DESCRI PTI ON Ti t

| e of I nvention BASE STATI ON DEVI CE, GATEWAY DEVI CE, CALL

CONNECTI NG METHOD, AND W RELESS COVMUNI CATI ON SYSTEM S Technical Field
[ 0001] The present invention relates to a base station apparatus, gateway

apparatus, call

connection establishnent nethod and wirel ess communi cati on

system for controlling call connection establishnment. 10 Background Art

[ 0002] A nmcro

cel | base stati oBESSPRIRILSNf or wirel ess conmuni cati on

(macro base station) having a large cell radius is provided nmainly

out door slitlgnelfl Iavestdditi on to this, 3rd Generation 15Partnership Project
(3GPP) is studying to provide a fenmto cell base station apparatus (fento
base st 3ABEK)SHATION HE¥ICE; AdATE VOA YaPh oM FpCel L. eONMNECIHdNG of neters

in a househol d,

of fice, and an indoor facility such as a restaurant.

[0003] METHGRowsN® YR ERESSNCIGMMUNICATIONeS¥8diEMa f ent o base
20station is provided in a household. As shown in FIG 1, in a household,
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Technica

[0001]

1 Field

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) having a large cell radius is

provided

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

15  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 houschold. As shown in FIG.1, in a household,

it is likely that, in addition to a femto 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

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

[0004]

example,

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

data communication, many mobile operators are forced to

1



it islikely that, in addition to a fento base station, an |IP tel ephone,
an | P-TV, and furthernore a plurality of personal conputers and suchlike
devi ces, share one xDSL, FTTH or suchlike Internet-connecting network via
fixed-line system The fento base station is connected 25with a core
network via a concentrator (GAN. [0004] Lately, to provide a solution for
i ncr easiimpnovaf ¢qwipofenifgrd éxanplies. d&loasequemtiychyiiomodmriygmbi |l e
operators are forced to inprove equipnent and facilities. Consequently,
by i nt r ddottionlgase $tamtom, base potsatbhlono k¢ep shpossi biweet chkegpotiEngost | ower
t han providi ng additional base stations outdoors and off-I oad

i ndoor - arddgiinatédasomatio sabivodo drafhd oftilvedtingobo-driginlané€r net. By this
nmeans, it is 5expected to reduce |oad of a core network in a nobile

net wor k csystnamicAlien trafifid dinecely o chenfundraat.i oBydehis aRchis,atuser' s

prem se and a nobile termnal are expected to be able to comunicate

di reft | yexpachedtheeduvé doad odrd oobasetwblt iimna, moibl kopétvw 6 aY ey Sicg nobi | e
operator's core network, and provide various interactive services to the
user. 10{BO05h fhexic, d bemstepicadifoncatliczonealseon pedmddlel sfyrant in an

| M- 2000 packet system disclosed in non-patent literature 1 for exanpl e,
wi |l be ndeideitbedinsl ng &4 fectedRef BE I’aibm@tb&oﬁhﬁuﬁiczﬂetﬁre@tﬂgﬁacﬂ
connection established with a Radio Network Controller (RNC) through Radio

Resour cetlontviala (RRE) basklste0BnLELit Do estaabldin@MmBbilkoSppoaedinse (ST 11),
requests a start of service to an SGSN, using a service request, which is

a GPRS NMobé hictyoManage ol id Gvivkidusoimelctgpedvit S td Zhe 1Acser Vi Ce
request message includes information to request a signaling connection

(conmect005] orNsk gnaki Ngps betuaerohRectibnandabhshaEalihsar vi ce type:
signaling). 20 [0006] The SGSN perforns authentication processing for the

UE havi mg1T-eQuesh £k & giaé N @i SOIvREatin0Ro k-PhtdB) 1it@@urd fi.fods a result of
this, the UE is identified as a valid UE, indicates RNC to initiate

ci pheri agapiREES5iINGe idekcAbeadiAngOMMEOt | OR: R rih SRS WIGLY, Ade command,
which is an RANAP signal (ST 14). Then, if ciphering 25processi ng has been
per f or magie3UCEERRESH bY cstdWlid d QAR Ra8Ad Network Controller (RNC)
through Radio Resource Control (RRC) call connection establishment
15 procedure (ST 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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connection establishnment using a PDP context activation request (or
"Activate Packet Data Protocol Context Request"), which is a Session
Managenment (SM signal (ST 15). [0007] In this SMsignal, an Access Point
Nane (APN) to specify a target data network (packet data network: PDN) for
the connection is provided, so that the SGSN, upon receiving this SM
si gnal , Megagewsnf PSBEdteass (SAf b%hati on of the GGSN to connect to, based
on the APN information, through a Domai n Name System (DNS) procedure.
Then, ud880dlicclstiigl§M sieqalr angiedrss | Bviaddfans (P N¥héeo GEsNifyt he SGSN
transmts an RAB Assignment Request, which is an RANAP signal, to the RNC
and requassd dalprtwegkaplaickmdata betweekh: PRNRNG thdcoheedido®ESN (ST 16) .
[0008] Next, the SGSN, having checked the tunnel established between the
RNC and prh#igabnoe thadndwei 3 S .PDPoeonceiving tbat SM sigmplesicqeores"I® eat e PDP
Cont ext Request"), which is a GPRS Tunneling Protocol (GIP) signal, to the
GGSNS haviddge $shen floPmadire s § the quGSad td sohmeuyho t hes NSn phockBNr e, and
requests call connection establishment for the UE (ST 17). [0009] In this
GTP si gnafqrmdison, ARNuighf o ihanaon NanprSositdad| DN ) tpratc &GN hdhieng
received the GIP signal can identify the PDN to establish the connection,
based omptomesARNss hfldy metjnonngWwhenlit héd GGSNf 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

3



20successful ly conpl etes call connection establishnment processing, the
SGSN is reported that call connection establishnment processing has been
performed successfully, by neans of a PDP context creating response (or
"Create PDP Context Response"), which is a GIP signal (ST 18). At this
point in tinme the GGSN configures routing 25information (i.e. route

sel ecti dhl useng tahBDUE omied t b 801t hecepiu(omfActiveter®i? D ePOP cont ext .
[ 0010] Next, a response signal fromthe GGSNis transmtted to the UE
usi ng aARBRptdntekiclact audi Mosigact BT (9), dnittho &tle sPDPs ContsexitttiAgcept "),
which is an SMsignal (ST 19), and the UE starts transmtting and

recei vi ngduseridatgaufdr. @atap@ckepadartmeorhoatiioalioa pTSZ030). At At hthés point i n
time, the SGSN configures routing information for the UE, and 5 manages

t he routpiongt imfionopthoB GEN RoR fegunteaxtouti]OdfbjrmMtidn for shavdijl, did ough t he
above series of processing, an | MI-2000 packet system sets up | ogical
conngct inoarsa deat tkeerva it i afud nda tGEEN SOPD® gertegonnect i on basi s and perforns
tunnel i ng, thereby enabling packet commrunication. 10[ 0012] Next, the steps
of traffpo1off-Woddiing woy, doomghi ihat aloew d safiks @ fhatosessing, fagnt o base
station and the Internet or honme network, w thout traversing nobile

oper at OMST-COIE et aardystinl detbarpdbsgichbednusttignkibetdeechal €0 had, parts
in FIG3 that are the sanme as in FIG 2 will be assigned the sane reference

codes aa GGIN Gnl2a pRrcdmiricticdebadilsechdl pdesa ptumirding,| dhebebpm tt ed.
Assune here that the fento base station has the SGSN and GGSN

functi oeahblin@Sp &di@McdmmionGZioMN so, since the UE cannot be attached to
nore than one SGSN at sane tine, another assunption is given that the UE
keeps bed0y2 pt thehedht atope oSERANi O1AFT | 524 BGAEEdc bR ndu FiQh Ei RS WO K -
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 functionalities shown in FIG.2. Also, since
the UE cannot be attached to more than one SGSN at same time, another
assumption is given that the UE keeps being attached to one SGSN that
is located in a core network.
20 [0013] The femto base station, having received a PDP context
activation request transmitted from the UE, does not transfer this
request to the SGSN, and, instead, selects an PDN to connect to, 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

establishment for the UE using its co-located GGSN function which the
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20[ 0013] The fento base station, having received a PDP context activation
request transmtted fromthe 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). Assune that, for
exanple, the ISP to provi de broadband access to the use's 25hone can be
i denti f ifechibasesat stationf owmat i doatiench udedfo mm ARNpr¢ O3k ¢ Themf EH1G base
station determ nes to process call connection establishment for the UE
usi ng i tte £b-A0o0atéq. CeSh g une 0 GINME GRNG RNC fedithNoda®e station owns.
Later, by perform ng processing fromST 16 to ST 20 in FIG 2 using the
GGSN, SEBhictinhe!iaitd NadddBd finnditel emadd baes sptov dedkd it possibbto base
station make it possible to establish |ogical connections between the UE
and t he eeGBNisloho gicpercobnennientiuwhasi the RdasdnheMESN, Yoeagire

comuni cation traffic originating froma fento base station to be

of f -5 oadedndtrieat bysit Oah e onRtgueetl yain AMBR oReR kativh thofic traversing a
nobi |l e operator's core network. 10C tation List Non-Patent Literature

[00;:3] NPLg ihatid@PR o hbA3Eedhd BdsSsthtildn BoImwes §f-Rfadcaverretan theghni cal
Pr obl em
Internet or home network, without traversing a mobile operator’s core

network.

10 Citation List
Non-Patent Literature
[0015]

NPL 1: 3GPP TS23.060 v7.8.0

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

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

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

[0018] The UE can detect whether there is an incoming call for the

UE based on signals from a base station at predetermined timing.
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[ 0016] However, there are, for exanple, follow ng problens on the
above-noted off-loading nethod to incomng traffic via a fento base
station directly fromthe Internet or hone network. 20[0017] Normally, the
steps of receiving an incomng call for a UEin idle state are initiated
as a paging procedure with broadcasting within a specific area to discover
t he UE. Wihkh thieee paginngyconinexg calfl ataratiean the URdirgmdmitam saodotng call for
a UE arrives at an SGSN, the SGSN transmts information indicating that a
UE has rreqeevieshéwe innEbGizngy Poe8IGSNt(G DA, stidicd onsicd reheedsE s

regi stered service area. [0018] The UE can detect whether there is an

i ncom ngnchidesf orforhatidn basedicane shgnelessénooe achasa staregivmie to
predeterm ned timng. Wen there is an inconmng call detected, the UE
transm tpagdn g qsvidec riggueplagshgwasponde)G 2 divowhee SEEN thSdudR)he The
service request includes information to indicate that the service request

I s asrespdnsentoctpagic’gaiissinese ptyPeduRaghdign riasPRge logfalil owi ng this,
t hrough the 5call connection establishment procedure shown in FIG 2,

| ogi cal coanrecibngnscadseabEEAB behedchaheeBr iMe (MEGERIN bg JGSN on a per
connection basis and tunneling is performed, thereby enabling packet

comuni @ahin@Btioh0PdA} aNexiunddlagis pens el shepsh PknaBblilhgCpaviagt i on
establishment 10 when an incomng call for a UE arrives at a fem o base
st at i on chiofuhb&tieod ernet or hone network. In FIG 4, a fento base station
receives a packet for a UE fromthe Internet or hone network (ST 22).

[0020] The1denteRase!GuadtBis tharsepd 61 @aPagh gk AESS 3981 HhenUE usi ng
the co-located SGSN and GGSN functionalities in the fento base 15stati on

(ST1@3) wHdP2AlinfsmTRBtIANEHr abO¥eariNes MEaie nabl Rresat R r2r@Fhhé N @ core

networ k, and, upon detecting paging, transmts a service request
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).

[0021] 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] 1f a service request is rejected by the SGSN, subsequent

security procedure (UE authentication, preparation related to radio

6



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) fromthe UE, there is
no record pagi ng nmessage having been transmtted to the UE, so that the
SGSN detects that an incorrect service request has been received fromthe
UE, and ihransincighaisgr vice cagpecbienge nfesmade agdrthtBEviscenRdjeetot ") to t he
25 UE (ST 25). [0023] If a service request is rejected by the SGSN,
subsequeantcsedutlyt finpslockedend (dim et dverisi ddislonenppepardairedivrrt@ékeat ed to
radio interval ciphering, etc.) cannot be perforned, and the UE is unable
to succaasbulihy dalhfsimtthe laatinet annkeinicometesirbl i shment procedure for the
incoming call fromthe Internet or home network. [0024] A possible

sol uti orfo0e4] heAghg¥eblpr allueivn & tie kéoper@oblymSattoagdmpdeiridly t o an SGSN
co-located in a fento base station, and process a service request fromthe

UE i 5 t heta®- ilecHiEeth SERGEN thdokamddibask nstoabhonstativgvard in this
case, since security procedure are carried out in the co-located SGSN of

the fempRobasea skaticensequrborrmhi ik Uel ai ek to-loketdES@RB Nt iheat i on needs
to be noved from 10the core network SGSN to the fento cell. That is to

say, | ngemitardaskndtarigat i OHokelvalketh tRisUSHIe, JihEEBEL EAtY PRotsd WM zed in
a femo base station which is likely to be provided in a general user's

hone, aRdrriad cutr@stid cOflobhic SUBN &1 heafdiRESbREd kiadtidhat the security
| evel m ght be degraded. 15[0025] It is therefore one of objectives of the

present jhfeniti O rk Pt QWi R BE2SE Tt AddtDdh apPa¢ 8 be, m@Ika@ynappar at us,
call connection establishnent nmethod and wirel ess comruni cati on system

thatg Wor® cbPemRtwS RS GONOM Mk ¢ahlofc@l.a Whaf 190m she, Imperngl or hone
network, are able to carry out connection setup successfully w thout
decr easiffhrmation 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.
15 [0025] It is therefore one of objectives of the present invention to
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 connection setup successfully without decreasing

20  the security level in a mobile communication network.

Solution to Problem
[0026] A base station apparatus according to the present invention
adopts a configuration having: a receiving section that receives a

25 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;

7



20t he security level in a nobile comunication network. Solution to

Probl em [ 0026] A base station apparatus according to the present invention
adopts a configuration having: a receiving section that receives a 25

pagi ng response to a paging froma w reless comuni cation term nal
apparatus; a judging section that judges whether the paging response is a
r esponsentdoa ttien spaigiing sduttin thve, valsen shatpagin @ppspaisesishpsigesiswed; 7  and
a transmtting section that, when the paging response is judged to be a
responséet @ rtdypopagincghavphging hehibhstd esh atel ontiappap@irasuhaasiisswat],

i ncludes a request for change of a service request in the paging response,

and tr ansaludest hec pagit o rrdspersef heavat ampyesappahatpising Advant ageous
Ef fects of Invention [0027] According to the present invention, when there

is an i neopomg,cald trhasmdtsUthd papiddiecd puicnet a @atéwae apglaserds. it is
possible to carry out call connection establishnment successfully w thout
degradi ng the 10security level in a nobile conmunication network. Brief
Description of Drawi ngs [0028] FIG 1 shows a configuration of a wrel ess

comuni gadvOnageous Effects of Invention
[0027] According to 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

10 security level in a mobile communication network.

Brief Description of Drawings
[0028]
FI1G.1 shows a configuration of a wireless communication
15 system;

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

FI1G.3 is a sequence diagram showing the steps of directly
off-loading communication traffic originating from a femto base station,

20  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;

Fi1G.5 shows a configuration of a wireless communication system

25 according to embodiment 1 of the present invention;
FIG.6 is a block diagram showing a configuration of the femto

base station shown in FIG.5;



15system FIG 2 is a sequence di agram showi ng the steps of call
connection establishnent in an | MI-2000 packet system FIG3 is
a sequence di agram showi ng the steps of directly off-1oading communication
traffic originating froma fento base station, 20to the Internet or hone
net wor k; FIG 4 is a sequence di agram showi ng the steps of call
connecti on estldll. 7 skreebtodkndidpgasyveho wtihgraecosfignriticomifngec@W for a UE,
in a fento base station, fromthe Internet or honme network;

FI G5 shdwswmicdiifd.gurati on of a wirel ess conmuni cati on system 25accordi ng
to enbodi mrent 1 of the present invention; FIG6 is a block diagram
showi ng a confRIgu8 dtiaose@ferddeed fagimhm biaceist ahé grehefaiinedd e dion

FIG 7 is a block diagram showi ng a configuration of the GNshown in FIG 5;
FI G 8 i :saaldésjuangebdiwgeam SREomdg fdivtsbaps softiemlakceadingctd on

establ i shment between a UE and a fento base station according to

Senmbsdi mamiodineéntt he fohesprisehnedA@en; FI G 9A shows direct transfer
contents of an HNBAP or RUA signal; FI G 9B shows infornmation

el enents of NASGUpAailioves deqieestar 9TEPICHRALEMS; o LA IHAN BOYP shawe Adi 1 ect
transfer contents of an S1AP signal by which NAS information is first
transm tsigghltroma UE to a core network;
FIG.9B shows information elements of NAS updating request
information;
10 FIG.10A shows direct transfer contents of an S1AP signal by
which NAS information is first transmitted from a UE to a core
network;
F1G.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;
FIG.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 FIG.13 is a block diagram showing a configuration of a femto
base station according to embodiment 3 of the present invention;
FI1G.14 is a block diagram showing a configuration of a UE
according to embodiment 3 of the present invention; and
FIG.15 is 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,



FI G 10B shows information el ements of a NAS updating command; 15FIG 11 is
a bl ock diagram showi ng a configuration of a fento base station according
to enbodi rent 2 of the present invention; FIG 12 is a sequence

di agram showi ng the steps of call connection establishnment between a UE
and a fento base station according to enbodi nrent 2 of the present

i nvent i dhgsc2fRi6h 18 Embadbmeaks di agr am showi ng a configuration of a fento
base station according to enbodiment 3 of the present invention; FIG 14 is
a bl ock [@Dag# anNshowinnigo &i ncemfsi futtet poss eaft iavbltiaaceildiegd & rémdddi nent 3
of the present invention; and FI G 15 is a sequence di agram

showi ng ihhiztsilepsthofcfeatdc2be ohnactompaastiapldratirgs. batwetollew g and a
fem o base station according to enbodi mrent 3 of the present invention.
Descr i pteimdyo diim dartl oxdi lindiat sa JH0A28¢riblodvb agptiadi aenirsl@fs 4dvespr esent
invention will be described in detail with reference to the acconpanying
dr awk ngse chiiie ofegl dtandagdiertosy CEORE Wwdhl ad& eachl daskéi Radidazedian a

wi rel ess access 5technol ogy standardi zed by 3GPP, such as Ceneral Packet

Radi 0 SEGPRE) (&PRE)ivamrealUM otgil & dle 1 ddfrh bt nieh 86 95TR4RE €@t (1ORST Sy st em
(UMIS). However the present invention is not limted to Long Term

Evol uti elov ev&E) thdptedentbiaivegtiphesendd dinsit endarndzedeby BERPRt@6n Wi rel ess
access technol ogi es standardi zed by 3GPP, but is equally applicable to

W.AN 10({YEnahesss beedd pAeoan iNelsvaridardiMd bgvadepl o @iipfesalictédsy for
M crowave Access (W MAX) technol ogi es such as, | EEE802. 16, | EEE802. 16e and

| EEEB02¢d@Molareestianda@tihesd vy raleBShaceLsguiBGUpIngive suah. A8 3GPP2.
[ 0030] (Enbodi ment 1)

10 (Wireless Local Areca Network), Worldwide Interoperability for
Microwave Access (WiMAX) technologies such as, IEEE802.16,
IEEE802.16¢ and IEEEB02.16m, and still other wireless access
technologies such as 3GPP2.

[0030] (Embodiment 1)

15 FIG.5 shows a configuration of a wireless communication system
according to embodiment 1 of the present invention. The wireless
communication system shown in FIG.5 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 f0032] 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



15FI G 5 shows a configuration of a wireless communi cati on system accordi ng
to enbodi nent 1 of the present invention. The w rel ess comruni cation
system shown in FIG5 has UE 100, fento base station 110, OW 140, and a
core network. [0031] Fento base station 110 is provided in user's premnm se
(home) 20131, assigns and manages resources for wrel ess connections,

r ecei veslikrediby,maitai femtchabse statiandflér; vedhuia tidve rpimgsilcatotayerwofk,UE 100
for uplink traffic, and transfers received downlink data for UE 100. That
is to sayd pentidebaseimisaintenadilte pkayigea toahe wferan access point for UE
100, on a wreless access network. 25[0032] UE 100 conmuni cates with the
core netfdOBR] tG& ItADersnicaved her® costioait, badeas theimnol bas@ dsi @bken 110. In
t he hone network, PC 130 is provided for exanple, and PC 130 and UE 100

comuni aatworkl) aedtdoycertmté eahd Radses sbaimenichibnsvbéaidn BGBIrsi ng t he
core network, and provides various interactive services to the user.

[0038] Ga01#A0tlies chbacat edo bletawaen pi el it yo@s et @bhod sidi@oand18. core
net wor k, and concentrates and relpays comuni cati ons between SGSN 5150 in

the cor &uitt ther kodigupatPbhiral pllaye Fenften £ baseiost Abh aRgndpklendyctd t he
configuration to place fento base station non-transparently to the core

net wor k 1RO @ese MRS rk tnadesShiakes ip pdepilboy ta d_e%ﬂgf? AWRemahbELBFo base
stations 110, without increasing the processing [oad of core network

equi pmemémto Hask Q8bnSGINY, 1o nand i LN 160 tRE §roceyifedohd dhecor e

network, so that SGSN 150, upon receiving a service request from UE 100,
perfor maeaRoatiichansmeatd.on process for UE 100 and controls call connection
establ i shment processi ng between OWN 140 and GGSN 160. Al so, GGSN 160

][rgpﬁggi &ggsiﬁmlsfggglsgﬁm GTRNM &Rk OProl RIASH e tBrEelwdPP, sgequired
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. In 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
home network, to core network function section 114.

25 [0036] Wircless control section 112 terminates the RRC signal output

from receiving section 111, and establishes an RRC connection with UE

100. Also, from the RRC signal, wireless control section 112 judges
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[0035] FIG 6 is a block diagram show ng a configuration of fento base
station 110- shwon in FIG5. In FIG 6, receiving section 111 outputs an
RRC signal and uplink user data transmtted from UE 100, to wirel ess
control section 112. Also, receiving section 111 outputs a 20 Hone Node B
Application Part (HNBAP) signal, RANAP User Adaptation (RUA) signal and
downl i nkhas &rE d&0ai sf ier uldkt ib@0tr ah s mnssiont ed cptiom GANMO A decasOW cont r ol
section 113. Also, receiving section 111 outputs data received as input

di r ect | Stk atamm t(NeA $ niefonetatoon lwank thetonoe lkyetiverkpnednattportk NARct i on
section 114. 25[0036] Wreless control section 112 term nates the RRC

si gnal daf@tihafioamor@®eicenmplsaectticon1131l, Andheshabd,isheseanc&BRCol
connection with UE 100. Also, fromthe RRC signal, wreless control
section sktdioputipencbiad cbltbdGnifsrnecfoass b ipat tif amsGivE doantslecept i on of
Non- Access Stratum (NAS) information with the core network, and outputs
NAS § nf gegaibinoni 3 as QW RAT kO nHe Glnidosu thhids theRErsienel tslyeli@ssviont rol
section 112 encodes control information output from GNcontrol 5section
113 as amf¥RGtsingnadctic@ndisut puts the RRC signal to UE 100 via
transmtting section 115. [0037] Also, wireless control section 112, upon

recei vi §gosphi nklyserirdbdss ¢omiioUsedQ0n 11T, it escdiken pup@ldSas@r ot ocol
and outputs the user data to OWcontrol section 113. Al so, wreless

control deegtftomn UE2100.0te4ROR ataC el Wit ldouWplrbidcdlSald BatpudsaheWset00 from
OWcontrol section 113, perforns w rel ess protocol processing according

to predetaes T W pahadElseEtibnalm3 I I 20861 bSiréidka coattdl dQ@iod aibransmtting
section 115. [0038] GWcontrol section 113 processes the HNBAP or RUA

si gn@l  @ploRUie dehi PRy 86RnYiNJuSeCHhRNfIAUE 200 8GRt @mitesEANAP si gnal
15from the core network. Also, ONcontrol section 113 judges whether or

not it i193N@eessdy wifelekapeitdcap RARessiNaécd@ibE 1300c dRaSesina the
RANAP si gnal or a control signal output fromnetwork function section
parameter 1 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
20  wireless control section 112.
[0039] Also, GW control section 113 requests core network function
section 114 to judge whether or not NAS information for UE 100 output
from wireless control section 112, or NAS information from the core
network, needs to be processed. Based on the judgment result in core
25 network function section 114, GW control section 113 includes NAS

information for UE 100 in RANAP, adds NAS updating request

information to an HNBAP or RUA signal, and transmits these to GW
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114, and, if transm ssion is necessary, outputs control information that
is output fromthe core network or core network function section 114, to
20wi rel ess control section 112. [0039] Al so, GWNcontrol section 113
requests core network function section 114 to judge whet her or not NAS
information for UE 100 output fromwreless control section 112, or NAS
i nf or matliddnvfa omnishetidog ecnetowol k5. needs to be processed. Based on the
judgnment result in core 25 network function section 114, OWcontrol

sect i on [0030i ncAlcte sw N&S N ASoimfat inani onofolUBELOO00 118 FRANAP f @l dso rAS
updating request information to an HNBAP or RUA signal, and transmts

these t ae@Mbri4Q netiant sanson NG Weecdh@ol 336tioh 000D ud e, thelte A SNAS
information for UE 100 is output fromcore network function section 114,

GW cont rinforsestibnartold drededspeid strbhe e MAGH T Dr matwosbdteo Wsé&lies sl 16ont r ol
section 112. GWcontrol section 113, 5 upon receiving dowlink user data

for $E QO nf rouwicMgldOwarlioreenabidfkr TNaDDARoEECIWOrL (L b4 colr€r M nat es
transport network protocol and outputs user data to wi reless control

secti onnkiRorbfgactiohede e Mk4Useim dattas fthnsy&tlQQtw@rp?wwcoﬁ raQR
wirel ess control section 112, GWNcontrol section 113 perforns transport

net wor K ot §& GCO e Pl MGERSE: 1465 a6aioli R@ticn Predeterssl etk Papamkt er 1, and
transmts uplink user data to GW 140 via transmtting section 115, or

out put s yypt daka YSETUEIADD 1500 €Pue MeWRhikeIEHOChhod1SRetican1114GW0041] Core
network function section 114 receives data for UE 100, received directly

from t heohMRIIRLi oA 1 N9FR PGPk Fankipd rf BBV HNPrdRR&ALI PR ddihe and out puts
a control signal for establishing |ogical connection for UE 150, to GW
cont@ ol 18€64diaB thlpredetermined parameter 1, 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

promptly output the received NAS information to GW 140.
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[0042] Al so, core network function section 114 determ nes whether fento
base station 110 needs to process the NAS information received from UE 100
based on NAS i nformation processing necessity judgi ng 20 request output
fromGWcontrol section 113. Upon processing NAS i nformation, core network
function section 114 outputs information for requesting GWN 140 to update

t hi s NA$ncihfeanaHyi onrdasedooh (NAS ibaf @rorkain 0h4 rfeaetived,asoi jgeparat es NAS
information for UE 100 and out puts the generated NAS information to GW
cont rol nsendsion 113. On 25 the other hand, when NAS informati on needs not
be processed, core network function section 114 instructs OVNcontrol

secti on[0033] 0 Ars)pthyn apl it ubbedarcovBE NAS isfurpettion GW GV 140.

I ncidentally, core network function section 114 functions as a judgi ng
means. [c0a4d]i Rlcsidn MBNcHR hbkwiusefudatianfeietidn 100 pesfouhPphckeom GV
control section 113, core network function section 114 perforns packet
cdats nahywhktpo sk @eotod10sRESk fid pALCAT A A 1bQ RUSHEhEHTANSL apitapet er

and transmts data to the Internet or honme network via transmitting

section]lipd +AlimitwhRRa doWhlei Fitte il 01dRS B ef REt W K1OR {ranotiRGhg f rom
receiving section 111, core network function section 114 ternlnates t he

packet dat@onetsor kAﬂ’é@tﬂﬁh@h Een DalkPU 7 @drtaaroiroU B O RS bk pSeelden 10113.
[ 0044] Core network function section 114 has non-CN |ncon1ng cal

det ecti @fcsQt g %ct%ﬁ 18NGo e W R Bl idN sk OGO NG Edindidepfd y from
the Internet of user's hone network without involving the core network

(CN), ngackd Hﬁ‘fa?ﬂbﬂ@oﬂ@ﬂo%%b@%ﬂdo@uﬁﬁﬁé'&@a lé%ﬁeﬁf@ﬁlﬂfﬁ%eﬁ:ﬁ%&l the
15incomng call is a call fromoutside the core network. [0045]

Tragpm fgng section 115 transmts an RRC control signal output from
wi rel ess control section 112, to UE 100. Also, transmtting section 115

transm g b g¥e Q@ttv@orfkofuﬂﬁléﬁgec%hpyﬂ hLOMoM- N @ﬁéoﬁ@ﬁ'%lﬁ‘ah section
112, to UE 100. Al'so, transmtting 20 section 115 transmts

| nfor magL ARl sH&idR%1 QUERH LY AERThGW £ORK ﬁkoﬁﬁﬁg'&'}l didctt f@ﬁ{ 140.

Al 'so, transmtting section 115 transmts uplink us&r data fo UE 100,

output_[HOM AECBE lkr SRS MMM Idbrid BBt ARy oRHh CHIPED o HPb S USer
data for UE 100, output from

(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 FIG.5. In FIG.7, receiving section 141 outputs an HNBAP or

RUA signal containing NAS information for UE 100, transmitted from
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core network function section 114, to the Internet or hone network.
25[0046] FIG 7 is a block diagram showi ng a configuration of GW 140 shown
in FIG5. In FIG 7, receiving section 141 outputs an HNBAP or RUA si gnal
containing NAS information for UE 100, transmitted from fento base
station 110, and an RANAP signal, transmtted fromthe core network, to

fen o conmni®basectaaon i, Aden RADRAFIsign slectiyniltddd frpanheassievi ng
uplink user data for UE 100 fromfento base station 110, perforns

predet ensiwetk,t foaGRAY toRetoMyelst pnOl 9201 DIscessdivgng dRALDMI BASN tS the
upl i nk user data to the core network via transm tting section 144. Al so,

upon reggbiimge lipkin Kseverdadta floerUHEL dO@rdmorni Rebess etLiednar,
recei ving section 141 perforns predeterm ned transport network protocol

processpbffonshpidiR tésRIn dBtAnspoek hEONSIR heoilolke] §eubtidikguagn data to
fem o base statlon 110 via transmtting 10section 144 %47] Fento

conty ol ;%@Gk AN tHAdplid& WE@Sd hfaet RANABo #d ﬁ@ﬁboﬂ&lwwtrdcﬂs@;mtfﬁge' ving
section 141 in an HNBAP or RUA signal according to predetermned paraneter

1, and fgansmiys. t hassd Oup&atrecbasee tALhRAK WkQr \HaRa tHbaNSRI 100 BHpsect i on
144, Al so, when an HNBAP or RUA 5|gnal 15i ncl udi ng NAS information for UE

100 is pid B BE%H@Q%&SW&@?&&&&E‘ 1h‘ilpe1ff8%§ FeaktGim et i on 142
term nates the HNBAP or RUA signal, picks up the RANAP signal i ncluding

NAS i nf %H@@bﬂ“nét%o P&%co@%io@b‘éd@ﬁ%%ﬂ'ﬂ't%eWPdéc'ag'aﬁh frn&RLEQ network
control section 143 h the S updating request information i n the HNBAP

or RUA & OBabn1afk LOOARE L0 @efﬁ%"&rs'é GaNnbhol 1 P& &%s%@tlﬂﬁs NAS
i nformation updating section 145, and, when RANAP si gnal tai ni ng NAS

i nfQy magd Qf,f Qu4UE 100 is out put ‘fromfento control section 142, NAS
i nformation updating section 145 overwites and updates the NAS

'nformgomfOﬁ:eHﬁolwn&ews@wsﬂ 140 108 FANAR St AReA p s@%ﬁte 9 p:. he 25 NAS

updatin uest I nformation 1n HNBAP or RUA signal rep ew se.

Al S0, CRiRELIRNHE CRBLE! 1 #PGh L ANIMB AP KA gnBYNEEO RlifRAbL contai ning

updat ed tion e core
predetermined parameter 1, and transmits this to femto base station 110

via transmitting section 144. Also, when an HNBAP or RUA signal

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

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

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

signal containing updated NAS information for UE 100, to the core
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network, via transmtting section 144. [0049] Transm tting section 144
transmts the HNBAP or RUA signal containing NAS information for UE 100,
output fromfento control section 142, to femo base station 110. Al so,
transmtting section 144 5 the RANAP signal output from core network
control section 143 and contai ni ng updated NAS information for UE 100, to

the cor exd1@iodR] kia Alas@mittiapSddctidmg4gection 144 transmts the uplink user
data for UE 100 output fromreceiving section 141, to the core network,

and tranfeouby thedevidihBksewSRin datarifsheartecbasm aPaid R A 30:nal0[ 0050]
Next, the steps of call connection establishnent between UE 100 and

feint() RasLinshatNAS kG rwhaeivnt Fer BH $08DN oW iden Galtofdomrdine | nternet
or hone prem se network for UE 100 in fento base station 110, will be

descri bedctishnE! G BmiPBadd staxibhG1®. 1 A1, kQAsmigid © sbagenstat i on 110
recei ves a packet 15for UE 100 fromthe Internet or honme network. Core

net wor K ¢fUNCA NOUP 886441080 thid frBnf 891 OnPASErISLahtdN shiPionNBy3 ngar ecei ved a
packet for UE 100, Starts the steps for establishing |ogical connection

for UE %letailn@ngc‘-[lp&ged GPAS NebYRLK ofnURSt UPN186CHd Pile Ldfe Sledhbsk @ Pagi ng
step to indicate that a call for UE 100 has been received. Then, fento

base 204 @b ki TRV ClERD 148 PN ACOM 79k GRl! ddel €61 tAm 19RCct1 On

116, information indiCating that a paging procedure has been initiated due

to a Ca'o'ut%ﬁ’{ f1dfm %@Qeﬂ@ﬂ%%c@ﬁﬁﬁl&??% YR o OMRSrk Nh A NBn M i§OTe
network. [0052] Tn ST 103, UE 100 detects that a call for UE 100 has been

251 ecei YR qoff AFh R RRPIdA% HEALERL b AT R {APLY |ghes RRC connection with
femo base station 110. In ST 104, UE 100 transmts a service request

t ovpes ds [aH5H PNt Yx £ QRPRGE DS FIGINCERRecb JMb Qs PRSR PletbboR Y0, in
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 FI1G.8.

[0051] 1In 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. 1In ST 104, UE 100 transmits a service request

towards currently connecting SGSN 150, via femto base station 110, in
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order to answer the paging request. Incidentally, the service request

i ncludes information indicating a paging response. [0053] In ST 105, fento
base station 110 deci des whether to processes the NAS signal received from
UE 100 or to forward it to the core 5network. Core network function
section 114 of fenmto base station 110, upon receiving a NAS information

processigide Ne6 aaSinicr thedeh 416 of @quest. f TMdMi£Ion! fid se.GtE @Bqddst, | udges
whet her the received NA |nformat| on (service request: pagi ng response) is

a responggnhfdestigoPadiidg Raueshgwhbabidertgpdiase station 110 transmitted
in ST 102, 10based on information nenorized in non-CN incom ng call

det ect | gnosspt | pnsF1fod MS&NEE) stad9G4D 48:i8Ts Whsihbembrdasesst at i on

110 encodes the NAS information (service request: paging response)

recei veqihéwnstﬁf%gpryéélmgdaﬂo%wlw@mo tfasamfdsh,tcem&e@ﬁe RANAP using a
direct transfer a protocol conplying with the control interface

spec5f| GREVBRE. betyeen: fedtoOr RS fopkatiil M0 oandnWaQ siafdnopiPut s the
results to GW140. [0055] FIG 9A shows the direct transfer contents of an

HNBAP or h
DOupas RO teXcdftly o NAS infbbm R ARl TREL AN CISTERI AN, G oa

a messagg, hygwv 'cBﬁ'tﬁﬁtée'&gl&rP@B,t fifa FESRALEn e St MIKGEa N ARST er,

information (service request: paging response) is a response to 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] 1In 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 INBAP or
RUA signal. Also, FIG.9B shows information elements 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 to modify the

type of the service request in the RANAP message (“Modification
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a CN domain ID indicating to which CS/CP domain the nessage is directed,
and an RANAP nessage, which is upper protocol RANAP itself, are included.
Furthernore, a direct transfer contains an SR 25Modi fi cati on Request, and,
as shown in FIG9B, this SR Modification Request contains information

i ndi cating the necessity to nodify the type of the service request in the
RANAP nme¢sageityVoghd lifpdiRMioaepssddting tROdchifioddmthantd ger esenting
the actual contents to be nodified when nodification is required _

(" Modi fieadiredy Mo iticak QPRI rddvir&F ¢OMYN8icalidNEohyddgyent result in
ST 105, NAS information (service request: paging response) that has been
recei vedopsspa 1reepONRBnl0 At IRAA ERAYEsic WRieh 108TwaRase station 110
has issued, the HNBAP or "RUA signal contains NAS updating request

i nf or matih A}m Aok r('sénﬁ@@%eqh@@t:l}fagti}{gereggoﬂ?éi)' [ AaldOPEFeSSVEY ikn FI G 9B
shows "Necessary,”™ and the TE type of nodification contents shows change
from pagi ngbESPNSEh Lirt IOA d A% hRAGENMS BIPORER IS 151090 [AGka, ! f, 100N
t he ot her hgng, tRisppggﬁ%g&$£spons§%is a regu?ar 6%ging response’to a

pagi ng ﬁﬁggﬁﬁhpﬁ}‘ OO ¢ 1@1%‘%&1‘@9&‘%1 N%@u?ﬁgﬁ:ﬁg{eﬁ?&é‘g ?L%a}ct?&?s not

contain NA pdaElng reques r ormati on, e of ITication
ththN ;ﬁ;%%?i‘é%%%gﬁtﬁﬁff@%gf?{‘g;EQEE%‘?S? éf§%f%§¥§§&‘?ﬁ§;%§?gg:%§? :d
Fgﬁbrﬁggléﬁgiggﬁbqfﬁgggéﬁgg?%§QEE%Anggﬁ, ii;ﬁﬁ% defilngf;eq§$8the | E
type of ﬁ@ﬂlél%agl S ne%?sgist gnlﬁ %I(& 5@‘%%0%%0%55@?5 @hd % e |E 20
S orar 88 ey G5 PR RS B L RSB R TP e BRBERRE By v o

request : ing re nse r. U an Hﬁﬁ@ Y C LN the NAS
i nfor napﬁgﬁg% rr% u%%g‘?ﬂél %hegsggﬁesgeg\gggf’gn% I'Ng. hﬁ%i%{q}# ﬁﬁ@xﬁgg‘é‘?i ng
request _i nfornati S . included.ip the.H\NBAP 25RUA signal, that is,
i1 the PEcYBLRS Rt PRk SRR RIS I B o3

modification necessity shows “Not Necessary” and the IE type of
modification contents is not referenced in GW 140.

15 [0057] 1In 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 IE

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 included 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

18



shows "Not Necessary," GW 140 does not process the RANAP signal picked up,
and thereafter carries out call connection establishnment steps prescribed
by 3GPP, with the core network. [0058] In ST 108, GW 140 encodes the
updat ed NAS information (service request: signaling) by an RANAP direct
transfer again, and transmts the result to SGSN 150 in the core network.

5[0059]pk8g§Tbé@%y-§§$N,$ﬁQhthé%kﬁgIkﬁﬁﬁﬁked NAS i nformation (service
request: signaling) from UE 100, judges that a regular service initiation

request [hasgpeen seCrIY edwWnam becddd tRNdpealdd RA DA fH@hdtigRNnect i on
establ i shment steps prescribed by 3GPP, mn?h UE 100, via fento base

station (ddQ.icdQLQREY! sk@ﬁhgmy R RN Aelwon ka ¥l ra%aiﬁ,ndl&hed security

procedure with UE 100, ansnits "service accept,” which indicates that

predet eI NG 1S4 RPS b Mt BSHBRIE 150 @ BRI VbLeLntpbASt from UE 100 have been
successfully perforned, to UE 100. Then, if, according to the result of

j udgs ng (gbm%pqus@rtyog,owrs@m%, NAS 4 00 SR UON ArELEfiotath (I rom SGSN 150,
recel ve NAS i nfornati on I ndicatés a service accept, core network function

section : . i i dure have
boon SuCTERIPtrPIEa. ARG hE) iR 0B A e R Y S EE e

si gnal i ngHEANALCEE 08NS BEER rSHERRISHN YU S0@D dngihesh Pat ¥eeRafihem
n , d

20[0061f y usi ng predeterm ned paraneter 1, fento base station

110 r eq%gﬁﬁﬁcﬁEnﬁgaég?ﬁﬁgﬁtt sttr?ﬁ[?s é} idd E?tﬁﬁ)i’l’,stylﬂg enpgckien for

service W eque ntext ‘Activation"). APN, which is

i nf or mat] tQ i connection destination data network (PDN), is
set as %%g%%P Fggﬁ%?é§é¥g$nined paranmeter 1, and this APN 25al so

[ P PSeThg0] ORI hb"G d e RS RV APl DEARTRAProaRfies to the

user S
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

15 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 I, femto base station
110 requests UE 100 to start the steps of establishing connection for
service with UE 100 (or “Request PDP Context Activation”). APN,
which is information to specify the connection destination data network
{(PDN), is set as one of the predetermined parameter 1, and this APN

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

[0062] In ST 112, using the parameter acquired in ST 111, UE 100
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[0062] In ST 112, using the paranmeter acquired in ST 111, UE 100 requests
call connection establishnent to fento base station 110 by a PDP cont ext
activation request (or "Activate PDP Context Request"), which is an SM
(Sessi on Managenent) signal. [0063] In ST 113, a radio bearer (DTCH) that
is adequate for service 5is established between feint base station 110 and

UE 100. ref0064]calincSindddonfamiplib@aenstatieanolddhe faviongl chegked that a
radio bearer with UE 100 has been successfully established, transmts a

PDP contpaxp caatdMalidipNa@6RaRy0est (ACt AvakatPPD ekt ReGRRE!)), Which is
an SMsignal, to UE 100, and, in ST 115, UE 100 and fento base station

10110 styilchtikads BM (588s MM ARG i) Usehaldat a (packet communi cation).
[ 0065] Thus, according to enbodi ment 1, en there is an incomng call for

a UE in[apbent anbgser st al tomiof 6oL D TOH MGk 19T dRQUBINESMREKicONl Y when
detecting that the paging response received fromthe UE is the response to

the §equest vl ARldEe (Ve rOASE b3k alsk PlontN]) heANGEbARE 15station nodifies
the service type of a service request transmtted fromthe UE from pagi ng

responsenpospl gRaE TG4, aash {0 NG U 1P 1089HAYif £ROLREY TRSSAYSIP a core
net wor k. When security procedure are successfully finished between the UE

and theyeor& \Q?tthv\@%éob*}ﬁasf FELP sQéé@ss?ﬁﬁrﬁ]rie&?gﬁﬂ"sﬁie&sn%ﬂ%m‘}?é h pg9pnect i on

establ i shment steps directly 20between the nto base station and the UE,

so that chhd &Q?ézit%;g atceeég(gﬁ‘?@étﬁm?}ﬁé%?&ttA@Eéﬁtﬁ’%ﬁ%‘ﬂi@ﬂ idi rectly

arrived at the fento base tion fromthe Internet or nme network,

 t hout oo t S ; : nomre. ‘
W t hout . degiadl-nd; AP USEGH0. Ldl YT '1’1s?ztg.?gbdégfﬁg%%gﬁs'c%aﬂ%mr

and vvitﬁout traversing the _éore net wor k. | so, houg
ST oD St B R R GRS R T, L
Archi tefé(%?] Evlq{l.{’ﬁt,ia%Q})rﬁyéé #Membodiment 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
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 femto 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

LTE/SAE (Long Term Evolution/System Architecture Evolution) system,
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the contents of direct transfer nessage shown in FIG 9 are different.

[ 0067] FI G 10A shows the contents of a direct transfer that transfers NAS
information, which is contained in an S1AP signal representing a control
protocol between a fem o base station and a core network, and 5 which is
transmtted first froma UE, to a core network, in an LTE/ SAE system

Al'so, Flfr LR :SMQVWSE Hitkef Iir?stﬂscf@r%{e%@ﬁgé%h@fw@lmgm%éldmfe@@mmnd (or "SR
Modi fication Indicator”). In FIG 10A, "a nessage type, which shows an

i ndi catigps9f armds. a@%sﬁm@&h@rcdrneﬁ&r YREdIiNAS 1rahordralha@N dd3Rsdri tted
first froma UE, to a core network, a NAS-PDU, 10which is NAS infornation

i tsel f, \aRsi kOFARELAN wqh%'ﬁeﬁtc&%uﬁ&??ﬁ Lyl §gae Y nai’-rgﬁfgsgnpﬁﬁ%ea station
and so on (eNB UE SIAP I D, TAI, N Cd, etc.), a reason to start

RRC Con%ﬁuoqg)rrﬁ)mleﬁé@@émQ%@ﬁmcwgmﬁfrpah@q HeRdnEHRSAETRI e, in the

di rect transf to transfer the NAS information that Is transmtted first

from t he {4, 1<’§rh ﬁ ficfi¢ath N, |Iﬂ§j' AL Yo rkShd 9 ded. a PNPE/§ EShOW” in
o AL

FI G 10B, this I cation Request i ncludes information to show the

necessi ts%slte.?n.m 5y, ‘F% f%’ﬁ Hlfol ERREhL B he a?ﬁﬁ%ﬁ fitents of

("Modification cessit ormation to show t

modul at |, B?aﬂa%{lgg&g}‘;‘i{%ﬁﬂ&édt?éﬁ 'Iﬂﬁldaﬁﬂpﬁaesﬁﬁﬁd hfﬂlﬁ?sta n

Content s e core networ vVing recei ve

Modi fi c %%m”gh?ﬁ{eﬁﬁwrs arl, E%‘?\% 1ho'i EBedl(PECquhgi:ﬁcr?{ u’z‘ael%eﬁﬂéy in

FI G 10B cessary ca ion contents shows

change Eﬁpo%q%lnqm%ﬁmsdefﬁ@t HERY L1, WSt OTatm op RN PG ser vi ce

type of "a pagi ng response 1s up orna aving a Z5service

U TS T R AR A 0.
Station, yg a femto base station and so on (eNB UE S1AP ID, TAI, E-UTRAN
CGI, 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.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 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 femto base station
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determ nes whether or not it is necessary to update a service request from
a UE, and a GWNWactual ly updates the service type of a service request from
the UE from pagi ng response to signaling. Consequently, in case that
signaling is concentrated in a OVNon a tenporary basis, the 5GWNis |ikely
to suffer increased | oad due to RANAP signal term nating processing and

NAS i nf It e URUREA W0 PHBESE S RPcER ARG tBelfliBRdsc AieolidLes to avoid
such possibility will be described in this enbodi nent 2 of the present

i nventi @Reoml YATR) afd G &Iwit@aRlAnkd A ghageshiRw tg@eaopara;feh-gweat ion of

fento 10base station 120 according to enbodi nment of the present

i nventi gRqubet frobdhe WPRMESmI PafilnG ek podt B G ghlBn$aMeCaastquddiz, 6 W |
be assigned the sane reference codes as in FIG6, and their detailed

descr i Plhans Wil oBen Tk i€ onELRrbled 3nch GRPANE (LEAMAEL G SI 18di ng NAS

i nformation updating section 145 to core network fu on” section 124. 15

[0074] \&W\ié\h%%ei)mﬁers%%érolﬂlcfreéséﬁléégfdﬂ@%%ﬁhﬁ%%%ﬁgl E@l‘?ﬁ’ﬁl%tting

information are output from GWcontr section , S | nf ormation

updat | ng SEELRN dAPNIRIAN B3t G0 NIS A1 A BRLEGR 1010 Y ORI RARRD on the

NAS updati ng redquest ormation. [0072 12 i s”a sequence di agram

Show g 4 U61556P%0 ol duchOhFQNRRSH Q196L ARLLIBERN figt ween LE 100 and

femo base station 1 accordi ng to “enbodi nen the present invention.

Not e th%hﬂxgﬁ5h§nﬁgOﬁggé%%eggg{E?%§%ﬁgg‘sane as in FIG8 will be assigned

the sane reference co as In and their detail ed descriptions w ||l

T e e T

NAS i nf ce reques respons and updat es

Seryh ce ph¥ P& thoh O IS4 HiRE B! 8B ok BThPA% Mhd FPALITEnLEniibgnal | NO.

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
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 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
omitted.

25 [0073] 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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[0074] In ST 207, fento 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 conplying
with the control interface specifications between fento base 5 station 120
and OW 140 (for exanple, HNBAP or RUA), and outputs the results to GW 140.
[0075] Ipovhys meyT Y01 higrrdhi@biaiZon 3 20eM @ RaSHheShpd4ea Niasel T updat es
NAS i nformation froma UE, and by this nmeans is able to reduce the

pr 00es it dnddo A1(s2r A A0uLE AN LIGANTINR £ ol RANAM firecd Bdiliefli rect ly

ir
arrives at the fento base station fromthe IRternet or hone network, to

the UE eWehhovknfs RAGAPEHWRAK ush D48 irk ETDQdL fENG £ 3)prBRbOsH ment 1 and

enbodi nent 2 have been descri bed such that a ONor fento base station

R A e e L A e e S R A e
et gener R A T E Y e, MR ATt R Alor b e s, 14
et veen & B 8T ERE & LRPPPL WU becore possi bl ¢ ri sk whi ch degrades the
secur i LYobsyp! ol Lo, a0 bt ELBRGhALe otk ke bage sgu R andier T em o

base station to nodify direct i nf ormat 1 on. ent o base

et on g sty AT 690 £ . IRUDLARR R LTELRE LT em w1 o

descri be is e pres Invention. 0077] FI G 13
. bl . , . . i an. 125
S oo PEREU AT LR 29070 ST (840 Bl T RRRSE SRR ZS |

Fl C55013 EM%&E@HW&F@JE%@M FETElOG'bQSWSlt£t1'Bﬁ f?éﬁ‘l' ﬁﬂ:eﬂltemet or home
network, to the UE, without a core network.
[6076] (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
communication 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
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 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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the same reference codes as in FIG 6, and their detail ed descriptions wll
be omtted. FIG 13 is different fromFIG 6 in addi ng pagi ng processi ng
section 127 to core network function section 126. [0078] When non- CN
incomng call detection information for UE 100 5is output from non-CN
incom ng call detection section 116, pagi ng processing section 127 creates

a pagi Nghé Q4HRSte fePChBdc R 2990106 6NGAA NG i£aktaildd aesdtipBdasand
transmts this paging request to UE 100, via transmtting section 115.

[0079] R}i§ 84 diitfed! OFH G Re¢ At oy 11O @ 19eNé iigwd@tihgnrba%{ilégE 100

10according to enbodi nent 3 of the present invention. 14, receiving

section ,10de Qi Puksridn R 181 @Raln A0 HOMH: Hn ¥SQToflabg. transmtted from
fem o base station 125, to wireless control section 102. [0080] Wreless

control |a6ek] OrwhZ 4 BNAesntile FRCaRh NN i o1k HBMUECRIVI N

section 101, and establi shes an connection with fento base station

125.5A ?Qoamﬁﬁteh% n%?ﬁtrl\?'iné@;ﬁ{hg;%’&aﬁoge{@&@fc}rpééct?orpﬂ%i‘%a%', nel (PCH

transmtte romfento base sta n 125 at predeterm ned ti'mnhg, and

j udges YosliRln £%cBRbndl PAU DG L EANEELN ] PLabls 1A dinknEhUdedN W' el ess

control "section urt as no com ng ca detection section

103, : ; _ . . ; .
a”‘i’ncd’iﬁgr% %aﬁaﬂ{fBQT%SH}QaSZ%nedSB{%Q 1&5??%?3%%@‘&%3‘@%@{‘?@1@'I'O'G‘Eom ng

cal | detectl section et r I ncom ng call

i”fOf”akkg?uhﬁnh@ﬁkg4§%tkhf1?9“'CN incomng call information is included,

non- CN i ncom ng ca etection section 103 includes non-CN i nconm ng cal

i nf or MRy H @ | N AR PRAY DYISAIHEY 2B Ih WL RY S S i3 uPAILRS L GRURSS L0 NAS
secti on

contr ol
10  according to embodiment 3 of the present 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 outputs the
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104. Also, wireless control section 102 encodes NAS informati on out put
from NAS control section 104 as an RRC signal, and outputs the RRC
signal to fento base station 125, via transmtting section 106, using
uplink transm ssion steps prescribed by 3GPP. [0081] NAS control section
104, upon receiving a paging request including non-CN incomng cal

i nf or metRRC {ikanl /e e fahb i NGRMtAtioaCa S, (R aGhkANt1ILESEeNok0B)s Creates a
service request having a service type of signaling, and outputs the

createdlﬁeﬁgh@ﬁhn@gﬁgghﬁggmﬁigﬁﬁgqﬁ%g&gﬂkdughgtnqiess control section 102.
| f the pagi ng request does not contain non- incomng call information,

NAS contipgk1peciaNcdNdoPulBib: POSCH YK cEENISta gﬁginrggr@qlfe%wi ce type of
a pagi ng 10response, to wireless control section 102 in a regular manner.

[0082] Thansithbtddid CReGhiOminl& T MTda3i A iR = Leay iﬁeahﬁ\hgi ng NAS
information, output fromwreless control section 102, to fento base

stat$on c;P0de Rlci®n §dANSAMIOE R9c 5G4 98rvERP L HAESIMh i PinkSEef@l@ out put
from hi gher application (not "shown in the figure), to fento base 15station

125. [ 088} ofls &éihgbg?awﬁg@&ﬂéa%@mﬁq L Wrd iR sti@pgsof cal |

connection establish en UE 100 a ent o base station 125,

accor di %&&ﬁg@gﬂim}eésgfq&nnﬁm%@a%}} 10BVengs m%&éeghghﬁeef@fg%par ts in

FI G 15 that ar e sane as Iin FIG 12 wll be assi

20r ef LA F ] F jiled (Wolsy il b
om tt sac OFodR TR B0RECN e A e R R T on 127 of -

ot RSk N0 G IEE ORI AT, AL O T 3,

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 F1G.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] In 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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25[0085] In ST 303, NAS control section 104 of UE 100 creates a service
request having a service type of signaling (NAS i nformation creation).
[0086] In ST 304, UE 100 transmts an RRC signal containing NAS

i nformation and having a service type of signaling, created in ST 303, to
femo base station 125. [0087] In this way, according to enbodi nent 3, a

fent o bgsessyatiron 504 UELS0NARaEh i tICAMREA Gadhali (f MalRiigON A a pagi ng
request and transmts this paging request, and, upon receiving processing

of the pAGHMPatiSHUSST hiViGlgUslisey RRNYEN wgfgﬂammg:adrleatw%mt BR, a UE
itself nodifies NAS information, so that it is possible to guarantee the

i mparti ahifeYntdneh& PReidnng29f NAS information, and, consequently, in 10
both UMIS and LTE/ SAE systens, it is possible to transmit conmmunication

traffic Db@t?]d'lrneﬁhk)&vﬁ rzld’&ﬁd?ﬂ e S dRSe, §tf€hit9rbd‘sre0£‘f‘aixfb% I nt ernet
or honme netvvork to the UE, wt out traversing rmbl e operator's core

net wor k 1nc1ude[sqg%3 Cﬁqﬁgghqﬁgtéalpﬁnfd}%d}'i&?‘?ﬂta fgi)f&pl g dbeen
descri bed 15above. [0089] AlIso, although cases ave een described with

t he abOYPanE‘sE‘ipiQQ'tHI%”%Sentgeﬁﬁfegs?saﬂ\@eﬁ ohﬁ%c@f\ﬁﬁggﬁrdc@%ﬁ%&ﬁtﬁé confi gured

by hardware, the pr ntion cah also be l'ized sof tware.

[ 0090] éeg@g%ﬁgm%h@&%geﬂ%Oéz‘ﬁdlﬂc%rﬁﬂnggegﬂﬁq T&tﬂlQﬂgﬂf ae@Ehlt%ilft he 20

aforenetlo ments ‘ay typicall |rrp enented as an

const t?’ﬁ@(ﬁf@é ﬁgﬁ S 86h L8 GHAL it 11:. éﬁlﬁPé/tcPE gpﬂt\é'e%gopc“' ps or

partially or t ot y contai ned on a sin i's adopted here but

this may, ?Haﬁ?% SLI ip8d: i 8% NAS in ffoféﬁﬁh%rﬁ‘ la%'d’ COEE gg%ﬁi , or "ultra

LSl " depe ring extents of 'Integration Furt her, the
metfipd ¢ tﬁ'm&‘ét'st ahHﬁ?@E%AE ng?e&%t %B?Qbﬁ@t&%a&mﬁ”d i npl enent at i on

usi ng dedi cat circurtry or generaf ose processors is al so possible.

After Lgbn{m{m{c%ﬁ&ﬁ ?rafﬂtc' Jh'a%acfﬁg&l? rialves at the femto base 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.
10090} 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 adopted here

[13

but this may also be referred to as “IC,” “system LSI,” “super L.SI,” or
“ultra LS1” depending on differing extents of integration.
25 {0091} Further, the method of circuit integration is not limited to

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

processors is also possible. After LSI manufacture, utilization of a
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programuabl e FPGA (Field Programmabl e Gate Array) or a reconfigurable
processor where connections and settings of circuit cells within an LS
can be reconfigured is also possible. [0092] Further, if integrated
circuit technol ogy cones out to replace 5LSI's as a result of the
advancenment of sem conductor technol ogy or a derivative other technol ogy,

it is n%&agad;hmaahémmgs@mleed PRoE A 20Ut G arecAihay)hdogk integration
using this technol ogy. Application of biotechnology is also possible.

[ 0093] T@@oﬁlii%ﬁkﬂﬂ@rﬁo@fesd@;pm@_d%aztn%miompdﬂd:autﬁrgd\bf c1Q2008:A80339,
filed on Cctober 30, 2008, including the specification, draw ngs and

abstractyithf hHA0SPEL AL RN gureY fsefigbgnasibik.its entirety. Industrial
Applicability 15[0094] The base station apparatus, gateway apparatus, cal

connect fgpoept aby itABEM n pESAPEd ek it rt@&fﬁﬁﬁoggrmﬂies:@hmﬂ 1234 &M _
according to the present invention are applicable to, for exanple, nobile

commzini ¢af ORg SYRLEIBof KL-AUVEN EE Rk bA RISR 0BALI Nt AR 85 YD rCANMPT | Si Ng:
a receiving section that receives a paging response to a paging froma
Wi rel esg cQMIHA 6atdoR chabT PRI it3RABIIALMSY 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.
10 2008-280339, filed on October 30, 2008, including the specification,

drawings and abstract, is incorporated herein by reference in its

entirety.

Industrial Applicability

15 [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.
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5a judgi ng section that judges whether the paging response is a response
to the pagi ng which the base station apparatus has transmtted; and a
transmitting section that, when the paging response is judged to be a
response to the paging which the base station apparatus has 10transmtted,
i ncludes a request for change of a service request in the paging response,
and transmts this paging responsédCLalM$at eway apparatus. C ai m 2The base
station apparatus according to claim1, wherein 15the transmtting section
transni tGlatimel r equest busé nEptaon agipar aimcessn peisiwg:k appl i cation protocol
user adapt ation protocol. O aim3A base station apparatus conprising:

a receiving sectdeeivinyascateécrithesrecqiags agpagiagorspohee aopagh Hihg20f rom a
wi rel ess conmuni cation term nal apparatus; a judging section that

j udges \hemhewirbkspaginngunespiosdaeimimalr ggpaases;t o t he pagi ng which the
base station apparatus has transmtted; and a transmtting section that,
whenSt he pagi ngjudgspgnreetion fHidgadg2s vtzl@etfher ahe @3RONgeckpoiifieipagi ng whi ch
the base station apparatus has transmtted, changes a service request from

t he pagiragpsespansies paghi g ichgh caigh e sRNHH dFpdhatus Q&B'tfraﬁﬁnﬁtﬁﬁt eway
appar at us.
and
a transmitting section 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.

Claim 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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Cl ai m 4A gat eway apparatus conpri sing: a receiving section that
recei ves a paging response transmtted froma w rel ess conmunication
term nal apparatus via a base station 5apparatus; and a
transmtting section that, when a request for change of a service request
is included in the paging response, changes the service request fromthe
pagi ng response to signaling, and transmts the result to a core network.
10 Caim5A call connection establishnment nethod conprising: a
recei vi igjasinep of receridungy appagitng draspoiR$eet 0 a paging in a base
station apparatus froma w reless communication term nal apparatus; 15a
judgi ng step afrgcediginpgssdresnenat haepags agpd@aRORSPohse ArdRIPONSE to the
pagi ng which the base station apparatus has transmtted; a first

transm tfedmda stiepledt ,cort@nnibaiPRItNY it Aspepsatisviddgedet Rabiona response
to.the paging which the base station apparatus has transmtted, including
a regue%bpﬁguu@bamge of a service request in the 20pagi ng response, and
transmtting this paging response to a gateway apparatus; and a
second transm'atttrhﬂgn&ttﬂ{%]@émiwhenat,h@h@ﬁwe&sumrfo@f@l@ﬁgeqff&he service
request is included in the paging response, changing the service request

from t hgepageN@ quesPANSecludedi @Ndd pheimntedpoRReMthhh fek thesearesul t from
t he gateway apparatus to a core network. C aim6A wirel ess conmunication

system GoqRédtSirieh 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 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

25  result from the gateway apparatus to a core network.

Claim 6 A wireless communication system comprising:
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a base station apparatus conpri sing: a receiving section that
recei ves a paging response to a paging froma w reless conmunication
term nal apparatus; a judging section that judges whether or not the
pagi ng 5response is a response to pagi ng which the base station apparatus
has transm tted; and a transmtting section that, when the paging
response i s | wdgest statlyer apparadspeoseptioingre pagi ng which the base station
apparatus has transmtted, includes a request for change of a 1l0service
request in the pagi ngrecespagse cith thainsddetised hipagiagimgpoesponse to a
gateway apparatus; and the gateway apparatus conprising: a receiving
section that reegivgdréinea pagergsreaponsdcitiansatmhied ippmating base
station apparatus; and 15a transmtting section that, when the request for
change of the servi aguidgiuestciioni thalt ydddes whdiacpagimg thespariag, changes
the service request fromthe paging response to signaling, and transmts
the fesult to accpsescNBi WOEkponse 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
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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