s‘?\a’?&?e BRMe)ifidiassigns and

manages resources for wireless connections, receives’ information that is transferred via the physical

layer of UE 1Q0nfes diplierk draffic, lenektranizfers sedebseddownlink dédasfar tHss100. That is to say, femto
base station 110 pla@a role of an access point for DE 25100, on a wireless access network. [0032]

UE 100 commEmferresiittetit ebiee Adie kP the Witt Afet 6P thé #difoR i féits base station
L. te RSB CF. 10RO e PTG RO E0 o
interactive semiees tortheusers{P033]HWs 140 islonated betweendamnin asel station 110 and a core
(LTE) that is being presently standardized by 3GPP or wireless access
10 technologies standardized by 3GPP, but is equally applicable to WLAN
(Wireless Local Area Network), Worldwide Interoperability for
Microwave Access (WiMAX) technologies such as, IEEE802.16,
IEEES02.10e and IEEES02.16m, and still other wireless access
technologies such as 3GPP2.
15 {0030] (Embodiment )
F1G.5 shows a configuration of a wireless communication system
according to embodiment | of the present invention., The wireless
communication system shown in FI1G.53 has UE 100, femto base siation
110, GW 140, and a core network.
20 J0031] Femto base station 110 is provided in user’s premise (home)
131, assigns and manages resources for wireless conneetions, receives
information that is transferred via the physical laver 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
25 100, on 4 wireless access network.,
(00321 UE 100 communicates with the core network, the Internet or

home network, via femto base station 110.  In the home network, PC
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5network, and concentrates and relays communications between SGSN 150 in the core network and a
plurality of femto base stations 110. Such the configuration to place femto base station

non-transparently to the core network nodes makes it possible to deploy a large number of femto base
stations 110, without increasing the processing load of core 10network equipments. [0034] SGSN 150

and GGSN 16Q ae pravided in the, corsi netwark e 1hafRGHN 420 Sporuiaeaiving a service request

from UE 100, performs an authentication process for UE 100 and controls call connection
establishment pracessirig betwedn ©\W dideahhGCESN 1601 Aisci 15 EE SN 1E60:vandges addresses
for data communicationd,gto assign to UE 100, required for packet communication. [0035] F10.6 is a

block diagrant SheWmgs TEAHGURITT Grienfts BALEC& SRR 185 shwon in 1,10.5. In 1710.6, receiving
section 111 opgpyts anRRE.9q0aland wRInk serdata, tansnited fremUg d9Q.dr 20wireless

control section 112: Also, receiving section 111 outputs a Home Node B Application Part (11NBAP)
signal, RANAPR:UserkAdagtations(RiA)ssigidat g dovwmtinkniiser deteb fomiddn 1005 tlansmitted from
OW 140, to OW control section 113. Also, receiving section Ill outputs data received as input directly

from the Interh&f 3P JBRGIAE MEtHEHE f0-edte Hetbbrk $hriEnsy Seefor 219 Jobskwireless control
section 112 teymingies (he RRG signa) %ﬂ&%‘ét fram.recelving seqtian, 1d 4, &yl estaplishes an RRC

connection with UE 100.Also, from the RRC signal, wireless control section 112 judges that UE 100 is
requesting transmissionéracaitiondet Non-dcoesssSthatunm (NAB)yinfosmeationmiith the core network,
and outputs NAS information to GW control section 113.Furthermore, wireless control
femto base stations 110, without increasing the processing load of core
10 network equipments.
[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,
5 GGSN 160 manages addresses for data communication, to assign to UE
100, required for packet communication.
[0035] FIG.6is a block diagram showing a configuration of femto
khase station 110- shwon in FIG.5. In FIG.6, receiving section 111
outputs an RRC signal and uplink user data transmitted from UE 100, to
20 wireless control section 112.  Also, receiving section 111 outputs a
Home Node B Appiication Part (HHNBAP) 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 11! outputs data received as input directly from the Internet or
25  home network, to core network function section 114,

[0036] Wireless control section 112 terminates the RRC signal output

from receiving section 111, and establishes an RRC connection with UE
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section 112 encodes control information output from OW control section 113 as an RRC signal, and
outputs the RRC signal to UE 100 via transmitting section 115. [00371 Also, wireless control section
112, upon receiving uplink user data from UE 100, terminates the wireless protocol and outputs the
user 10data to GW control section 113.Also, wireless control section 112, upon receiving downlink
user data for UE 100 from QW contrgl section 113, performs wireless protocol processing according

to predetermindd parahidter 1AARTRRS IS Mt 16t BS 20 HE &R AT $d&iT 115, [0038] OW
control section 113 proggsses dhe L INBAR L RIA silanal hnouips fom fecriving section 111, and

terminates the RANAP signal from the core network. Also, OW control section 113 judges whether or
not it is necesSaryttortrandiijt arfRR& signaldo WE dO6, based-dn4thé RAMNAP SigSsal or a control
signal output from network function section 114, and, if transmission is necessary, outputs control

information thaf 2078 Sitsut FronY theters HEhiRmK! 8F cord WetEEFCfncliis SaetisIf T4, to wireless
control section, 112, [0OPBPLAISHQW, £AY QL PESHAN L3 [epLes] Igo(gqﬂpgg\ggirgifunction section 114 to

judge whether or not NAS information for UE 100 output from wireless control section 112, or NAS

information fraracthecone 25netvitkK; ngeds, terhequirgeassed. BRASEE: phathe judgmentyasult in core
network function section 114, OW control section 113 includes NAS information for UF 100 in RANA",
adds NAS updafiftregiegsteitifcination to an 'INBAR or RUA signal and transmits these to OW 140

via transmittingsaction 415, (00401 Alse, when NAS infarmajion, for U 400, is auinyt from core
network function section 114, (3W controfll section 113 outputs the NAS 5ihformation to wireless control
section 112.0W: contsek SEELIDN0118minates the wireless protocol and outputs the user
10 data to GW control section 113, Also, wireless contro!l section 112,
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
15 output from receiving section 111, and terminates the RANAP signal
from the core network. Also, GW control section 113 judges whether
or not it is necessary to transmit an BRC signal to UE 100, based on the
RANAP signal or a control signal output from network funciion section
{14, and, if fransmission is necessary, outputs control information that
23 is output from the core network or core network function section 114, to
wireiess 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
25  network, needs to be processed. Based on the judgment result in core
network function section 114, GW control section 113 includes NAS

information for UE 100 in RANAP, adds NAS updating request
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upon receiving downlink 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 from wireless control section 112. GW 10control section
113 performs transport network protocol processing according to predetermined parameter I, and

transmits uplifiiGHser Aatato WALk Q\YJ%Fﬁ@?ﬂ‘QE&}%.EGQHQija%émq"ii"%’%‘é%’%iW‘ user data to core

network function section 114. [0041] Core networkfunction section 1

4 receives data for UE 100,

15received dintectly fixam tbe Jnternet o fwmesnetwork via receiving section 111, and outputs a control
signal for establishing Io?ical connection for UE 100, to OW control section 113. [0042]Also, core

network functi®d téktioh

information received prro
output from GW

194

i Une

'?gﬁﬁol sech

vifet8rinfhe s iihetiéion fentid bl staténut f0aiee@s%o process the NAS

on

HE 200 3esA NNAS INGrIaon pocessing nepessiudging request

on processing NAS information, core network function section

114 outpyts iRfAURAUEN AOf HAWERIING: MY 4R toi URdate thisiNAS infeimatian hased on NAS
information received, or generates NAS information for UE 100 and 25outputs the generated NAS

information ton@W eortivl sectionlid. Owthlegther hdhd, OHepmASYinfbYneation heeds not be
processed, core network function SeCti?Q 14 instructs OW control sectign 113 to promptly output the
I

received NAS'i

HiSAHat

ST BW 146"

icreSEay E5re AR PK TR CHS R SBEHS 114 fiinctions as a

judging meangy [QOA3], Alsawhen WRlinksyserdata for i, 100 is ontryt fraeh QWink

user data for UE 100 is output from wireless control section 112, GW

10 control section 113 performs transport network protocol processing

according to predetermined parameter i, 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,

15  received directly from the Internet or home network via receiving

section 111, and cutputs 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

20 from UE 100 based on NAS information processing necessity judging

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

25 outputs the generated NAS information to GW conirol section 113, On

the other hand, when NAS information needs not be processed, core

netwaork function section 114 instructs GW control section 113 to
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5control 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 downlink user data for UE 100 is output from
receiving section 111, core network function section 114 terminates the 10packet data network
protocol and qutputs,data.to cantrol ion 113. [0044] Cor rk function section 114 has
non-CN incorﬁfr?gm@Zhyd%?é%%ﬁlwéeﬁ%ﬁv ?zﬁta%%i Tb]f/%re‘[ﬁafﬁé)rlﬁg agnﬁﬁgc\%ghing call directly from the
Internet or uses'si hong REWREKIIERGUE INVAlViBg thewere Netwerk 1S4E N, Nprt&Ndncoming call
detection section 116 memorizes that the incoming call is a call from outside the core network. [0045]
Transmitting $&&lidh 115 transmits an RRC control signal output from wireless control section 112, to
UE 100.Also, itting, sectjon 115 .transmits downli for UE 100, out Ofrom wireless
control sectior[:{)%% Tto ﬁ%oioﬁhﬂs%? }%%s”r%?{tiaaq gggtricr)irl;f [ﬁf ransmi 's%kgx?rﬁgo%ation for UE 100,
output from GWeentrelsestian 1.18ete QW 340 Alser; ransmitting: sechien ks trangruts uplink user
data for UE 100, output from OW control section 113, to GW 140, and outputs uplink user data for UE
100, output fréfi28ebe Hetworkfhefiorr seictbact 1A togHe IMefREtdt REMeXatIrK. [0046] F1G.7 is

a block diagram showing,&;coniaurarian of QW3 i da fAG 1R FIGfugeg)ing section 141
outputs an liN or

gsection 115, Also, when downlink user data for UE 100 is output from
receiving section 111, core network function section 114 terminates the
10 packet data network protocol and outputs data to GW control section
113,
[0044] Core network function section 114 has non-CN incoming cail
detection section 116, and, when there is an incoming call directly from
the Internet or user’s home network without involving the core network
15 (CN), non-CN incoming call detection section 116 memorizes that the
incoming catl is a call from outside the core network.
{0045] Transmiiting 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
20 from wireless control section 112, to UE 100,  Also, transmitting
section 115 transmits NAS information for UE 100, output from GW
control section 113, to GW 140.  Also, transmitting section 115
fransmits uplink user data for UE 100, cutput from GW control section
113, to GW 140, and outputs uplink user data for UE 100, output from
25  core actwork function section 114, to the Internet or home network.
[0046] FIG.7 is a block diagram showing a configuration of GW 144

shown in FIG.5. In FIG.7, receiving section 141 outputs an HNBAP or
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RUA signal containing NAS information for UE 100, transmitted from fernto base station 110, and an
RANAP signal, transmitted from the core network, to femto control section 142. Also, receiving section
141, upon receiving uplink user data for UE 100 from femto base station 110, 5performs
predetermined transport network protocol processing, and transmits the uplink user data to the core

network via ARG, Pegtin drkd- AR HBONISERINNAONNIp. USEE dRIRA" i, 100 from the core
network, receiving Section 14 per’%rms predetermined transport network protocol processing with the
user data, anddsanspaits 1Qihedonnlinkuseriaiado fepiaibase siatiorultwmiansanamitting section
144. [0047] Fernto control section 142 includes the RANAP signal output from receiving section 141 in
an [INBAP or RURestyrial Eeebrding i bredetinited phtatmetsely amdseahismitd this to femto base
station 110 15via transmitting section 144. Alsq, when.an FINBAP or RUA signal inclugding NAS
formation o D12 100 18 STt N Sbeltih Sbeton TH RS Lt Settls 143 lrmminates the
FINBAP ar RUA-signal ppicks dmthe RANABSiIgnalineiiding NAS pafeiastin farUE 100, and outputs
this RANAP signal to core network control section 143 with the 20NAS updating request information in
the HNBAP ot Rustnsigriat [0048] Core drdsnorkicontrol setionki 13 HedRpStiddrmation updating

section 145, and, when RANAP signal containing NAS infarmation for JI(EjL g tput from femto
control sectioﬁefﬁ?,‘?\l{j&% inf%ﬁpﬁ?atlaaﬁ’ﬂprﬁﬁﬁhﬁl} g‘.’c‘i‘h”ﬂiﬁ(o‘{ﬁeﬁfvﬂ. g‘%%’r{ jf}g gt%e%?tfﬁg NAS 25

information foplld& JQ0coR@ Redin tRE.RANAR signal, basachen the NAS uRdating request

information in LIN BAP or RUA signal reported likewise. Also, core network control section 143 outputs
the RAN AP signab contaiingkupdatece NAS infstmmtiohfoh ¢ Est00 ale tae  dramstivdrk, via

transmitting section 144. A ) .
]()g the downlink user data to femto base station 110 via transmitting

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

15  via transmitting section 144, Also, when an HNBAP or RUA signal
inciuding NAS information for UE 100 is output from receiving section
1471, 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

20  NAS updating request information in the HNBAP or RUA signal.
[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

25  information for UE 100 contained in the RANAP signal, based on the
NAS updating request information in HNBAP or RUA signal reported

likewise. Also, core network control section 143 outputs the RANAP
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[0049] Transmitting section 144 transmits the IINBAP or RUA signal containing NAS information for
UE 100, output from femto control 5section 142, to fenito base station 110.Also, transmitting section
144 the RANAP signal output from core network control section 143 and containing updated NAS

information for LJE 100, to die core network. Also, transmitting section 144 transmits the uplink user

data for UE 100, ORI AM FEGEMAG $SENAN; Adr 0 15 CYE 1R tpsk.«gndl rapsmits 10the downlink

user data to femto base station 110. 100501 Next, the steps of call connection establishment between
UE 100 and festtedrase istations k0 iwherdhiete ig4an incoming call from the Internet or home premise
network for UE 100 in femto base station 110, will be described using FIGS. 15[0_051Illn F18,in ST
101, feinto bak¥ éfHtiord IO e EBRBSSS HaBKET forf UE 1HG fmthP el birhdiRB2hetwork. Core

network function seqlion 1441 fImlo, asersiafion 0. S8 fseived & pasled for UE 100, starts
|

the steps for establishirig logical connection for UE 100. In'ST 102, core network function section 114
starts a pgaging:siepita 20indicaie shigd & cadltfon UEN 00 Ahs been teceived sdhem,; festo base station
110 memorizes, in non-CN incoming call detection section 116, information indicating that a paging
procedure hashseRr ihitited thleoto uedior SEL00 Havhg beéalreeeival fonftie Internet or home
network. 25[00521 In.ST 1%3UGEN1/QQ de}ggts hgt%l _Ocallg, r&;? gq pagobeerril recOe'ved, from a paging
request, and SSLBIAHES 'RIRE Connedtdn With femto base station 115‘.In ) f&‘f, 100 transmits a
service request dowasdssuiently-connecting a6aN: 4 20 via femtoase statieruEL0pin order to
answer the paging request. Incidentally, the service request includes information indicating a paging

response. [0058tnt STo 205 felnit basecsiatiohtl10dEtdesrwhethierto probégsessthe NAS signal

received, from UE 100 o forward it to the core .
1J the down Lrntk user %ata to }emto {mse station 110.

{0050] Next, the steps of call connection establishment between UE
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.

15 [0051] In FIG.R, in ST 101, femto base station 110 receives a packet
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 106, In
ST 102, core network funclion section 114 starts a paging step to

20 indicate that a call for UE 100 has been received., Then, femto base
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.

25 {00521 1In ST 103, UE 109 detects that a call for UE 100 has been
received, from a paging request, and establishes RRC connection with

femto base station 110. In ST 104, UE 100 transmits a service request
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network. Core network function section 114 of femto base station 110, upon receiving a NAS
information processing necessity judging request from (3W control section 113, judges whether the
received NAS information (service request: paging response) is a response to the 10 paging request
which femto base station 110 transmitted in ST 102, based on information memorized in non-CN

incoming call deteckion secting 116N £RIFEN [POPAIN, S1,1Q6, {6t hage,siaon,;1 10 encodes the

NAS information (service request: paging response) received from UE 100 15using an RANAP direct
transfer, encades RANARuwSINgpapdiract transfet.of tprdatonal gonplyagyivthrthgieontrol interface
specifications between femto base station 110 and GW 140, and outputs the results to OW 140.
[00551 FIG.9AsHHGS tRECHIRSE traHEtET L bteeh 28 1 TENISAT or 20RUA signal. Also, FIG.9B shows

information elgmenis of N&S wadating Jeguest infonmarion (f s aR Meailieaign Request').In FIG.9A, a

message type indicating that the message is a direct transfer, a CN domain ID indicating to which
CS/CP demairh¢éhe Aresiagd ie chieetbds @nd dah RANARTessage, iwhicthisaupper protocol RANAP
25itself, are included. Furthermore, a direct transfer contains an SR Modification Request, and, as

shown in FIG?%@’,%S S%%Hﬁfﬁféﬂfﬁéﬂﬁ%’ét%ﬁﬁ%éﬁﬁf@rfrﬁéﬂﬁﬁ #ﬁﬁ%a“ﬁﬁ_@‘tﬁe‘ﬁ%c_essity to modify
the type of the seryice requeshin e RANAR MMessage { Modificating Neessgityz) and information

representing the actual contents to be moditied when modification is required ("Modification
Contents"). [0G56] K; scceneing dectherjudgment geswhibr Bk 106 rBHAS:BihfonBation (service request:

paging response) that has been received is a response to a paging request which fenito base station
110 has issueld/tH& AINBAP G ROASBRS dbitHT8s RIRS\i5ddfifg regast itfofiation.

10 paging request which femto base siation 110 transmitted in ST 102,
based on information memorized in non-CN incoming call detection
section 116 (NAS check).

[0054] 1In ST 106, femto bage station 110 encodes the NAS
information (service reguest: paging response) received from UE 100

15 using an RANAP direct transfer, encodes RANAP using a direct transfer
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 trapsfer contents of an HNBAP or
20 RUA signal. Also, FIG.9B shows information elements of NAS
© updating request information (or “SR Modification Request™). In
FIG.9A, a message type indicating that the message is a direct transfer,
a CN domain 1D indicating to which CS/CP domain the message is
directed, and an RANAP message, which is upper protocol RANAP

25  itself, are included. Furthermore, a direct transfer contains an SR

Modification Reguest, and, as shown in FIG 9B, this SR Meodification

Reguest contains information indicating the necessity to modify the
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In this case, the 1E type of modification necessity in F1G.9B shows "Necessary," and the IE type of
modification contents shows change 10from paging response to signaling (paging response ->
signaling). If, 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 maodification necessity shows, N sary" A ; 5modification
contents is notty ngé)rkgﬁ%:ceaei?\ggev% l(l)% g#s%ﬁ%éﬁ%%@E%%%%@éﬁg%?e%g\id the 1INBAP or RUA
signal from feruecbaze Stadion Hk0r kerminates-ENBARomR WA wand pickstapdhe:RANAP signal. Then,
if NAS updating request information is included in the HNBAP or RUA signal, that is, if the 1E 20type
of modificatiof rédesditytiporre SEi shons Miscedsaryt da dHdopE #ipk YFiMdiflcation contents shows
change from ing response to. signaling,. OW 140 terminates.! ANAR, picks up NAS information
(service requggﬁégggin%?r%%%%r%g fgor E?Ig Jllbd&%%rcli Jsagiteélgérihw@g%tyge’qi% the NAS information from
paging response, ihsignaliRg: Alsor i 25 NASupaatipgpresuestiinfarmatiomisdiet vealuged in the
HNBAP or RUA signal, that is, if the 1E type of modification necessity in FEG.9B shows "Not
Necessary," @W: 12doeés AGTARGEes5ItRS RANAP isigrhial bpidket tip hahd thesdaftet barries out call

connection esﬁb@lmag;&% ‘iﬁﬁ%ﬁ rescribed by 301W, with the. %%réeﬁag%olrh%é%(\)ﬁg In ST 108, OW

140 encodes thé up information (service request: si y an AP direct transfer

again, and Strgngiits 48& @sultte.S6 SNled: mcthe.sore aalyvarka[G059% insi$+1H9, SGSN 150,
having received NAS information (service request: signaling) from UE 100, judges that a regular
service initiatioh seefresy Hasidelds fdceivedofrone UE 060 arre eitmie s barcatiedmsection

establishtbnen st(farpg I;Egrescribed bg}SGPP, witth UE 100, via 10femto base s atiog 1]19 [0060] In ST
W '

110, the'dore 18 NG RRTSRed SEeti Brietlife WARUE 100° tFARsmiRs "service accept,”

which indicates,that predeiermuned siens 4k RSPORSE 19 a service rQusstirop ik 40Q have been
successfully performed, to UE 100.Then, if, according to the 15result of judging the necessity to
process NAS ifprmgatiorieetéiven 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

15  modification contents is not referenced in GW 140.
{00577 1n 8T 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

20 type of modification necessity in FIG.9B shows “Necessary” and the IE
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

25 NAS updating request information is not included in the HNBAP or
RUA signal, that is, if the I1E type of modification necessity in FIG.9B

shows “Not Necessary,” GW 140 does not process the RANAP signal
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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
20established between them. [00611In ST Ill, using predetermined parameter 1, feint base station 110

requests UE 100 toistart.the steps.af-establishipgconnection fer.servias it 108:or "Request

PDP Context Activation"). APN, which is information to specify the connection destination data network
25 (PDN), is getas Unel ofitiidipriadetermined pararnetek 1, and this APN also represents, for example,
the ISP network providing broadband access to the user's home, 4{))062[[];? ST 112, using the
parameter achRfretl in BTIH, UE 160" rdq0exts 2P dOreRfialr e tabnidhnieAtid $Bint() base station 110

by a PDP context aciaisn eayest (1 AARRRA Foniext Reruestaptichs an SM (Session

Management) signal. 5[0 113, a radio bearer (DTC11) that is adequate for e ice is
establishad betiwveen femito kaset satians M0 EnthU k106 064k ST 114, femto base station 110,
having checked that a radio bearer with LIE 100 has been successfully established, transmits a I' DP

context activatifiy dtcelt®F "M livad PD P Eohiekt Aceept™s Which iE10HR W signal, to UE 100, and,

in ST 115, UE 100.and femto base station.11 wttran ing, (\Y/ ta (packet
communicatioﬁwg)?r[‘b‘(ﬁ&ﬁ%ﬁasét,'ésé 8ﬁgiﬁg)tgrg}ﬁl%%ﬁrﬁ@rftﬁﬁ&%égﬁﬁtﬁgra[e%%gawégi%g?rﬁ?r%a callforalJEina
femto base statiom fromsiha; bernetiachome: netwerkyonly: when detecting: that the ipaging response
received from the UE is 15the response to the request from the femto base station, the femto base
station modifies e SErvics wésbme sbpRRS reiestwdnmtteBrorth UE 100, via

10 femto base station 110.
10060} In 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

15 result of judging the necessity (o process NAS information received
from SGSN 150, received NAS information indicates a service accept,
core network function section 114 of femte base station 110 detects that
security procedure have been successfully carried out between UE 100
and SGSN 150, and the signaling connection has been successfuily

20 established between them,
[0061] 1n 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

25  (PDN), is set as one of the predetermined parameter 1, and this APN
also represents, for example, the ISP network providing broadband

access to the user’s home.



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 20base station carries out call connection establishment steps directly between the femto base
station and the UE, so that it is possible to transmit communication traffic having directly arrived at the

femto base stajip from,tke-Ipferngt;arheme neiaes. Yhaw degrading the segyity level in a mobile
communication network, and without fStraversing the core network. [0066] Also, although embodiment
1 has been desgnikad usihg S systetabais an examplesuclh that e (i8W iigdates NAS information,

in an LIE/SAL (Long Term Evolution/System Architecture Evolution) system, the contents of direct

transfer messahé SROHH it B %1 4Fe Nt [00BTiiRies 2L BR BHAWK R E RBRESHIS bof a direct transfer

that transfers Mﬁ%}i'?f;%W%H?QS‘Q’@F&;i%QQ%Qg‘?&W %ﬂﬁP signal representing a 5control protocol

between a femto base station and a core network, and which is transmitted first from a UE, to a core
network, i an tB/SAR systens., Alsad kG 08rsHoWes linforrmationdelement® ofsarNik® updating

command (or "SR Modification Indicator"z. In FIG.10A, a mess%ﬁl?gtypebwhich shows an indication of a
direct transferfto-féRRERS $dalE CoistO s At A thanEHittdy il it d ¢2%to a core network, a

NAS-PDU, whiglyis NAR nformatign,iself, andaiorpation IaMant f.zeeqiing a,Gk, a femto base
station and so on (eND UE SI AP ID, TAI, E-UTRAN CG 1, etc.), and a reason to start RRC connection

(RRC establishwsrit ealise); dredincludeds sukberafiors; ksthelditect. transferite tréniyfer the 15NAS
information that is transmitted first from the CE, an SR Modification Indicator is included, and, as

shown in FIG AUBHis SR Medifesion Reqhisiabdas ifrrthstion 16 Ehdw thE Addessity to modify

the type f a S1\SP LEESLID e SRR Viediieaian Neeesshth AV aiiagen to show the

actual contents of modulation
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 UE is

15 the response to the request from the femto base station, the femto base
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

20  base station carries out call connection establishment steps directly
between the femto base station and the UE, so that it i$ possible to
transmit communication traffic having directly arrived at the femto base
station from the Internet or home network, without degrading the
security level in a mobile communication network, and without

25 traversing the core network.
[0066] Also, although embodiment | has been described using UMTS

system as an example such that a GW updates NAS information, in an

20



20in the event modification is necessary ("Modification Contents"). [00681 In the core network having
received the SR Modification Indicator, if the 1E type of modification necessity in FIG.I08 shows
"Necessary" and the IL type of modification contents shows change from paging response to signaling,
NAS information having a service 25 type of a paging response is updated to NAS information having

a service type 9fiSigRAIING, AN SURSEAHSRIARGRSSINGIS Gontinued H00RY (Fmbediment 2)

Embodiment | has been described such that a femto base station determines whether or not it is
necessary to tipdate & servitd reguest:frdm a btz andleo®Wiactually upddiés:thetservice type of a
service request from the UE from pagiy response to signaling. Consequently, 5in case that signaling

is concentrgte{a 9@@0\5/‘8’&3%?1%8?% _%égf%t,efﬁé el ié_ilﬂ?éfytfa%ifﬁé WdrE4a8stFiSad due to RANAP
signal terming{ng RIAGESSING AN NAS; INArMALQR wpdatiag PEOCESSINg.R P& pRYgrmed. A solution to

avoid such possibility will be described in this embodiment 2 of the present invention. 10[0070] FIG.II
is a blockidiagramr shewing: aiconfigunatiofe oft febatc: base statioh 420 accerding:tmerhbodiment 2 of

the present invention. Note that. parts in FIG.11 that are the same as in FIG.6 will be assigned the
same referenédégtiés WanAEL 56 Fd tHm ActditelP deSERpEHE Wil U@ dmittb8/BrsE 11 is different

from FIG.6 in adding NAS 15 infarmation updating seotian 443,19,£0ke patiark funsfipn section 124.
[0071] When NAS information for UE 100 and NAS updating request information are output from GW

control sectior drik 3 aNA SN R atio i tpdatmgl sactian 145 updates. theaNASnfargration for UE 100
based on the NAS updating request information. 20[0072]FIG. 12 is a sequence diagram showing the
steps of call cbiftfectiBit b tapwsntiemdbetiier® DE diopcdigaeiits iader siattb 290 according to

embodimgnt %&%&Q&g(&ﬁ%é@%ﬁWé%”fi_'?%?t?ré'}f?ta 1S, 10 F13 42 I3 e Ihe 2ame,gs in FI0.8 will be

assigned the same reference codes as in FIG.8, and their detailed descriptions will be 250mitted.
[0073]In FIG, #2,im ST2886, fefot(xbase statian d20npicks AtpoNAS inéernfaticp deriiz d 00 (service
request: paging response), and updates
a UE, a femto base station and so on {eNB UE S1AP ID, TAIL E-UTRAN
CGl, etec.), and a reason to start RRC connection (RRC cestablishment
cause), are included. Furthermore, in the direct transfer to transfer the
[5 NAS information that is transmitted first from the UE, an SR
Modification Indicator is included, and, as shown in FI1G.10B, 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 moduiation
20 in the eveni modification is necessary (“Modification Contents™).
[0068] In the core network baving received the SR Modification
Indicator, if the 1E type of modification necessity in FIG. 10B shows
“Necessary” and the [E type of modification contents shows change
from paging response to signaling, NAS information having a service
25 type of a paging response is updated to NAS information having a
service type of signaling, and subsequent processing is continued.

[0069] (Embodiment 2)



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 5complying with the control
interface specifications between femto base station 120 and GV)' 140 (for example, FINBAP or RUA),

and outputs the results 10 @\ 140, EQ@J@Q&JH@W&'VEH&WHQWQM% a.femiq bage station itself

updates NAS information from a UE, and by this means is able to 10 reduce the processing load of a
GW and transhitcomunication waffictthalsdirecthys aryivesuaidine fentovbasesgtation from the Internet
or home network, to the UE, without a core network. 100761 (Embodiment 3) Embodiment 1 and
embodiment 3"REvé@ bEent8estibEdesten thatPraiesiheos FERES huge sfatichtiffdates the service type

of a UE service [ealieat {101\ PRGING [GSnoNBe. (0. SIaNAlng, HANaYSY, In SAR Ayslem. which i

. U
directed to an oﬂject of providing improved mabile munication service and which’is a

next-generation faebila fommunication systam haying ©\eivedhfrom WHotSy ibis regtlieed to 20ensure
integrity and confidentiality to NAS information between a UE and a CN. It would become possible risk
which degrad&sithie ddcirtiolevélts diokaardineainderate Kbl AlicH &ish (@WIBAHRY femto base

station to modi[y direc}téléth% I\A@%ipﬁg(r)martigg. Suo, a tfgemto %%%%sﬁati%l baendeLrJE) tg%t are applicable to
both UWE'S dnd I°TE. %nsys em 25will'be cf'esgr(libed”i”rﬂﬁls embatiment’s of the present invention.
[0077] FIG. 13is& blpck diagam shawing awsonfiguativn of kennaihase sfation 125 according to

embodiment 3 of the present invention.
embodiment 2 of the present invention.

10 [0070] FIG.11 is a block diagram showing 4 configuration of femto
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 FIG.6 in adding NAS

15  information updating section 145 to core network function section 124.
{00711 When NAS information for UE 108 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.

20 [0072} F1G.12 is a sequence diagram showing the steps of call
connection establishment between UE 100 and femto base station 120
according to embodiment 2 of the present invention. Note that, parts
in FIG. 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

25  omitted.

(0073] In FIG1Z, in 8T 206, femto base station 120 picks up NAS

information for UE 100 (service request: paging response), and updates

22



Note that, parts in FIG. 13 that are the same as in FIG.6 will be assigned the same reference codes as
in 110.6, and their detailed descriptions will be omitted.F1G.13 is different from EIG.6 in adding
paging processing section 127 to core network function section 126. 5[0078] When non-CN incoming
call detection information for UE 100 is output from non-CN incoming call detection section 116,

paging processing section.1 creates a-pa ing.ree yest in luding no q:é\l [ Gan l call information,
and transmitssfcﬁi\'rsgf)%éﬂ% rlé}étgleest to%l‘:nl 1%89 e{/ti%) it‘]rc';ﬂﬁ}s,r'r\i tiar%nsgeéti%ml%. 15[%0}733 %6.14 Is a block
diagram showimgra configuration, gt bk 100 aseanding 10 embatiment 3pfda prasent invention.In
FIG.14, receiving section 101 outputs an RRC signal and downlink user data transmitted from femto
base station 126718 WirsldSSCORt GF §e€Hbrs LOR I I{0 0807 Wire B4 o RAr sectidi 162 terminates the
RRC signal ouw%t{fro%{g%L%gﬁgthaq 101, and esta}b!ishe an RRC connection with femto base

station 125. ATS6, Wireless control se&tion ‘ﬁ)‘f %n%rclii orS a”ﬁé‘g“,rﬁ’é chanhel ()F?& 1) transmitted from

femto bage statign l2htpredetesained iming: anshitdgas:whethes or-rat @ pagingseequest for 20UE
100 is included. Wireless control section 102 further has non-CN incoming call detection section 103,
and, when a pagjiitg regtiesckér WE 10 0%errecanete. deNEAFincokliHly cat defedtivn section 103
judges wheth%eorenosgo%-%%qccpdning call information is included. If non-CN incoming call

n-C

information is mclﬁ&é’d,‘nio Incoming call 25 detection section 103 includes non-CN incoming call

information in(apaging: reauest and.autpiissthispaging eauess BaNAS aomirelssection 104. Also,
wireless control section 102 encodes NAS information

updates NAS information from a UE, and by this means is able to

10 reduce the processing load of a GW and tranpsmit communication traffic
that directly arrives at the femto base station from the Internet or home
network, to the UE, without a core network.
[6076] {(Embodiment 3)

Embodiment | and embodiment 2 have been described such that

15 a GW or femto base station updates the service type of a UE service
request from paging response to signaling, However, in LTE/SAE
system, which is directed to an object of providing improved mobile
communication service and which is a next-generation mobile
communication system having evolved from UMTS, it is required to

20  ensure integrity and confidentiality to NAS information between a UE
and 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

25  will be described in this embodiment 3 of the present invention.
[0077] FIG.13 is a block diagram showing a configuration of femto

base station 125 according to embodiment 3 of the present invention.
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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 3GPP. [0081]
NAS control section 104, upon receiving a paging request 5including non-CN incoming call infrom
non-CN incoming call detection section 103, creates a service request having a service type of

signaling, a”%%@%ﬁﬁt?hgeagsﬁkeﬁf.%?M% ]gngee%sé%éei%omnﬁﬁe@ 19:Yyiteless gqntrol section

102.1S the paging requeSt does not contain non-CN incoming call information, NAS control 10section

104 outputs atgerviee:regidest havisra servaeitype ofda pagingeredpansesda wikaless control section
102 in a regular manner. [0082] Tra}nsm_itting section 106 trapsnjlits an RRC signal containing NAS
information, otpLbf et Witdless ESrittol SEEtf6Rc 10T 8 dil{tolbasadditiv i aT8 £Also, transmitting

section 106 transmits. user data ut from higher application (not s n in the figure), to femto
Al oPHR Hor SERefRmte ¥ 1381

base station 1‘5@?&5@@] & %55 secq(ﬁréan%% agram showing trﬁe steps of call connection

establishment betweenide 1 R0rndfemionbiasestationdadh meeasding to-cnbadimeant 3 of the present
invention.Note that, parts 20in FIG. IS that are the same as in FIG. 12 will be assigned the same

reference codigsoasitttHiGm 2o arfdhaie ceiaitedadbdekitions ol thetohlitted20084]In FIG. 15, in Si,
302, paging processmggsseectlton 1?;70{1; JSQPtO base station 125 mclmzldes non-CN {ngoming call

information inpal.l%(éegsi?’lig ction €S a paging request including a non-
incoming call information, and transmits this paging request to UE 100,
via transmitting section 115,

10 [0079] FIG.i4 is a block diagram showing a configuration of UE 100
according to embodiment 3 of the present invention. In F1G. 14,
receiving section 101 outputs an RRC signal and downlink user data
transmitted from femto base station 125, to wireless control section
102,

13 [0080] Wireless contrel section 102 terminates the RRC signal output
from receiving section 101, and establishes an RRC connection with
femto base station 125. Also, wireless control section 102 moniters a
paging channel (PCH) transmiited from femto base station 125 at
predetermined timing, and judges whether or not a paging request for

20 UE 100 is included. Wireless control section 102 further has non-CN
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

25 detection section 103 includes non-CN incoming call information in a

paging request and outputs this paging request to NAS control section

104. Also, wireless control section 102 encodes NAS information
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25 request for UE 100, and transmits this paging request to UE 100. [0085] In ST 303, NAS control
section 104 of UE 100 creates a service request having a service type of signaling (NAS information
creation). [0086] In ST 304, UE 100 transmits an RRC signal containing NAS information and having a
service type of signaling, created in ST 303, to femto base station 125. 5[0087]In this way, according

to embodiment, 3, & e Lase Jatian elydes seuChhingeming call ifarmagiaging paging request
and transmits this paging request, and, upon receiving processing of the paging request including
non-CN inconfiRG calk srformé&tion, baJE dtseld mbelifies NASHnfcnmatiorecs®mthabfi.is possible to
guarantee the 10impartiality and ciphering of NAS information, and, consequently, in both UMTS and
LTE/SAE systEiie itidi pb<Emients fignsiifPeorsfiGhiRad T directly arrives at the femto base

station from th@dﬁ'@”%‘&{; nomgJ1elqrk,ta dae L, without (ravetsing,meble gperator's core

network. 15[0688] mbodiments of the present invention have beeh described above. [0089] Also,
although sases diavenkeerdestibadiiith thel dbovammibadimenhas-exsnpleswhere the present
invention is configured by hardware, the present invention can also be realized by software. 20 [0090]
Each function“BlodeEiabrRiy S8 thel Basciipticn 8f €A 6f e afdreiiéhtdntd ¥ifbodiments may

typically be implemented as an LS| constituted b an‘ir&te r%ted ir Hit. Thege may be individual chips
or partially o?}t ?aelly'@e[gig)l %?rﬁéj b?\ng s“uﬁr}ﬁéﬁéhﬁge "{r§f¥'l?s a 6p§t3%| ee%eegbghw% may also be referred to
as "IC," "systeard:platisHpes kIte1082bcullyal Lk depending an kiffesing extentssof integration.
[0091]Further, the method of circuit integration is not limited to LSI's, and implementation using
dedicated Circ:u}ﬁy @pg@ﬁ@rﬁmpwlgogéi incoming call information, NAS control

10 section 104 outputs a service request having a service type of a paging
response, to wireless control section 102 in a regular manner,
{00821 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
15 output from higher application (not shown in the figure), to femio base
station 125,
10083] FIG.15 is a sequence diagram showing the steps of call
connection establishment between UE 100 and femto base station [25,
according to embodiment 3 of the present invention. Note that, parts
20 in FIG.15 that are the same as in FIG.12 will be assigned the same
reference codes as in FIG.12, and their detailed descriptions will be
omitted.
[0084] In FIG.15,1in ST 302, paging processing section 127 of femto
base station 123 includes non-CN incoming call information in a paging
25  request for UE 100, and transmits this paging request to UE 100.
[0085] In ST 303, NAS control section 104 of UE 100 creates a

service request having a service type of signaling (NAS information

25



processors is also possible. After LSI manufacture, utilization of a programmable FPGA (Field
Programmable Gate Array) or a reconfigurable processor where connections and settings of circuit
cells within an LSI can be reconfigured is also possible. 5100921 Further, if integrated circuit
technology comes out to replace LSI's as a result of the advancement of semiconductor technology or
a derivative other technology, it is naturally also possible to carry out function block integration using
this technology.Application of biotechnology is also possible. 10100931 The disclosure of Japanese
Patent Applicgatiordjo. R088-28033Ffiléd or:detobenB® RO0S gindluding thrgpeeaification, drawings
and abstract, is incorporated herein by reference in its entirety. 15Industrial Applicability [0094] The
base station appar@ad g ap dpgaraais, call tonnéctisn é?a%m@ﬁméﬁt%gr ot dnd wireless
communicatiof) sysiemaccarding o, the present invention are applicable to, for example, mobile
communication systems. 20 CLAIMS: 1. A traffic offloading apparatus comprising: a paging unit
configured to pa@e’a userteguipment (W) #y idlesmode ifardownlink afftoadstraffic iatriving at the traffic
offloading apparatus for the UE; a receiving unit configured to receive a service request message from
the UE as a pHfitif fespomdelNa serviceeyiidl ilndie ekt st RAGE R 4Rt théddage specifying a

paging reSPONSEnsmits 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

10  impartiality and ciphering of NAS information, and, consequently, in
both UMTS and LTE/SAE svstems, it is possible to transmit
communication traffic that divectly arrives at the femto base station
from the Internet or home network, to the UE, without traversing
mobile operator’s core network.

15 [0088] Embodiments of the present invention have been described
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.

20 [0090] Each function block employad in the description of each of the
aforementioned embodiments may typically be implemented as an L8]
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 “I1C,” “system LSL,” “super LSI,” or

25  “ultra LSI” depending on differing extents of integration.

{00911 Further, the method of circuit integration is not limited to

LSI's, and implementation using dedicated circuitry or general purpose

26



a modifying unit configured to modify the service type in the service request message to indicate an
UE-initiated service request; and a sending unit configured to send the modified service request
message to a Serving GPRS Support Node (SGSN). 2. The traffic offloading apparatus according
to claim 1, which is a femto base station. 3. The traffic offloading apparatus according to claim 1,

which has a Gateway, General SyipReg Nodg AGGSM) fnetianalite. uiiidhg fpffic offloading
apparatus according to claim 1, which has a Serving GPRS Support Node (SGSN) functionality. 5. A

method for offleaghiag tratiie, for be\p@rfimed byaatraffic:offlaadinenapparatus, the method comprising:
paging a user equipment (UE) in idle mode for downlink offload traffic arriving at the traffic offloading
apparatus for O Ui eekigingos SerickEGuRRE PseESdTeamdniaHE BEsca palisg!fésponse, a
service type in, Et?ﬁi rr}eggixgq gglrlv{)ceer%%% ;sttmeeésa%%%peggﬁggeg paging response; modifying the

. . 1S .
service type in the service request messagge {0 indicate an UE-initiated
5 100921 Further, if integrated circuit technology comes out to replace

[.SP's as a result of the advancement of semicenductor technology or a
derivative other technology, it is naturaliy also possible to carry out
function block integration using this technology. Application of
biotechnology is also possible.

10 [0093] The disclosure of Japanese Patent Application No.
2008-280339, filed on October 30, 2008, including the specification,
drawings and abstract, is incorporated herein by reference in its

entirely.

15  Industrial Applicability
[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.

20
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?ervice request; and sending the modified service request message to a Serving GPRS Support Node
SGSN).

CLAIMS:

1. A traffic offloading apparatus comprising:

a paging unit configured to page a user equipment (UE) in idle mode for downiink officad
traffic arriving at the traffic offioading apparatus for the UE;

a receiving unit configured to receive a service reguest message from the UE a5 a
paging response, a service type in the received service request message specifying a paging
response; &

a modifying unit configured to modify the service type in the service request message to
indicale an UEwihitiated service request; and

a sending unit configured to send the modified service request message to a Serving

GPRS Support Node (SGSN).

2. The traffic offloading apparatus according to claim 1, which is @ femto base
station.

3. The traffic offioading apparatus according fo claim 1, which has a Gateway

Generat Support Node (GGSN) functionality.

4, The traffic offloading apparatus according to claim 1, which has a Serving GPRS
Support Node (SGSN) functionality.

5. A method for officading traffic, io be performed by a traffic officading apparatus,
the method comprising:

paging a user equipment (UE) in idle mode for downilink officad traffic arriving at the
traffic officading apparatus for the UE;

receiving a service request message from the UE as a paging response, a service type
in the received service request message specifying a paging response;

modifying the service type in the service request message to indicate an UE-initiated
service request; and

sending the modified service request message to a Serving GPRS Support Node
{SGSN).
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