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 and wireless 10communication system, for controlling call
connection establishment. Background Art [QB&XR HRAAHO BEIl base station apparatus for wireless
communication (macro base station) having a large cell radius is 15provided mainly outdoors, and, in
addition to thid) 8, dBXERIBA Partnership Project (3GPP) is studying to provide a femto cell base

station apparatys. (femtq. t;ip[rﬁ avi I U pr tely se f metersin a
household%%gj? é’?}EgAgnPﬁggtl?ﬁam i ;g SK&%?&?%@‘E&@%{O ]i—l @iﬁo@iﬁr@gmm
configuratiop 4iy ¢ %EYﬁ@iﬁ Eﬁ@“@hﬁ%ﬁe}ﬁ?ﬁ?%ﬁﬂ%%‘%@ﬁ?%*ﬁ%tﬁ% @R‘X@(UNF'G- l,Ina
household, it is likely that, in addition to a femto base station, an IP telephone, an ft-TV, and
furthermoregyurality of personal computers and suchlike devices, share one xXDSL. FTTI-1 or

suchlike Internet-connecting 25network via fixed-line system. The femto base station is connected with
a core network via a concentrator (G W). [0004] Lately, to provide a solution for increasing traffic of, for

Technical Field
[0001] The present invention relates to a base station apparatus,
gateway apparatus, call connection establishment method and wireless

10 communication system, for controlling call connection establishment.

Background Art
{06002] 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 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.

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 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

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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example, data communication, many mobile operators are forced to improve equipment and facilities.
Consequently, by introducing a femto base station, it is possible to keep the cost lower than providing
additional base stations outdoors and off-load indoor-originated 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 futurey a,coramunicaion ARYISE R b SRT:sRremyse1ang & rebile Jeimipal age; gxpected to be

able to communicate directly each other, via a femto base station, without traversing mobile operator's
10core netwaikrand RQYiden\sari QUidimer active sendeasstogineniser P00k} Maxdi the steps of call
connection establishment in an 1IMT-2000 packet system, disclosed in non-patent literature | for
example, wifklbet ddsasibedansimg H G 2pRefebling told&h 2 lee Ule saftema cohaectioonadtaldished with a
Radio Network Controller (RNC) 15through Radio Resource Control (RRC) call connection
establishmetd procadire ST st 2] raguestd acstar i seilitead andogsNriEingtadervice request,
which iia GPRS Mobilit Manaagr ment (GMM) pratocol signal (ST _12). A service request message

included infSMAATBHYS FelfUb ST Ligy NG A8 nifethion (d6RRELionSr Digh AR 20betfveen the UE

and the SGSN (service type; signaling). [0006] The SGSN performs, apthentication processing for the
OE having roabealey S st L3 B B L R B B R DR e as =

valid UE, indigates; RNGHiadnitjats sipharied Repessingeanaaradio-connesting by,a security mode
25command, which is an RANAP signal (ST 14). Then, if ciphering processing has been performed

successfullymibie; LE; ceaviests £adl eeppection eHahlishmentysingwnPRPcontextigctivation request (or
"Activate Packet Data Protocol Context Request”), which is a Session Management (SM) signal (ST
15). [0007] lmtthis, SNhsigfiain an PacessaPrint Namte(ARN) te spegifynabile 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 F1G.2, a UE,
after a connection established with a Radio Network Controller (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)
protocol signal (ST 12). A service request message includes
information to request a signaling connection (connection for signaling)
20 between the UE and the SGSN (service type: signaling).
[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
25 command, which is an RANAP signal (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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target data network (packet data network: PDN) for the connection is 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 RAB Assignment Request, which is an

RANAP signal, to 10the,RNG, aid, reguests tynnel establishmen ,bftvv enthe RNC and the SGSN
o116, 1o R e e e AR o the

SGSN, tranmﬁ%gpg’n@q@tgé} i8NG seayest (or "Create PDP Context Request”), which is a
GPRS Tunneling 15Protocol ( TP%@ignaL to the GGSN having the IP address acquired through the

DNS procedurg) and refyerssadll Gemaectionestaklishaent fosihe LEPIST &b7}10009]Ia this GTP
signal, also, APN information is provided, so that GGSN having received the GTP signal can identify
the PDN to establisha2theteonriecfiankbased omn ¢he ARN DN dtiont W em thee GGSMN successfully
completes call connection establishment processing, the SGSN is reported that call connection
establishmePtpratedsing Haathdenedmisriosuseesstime b imddrssoga P Drcaaritest Ereating
response (or "Create, PDP Context Response?), which is a GTP signal 25(ST 18). At this point in time
the GGSN cUHIItTRLHRERG SHISnARABR (S FOLEO sehactivn) tor ﬁ%%%,@éhahﬁ]éh‘aafes the routing

information ?r?lgll':})??a ?(')’]rt;?)ﬁtﬁrough a Domain Name System (DNS) procedure. Then,

upon successfully acquiring the IP address of the GGSN, the SGSN
transmits an RAB Assignment Request, which is an RANAP signal, to
10 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 1P address acquired
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
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.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 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 {3y, 10194013 e, 3BaYe Seleeiof PIacaRsipIG AT 2000, prckgt sysjem sets up

logical connections between a U on a per connection basis and performs tunneling,

thereby 10epgblingRagkpinemmupicatien- Q012 Méﬁh?oﬁte%m bafficeeiqading fer

communication traffic between a femto base station and the Internet or home network, without

traversing mobdeaperataris kare Netvark wilh be steseobed wsing.H G 3 Note thatk aaitsind1G.3 that
are the same as in FIG.2 will be 15assigned the same reference codes as in FIG.2, and their detailed
descriptionsawill txe: oinitter] Wssuthe héiecthph the farmta basei staiion heS Th20SGSN anti GGSN
functionalities shown in FIG.2. Also, since the UE cannot he attached to more than one SGSN at same
time, afothdroassumptions isthiver{ihat teniR keepsdeinygatmichedat ond SASK thhs 2018 located in
a core network. [0013] The femto base station, having received a PDP context activation request
transmitted ERABESUR S dEaY vt t‘r’éf&‘fgﬁﬂi%rfé’cfugg? ¥o%RE'SESN, and, instead, selects an PDN to
connect to, E&Zi? on afhl it formatignt!using%ﬂs pwn BSGSN fur.lctionf(SjI' 212. Assume 25that, for
example, the’l éo pI’O\}/I e Bidadband a8 st[o he Use'sTionie Can"Be idéitited based on

information {ighideghiy HENJOQTAIIRE JEr0tg PasE KA ARIEIMNRS IR RIQEGST €Al Gapection

a GGSN on a per connection basis and performs tunneling, thereby
10 enabling packet communication.
[0012}] Next, the steps of traffic off-loading for communication traffic
between a femto base station and the Internet or home network, without
traversing mobile operator’s core network, will be described using
FIG.3. Note that, parts in F1G.3 that are the same as in FIG.2 will be
5 assigned the same reference codes as in FI1G.2, and their detailed
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
20 is located in a core network.
j0013] 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
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

4



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 FIG.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 UE and the GGSN, on a per connection basis, and consequently enable

communication or| tln femto hase station to be off- ed directly to the, Internet or
ome natof R e M fs Bl TR LB LSRN Piont
Literature [0 d PT 60 Sum ry .of Invention. :Technical lem [0016]
However, thg&gﬁ]ﬁe l?xg]re ei%rﬁyglre %‘&fo%vmg\ipro s%%rtﬁe abovermoted: o%P%gé?ﬁB nE;Jg:E(SEd to

incoming trafficsviagyfemioy baa§q1%@§ga1il9@ @#@SW fraste Rl Rayme petwork.
100171Normally, the steps of receiving an incoming call for a 1.1E in idle state are initiated as a

paging proceéduke iwiila lhtdadeastirid svthin th Sieeifioc drescta distovanthe: WE pyitki the paging, when
information to indicate an incoming call for a UE arrives at an SGSN, the SGSN 25transmits
informafion inslihiivid thag & WEChad redeivedithevineoning UE and the GGSN, on a per
connection basis, and consequently enable communication traffic
originating 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
f0015]
NPL 1: 3GPP TS23.060 v7.8.0
15
Summary of Invention
Yechnical Problem
{0016} 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.
[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
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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call, to base stations in the UE's registered service area. [0018] The UE can detect whether there is an
incoming call for the IIE 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 connection establishment procedure
shown in FIE 2 hégrdidbrieriibhdTare estbiR et Hutwide R Pl i Bhaahe IGGBN on a per

connection Is and tunneling.is performed, thereby epab)in cket communicadaqn. 10[0019] Next,
704 showd I oL oA dARGRLER SN o s AT Sl T HUE arrives at a

femto base SAUARTTORLINE INITELEhafe Serln IS4 afemio ase siaion eceives a packe

for a UE from the Internet or home network ( he femto base station fransmits a paging

message tojfher k. 1 5H5inaniie 58-locaed SESM AnthG GSN fupgtianaliiessin they[amiq-base station

(ST 23). [0021] As mentioned above, the UE is attached to a SOSN in a core network, and, upon
detectirig pagings ranrsmiis & sEFiCe seduestdnpluirg. infaraiation ag ahpaging sesponse, to the SGSN
in the core 20network (ST 24). [0022] In the SGSN in the core network having received the service
request (servidé type) pdging espons)ifrorh pre d¢E riresdiswio recbidipaging imekssage having been
transmitted to the UE, so that the SGSN detects that an incorrect service request has been received
from the UES 25ase teaHsHits &5 sehicd edidwiemedbsgl’ lormsb e HEf 9 oatRe UE (ST 25).

connection basis and tunneling is performed, thereby enabling packet
communication.

10 [0019] Next., FIG.4 shows the steps of call connection 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 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-located 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, upon detecting paging, transmits a service request
including information as a paging response, to the SGSN in the core

20 network (ST 24).

[0022] 1In 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,

25 and transmits a service rejecting message {or “Service Reject”) to the

UE (ST 25).

[0023] Il a service request is rejected by the SGSN, subsequent
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[0023]If a service request is rejected by the SGSNI, subsequent 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 from the UE in the

co-located SEN Y tREEFHIL Bdde lsratbhe Mosiier iR thiRaadeo gisetatedudty pfdedure are carried
out in the co-located SGSN .of the femto base station, 10informatign related to the uthentication
needs 6 ba HISLA0 o R Lore Kot Geaid S VMR cRRCTHLE b Loy TR L mformation
related to uggr.auigqy ‘f?&&%%?é“@&ﬁ?dﬂ} TSR Q@?&hﬁtﬁ%ﬂé’m'ﬁhﬁQﬁﬁlyetc?cgetﬂ@v'ded ina

general user's home, and, as a result of this, there is a possibility that the security level might be

15degraded [00Z3HbLis therglone ane of ebirgtiveshefiRereserkinvention to provide a base station
apparatus, gateway apparatus, call connection establishment method and wireless communication

systemsthat| wdenjtheseis an ineaiming icall for ik DEHaR the Wlenet aohame nedwisk, 20are able to
carry out connection setup successfully without decreasing the security level in a mobile
communicatiore nktwerk) Balution $6Rdbtem] {00261 A baséestetioh appatatusraceodding to the present
invention 25adopts a configuration having: a receiving section that receives a
process a service request from the UE in the co-located SGSN in the
{femto base station. However, in this case, since security procedure are
carried out in the co-located SGSN of the femto base station,
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
a result of this, there is a possibility that the security level might be
15  degraded.
[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,

20 are able to carry out connection setup successfully without decreasing

the security level in a mobile communication network.

Solution to Problem

[0026] A base station apparatus according to the present invention
25 adopts a configuration having: 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

7



paging response to a paging from a wireless communication terminal apparatus; a judging section that
judges whether the paging response is 7 a response to the paging which the base station apparatus
has issued; and a transmitting section that, when the paging response is judged to be a response to
the paging which the base station apparatus has issued, includes a request for change of a service
request in the paging 5response, and transmits the pagin%aresponse to a gateway apparatus.

AdvantagedtiSEBREAS of InUEh e T IR KL PGP &S EAbIRLH RVEHHE I 3ihe thdre is an

incoming gialclifgrt?alﬂE frl%ril theslrét }ronﬁtt r powﬁennerl\{\l/ork,ait 5% gorsessible téjeclas%]do%'ﬂt %all connection
establishméht success?l?ﬁy withott egrading’the securﬁy‘?e\gél iR 2 mobilé commufication network.

Brief Description of Drandngs 100381 43RGy hshpwsansafiguration Af awiieless,.comemunication

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

1MT-2000 pacKeldsystemglssSfisacgeguancs diagiameshewjng dherstens of girgetly 200ff-loading
communication traffic originating from a femto base station, to the Internet or home network;
5 response, and transmits the paging response to a gateway apparatus.

Advantageous 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
10 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;

FI1G.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;

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

I'1G.6 is a block diagram showing a configuration of the femto

8



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; 25F1G.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 base station shown in FIG.5;
FIG.7 is a block diagram showing a configuration of the GW shown in FIG.5; F1G.8isa
sequence digrarmtsHOWiIRG aenstepk 16t gall connection 5establishment between a UE and a feint

base station accordp%t embod eknt l.of the pr%\% ent |nvent|oanIG OA sho s d|r ransfer contents
of an HNBAP or RUASIghaT: & D1Ck S S B SUR TR rAatioh SEHEHEbPNAL (idkting request

10informatioR:. . iﬁlg\sllgﬁs shows direct transfer contents of an S | AP signal by which NAS
information is ?rst transmitted from a UE to a core network; FIG.10B shows information

elements of a NAS ypdating Locomoape:diagrEHe shL#9ia plack diagragyshawings senfiguration of a
femto base station according to embodlment % of the present invention; FIG. 12 is a sequence

diagrarf shewiag ithé sieps bt calt epnnetiamestalpishmeani between a bl andi ademmto base station
20according to embodiment 2 of the present invention;
embodiment I of the present invention;

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

FI1G.9B shows information elements of NAS updating request

10 information;

FIG.10A shows direct transfer contents of an S1AP signal by
which NAS information is first transmitied from a UE to a core
network;

FIG.10B shows information elements of a NAS updating

15  command;

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

20  according to embodiment 2 of the present invention;

FIG.13 is a block diagram showing a configuration of a femto
base station according to embodiment 3 of the present invention;

F1G.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 call
connection establishment between a UE and a femto base station

according to embodiment 3 of the present invention.
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FIG. 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 25FIG.15 is a sequence diagram showing the steps of call
connection establishment between a UE and a femto base station according to embodiment 3 of the
present invention. Description of Embodiments [0029] Now, embodiments of the present invention will
be described in detail with reference to the accompanying drawings. The following 5embodiments will
be each described based o ireless access technology standardized by 3GPP, such as General
Packet Rad oe§8F\'/f?:té({&I9§§%‘a L%8tal Mobile Telecommunications System (UMTS). However

the present;i {on js not limited,to Long Term Eyolutio .LTI(E%}E)hat is_being presently standardized
by 3PP o 21obs Aot DTS SR el by SEPRC Bt el SoplEdle to WLAN

(Wireless Logal fyraa Mﬂwq@%%’m@w&da@memgwgié% Nigroyyame AcERaSHMIMA L

technologies such as, IEEE802.16, IEFE802.16e and IE 2.16m, and still other wireless access

technobgiesiabeht as S&F R L HORRK(Henadineant 3@ h shews Bgonfiguradion of a wireless
communication system according to embodiment 1 of the present invention. The wireless

communicatiorhsystegy sttawd ands K& &b tps UP 1,00y édmite basecstdtiBackk, IBWIib48cand:a core
network. 20[0031] Femto base station 110 is provided in user's premise (home) 131, assigns and
manages redeikes for dvireless isehndetions, tetenrss mibrnsatiomthavisiganstéfrebiSia the physical
layer of UE 100 for uplink traffic, and transfers received downlink data for UE 100. That is to say, femto

base statiod PIBI&Y< BGAIESFRL Hoeet pBids BpuEmited to Long Term Evolution

(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 (WiIMAX) technologies such as, IEEE802.16,
IEEE802.16e and IEEE802.16m, and still other wireless access
technologies such as 3GPP2.

15 [0030] (Embodiment 1)

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.

20 [0031] Femto base station 110 is provided in user’s premise (home)
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

25 100, on a wireless access network.

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

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

10



25100, on a wireless access network. [0032] UE 100 communicates with the core network, the Internet
or home network, via femto base station 110. In the home network, PC 130 is provided for example,
and PC 130 and UE 100 communicate directly, via femto base station 110, without traversing the core
network, and provides various interactive services to the user. [0033] GW 140 is located between
femto base station 110 and a core 5network, and concentrates and relays communications between
SGSN 150 it théschie ntadrioarfia priedigsk fmtbhage dthtionstP1 00w H theaésnfiguration to
place femto base station non-transparently to the core network nodes makes it cE)ossible to deploy a
large numb8t STt B SBAORE 6! BAABLE Herddd Qth& Brotiedting 15atdF cBf WBhetwork
equipmentsalg(aosﬁ‘lVSi%SN 150 and.GGSN 160 areggg&dgg m%}hgs%g.re network, so that SGSN 150,

t

. < t £ :
upon receiving serwcggrgqalfégfl from UE100, Sgrrforms an authentication process for LJE 100 and

controls call ggnectienesiafisimen RiPeRSSIAG RIUEEN LA AR GESNLOQ Als0. 15GGSN

160 manages addresses for data communication to assign to UE 100, required for packet
communicafieny [AA35URG 61is enbtackdiagraral shewinghacorikguiatienbet femto BaseMstation 110-
shwon in FIG.5.In FIG.6, receiving section Il outputs an RRC signal and uplink user data transmitted
from UE 1005tb @0Wikelessecontmbskctioh 112 Wisbitrecdiving sedtiose 1512 batputs! & -
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
10 network equipments.
{00341 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,
15  GGSN 160 manages addresses for data communication, to assign to UE
100, required for packet communication.
j0035] 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
20  wireless control section 112.  Also, receiving section 111 outputs a
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 11 outputs data received as input directly from the Internet or
25 home network, to core network function section 114.

100361 Wireless control section 112 terminates the RRC signal output

from receiving section 111, and establishes an RRC connection with UE
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Home Node B Application Part (IINBAP) signal, RANAP User Adaptation (RUA) signal and downlink
user data for tJE 100, transmitted from OW 140, to OW control section 113. Also, receiving section Il
outputs data received as input directly from the Internet or 25home network, to core network function
section 114. [0036] Wireless control section 112 terminates the RRC signal output from receiving
section Ill, and establishes an RRC connection with UE 10U.Also, from the RRC signal, wireless
control sectibh(112 judgesthat Wk1RR IS rdguasiing trdnstissionisdceftidnnot Ndriwpess Stratum
(NAS) information with the core network, and outputs NAS information to GW control section
113.Furtherhiale Wirélédd Toatisk5said et méntodescoriobimfofmation‘otepas from 61W control

section 113 as an RRC signal, and outputs the RRC signal to UE 100 via transmitting section 115.
[0037]Als0, WiF&I&E éM%I?s‘élfﬁHrWi?%b’bH helbisivittg LImidid- 284ta WOHISEN 0D, terminates

the wireless. p]gotocoltand oug:%s the user 10otlata tf}gw contr I section 113. Also, wweles control
or TcE HWnfin® USer G5t 48r 10 f}‘g BV Tt Sedi nC(l_uLgr Jerforms

section 112 upon receivin

wireless protaeo] RrOFessing. aa%grgmf% PIRISISITINGS BAAIPIRL hAndirangiLy data to UE 100
via transmitting section 115. [0038] OW control section 113 processes the FINBAP or RUA signal

150utput froga seicaivings seetian ]H'R@QQ garminaiasoihe, RANAR signel figmathecore nefwarls Also, OW
control section 113 judges whether or not it is necessary to transmit an RRC signal to UE 100, based

on the RANAR sigmak bt @ contiohsignal output from network function section 114, and, if
transmission is necessary, outputs control information that

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

10 data to GW control section 113. Also, wireless control 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 1{5.
[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 fransmit 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

20 is output from the core network or core network function section 114, to
wireless control section [12,
[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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20is output from the core network or core network function section 114, to wireless control section 112.
[0039] Also, (3W 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 N AS information from the
core 25network, needs to he processed. Based on the judgment result in core network function section
114, OW control section 113 includes NAS information for UE 100 in RANAP, adds NAS updating
request infondratioatio aridINBAPNI RUA SBAG angnadnsmitst thesetd GVes40 vi&itfansmitting
section 115. [0040] Also, when NAS information for UE 100 is output from core network function
section 114! Edrton sedtibn 4 55 ettt the N AS Sinformation to wireless control section 112.

GW control section 113, upon receiying downlink user data for UE 1,00 from OW 140 or core network
funciion seclu L1, TndtES b BRI Brofdiol Had DUkpdie LBl kit iless conirol
section 112, &30, MR, URINK User:da(a (o I 4005 QUIPUL IR Teless canol sesugr 112, OW
10control section 113 performs transport network protocol processing accorglng to predetermined

paramster %, 2peiransmits uplik sser datade QW40 Vg trangmiting, seatiopt o arautputs uplink

user data to core network function section 114. 100411 Core network function section 114 receives
data for UEulfXh 1oeeceivad diregtiy dromsthedatarmet ar boma ngtyverkiwa raceivingogection 111, and

outputs a control signal for establishing logical connection or UE 100, to OW control section 113.
[0042]Also, wore metwionkcflinationcsectioh! #14 cetermirestwinetpenr femitoriade stationol hwdeeds to
process the NAS information received
outputs user data to wireless control section 112.  Also, when uplink
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 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
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 control section 113. On

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

network function section 114 instructs GW control section 113 to
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20from UE 100 based on NAS information processing necessity judging request output from OW
control section 13. Upon processing NAS information, core network function section 114 outputs
information for requesting OW 140 to update this NAS information based on NAS information received,
or generates NAS information for UE 100 and 25outputs the generated NAS information to GW control
section 113. On the other hand. when NAS information needs not be processed, core network function
section 114pnstnutty M pontiot section <dl 2td 4 3npoomptycoutputiBé tddeived NAS information to
GW 140. Incidentally, core network function section 114 functions as a judging means. [0043] Also,
when uplink B§&4 ekl i3r UEr ¢ oridsutbJtmsH MESEsHrd| Isb dtisrs tp3 scaPerniBidlsiR $unction
section 114 performs packet data network protocol processing according to predetermined parameter
l. and transr‘gi‘fg?iﬁta to the Internet or home network via transmitting section 115. Also, when downlink

user data i 400 FQuUPHIQT o ingLsestion i cofe B insin seion 14 terminates

t data’'network’protoco outputs data to GW control section 1 044] Core network

function section 1d¢ Lasinen1Gh ineeming:call-detaationsectien; 4 461 and, whenthegrgdg &n incoming
call directly from the Internet or user's home network without involving the core network 15(CN),

non-CN incdmingheall deteptioncsedtipnolk@ snemecizesdthag the fredmingmaldg @ sadlfreraroutside the
core network.
I, 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
10 packet data network protocol and outputs data to GW control section
113,
[0044] Core network function section 114 has non-CN incoming call
detection section 116, and, when there is an incoming call directly from
the Internet or user’s home network without involving the core network
15  (CN), non-CN incoming call detection section 116 memorizes that the
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
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
transmits uplink vser data for UE 100, output from GW control section
113, to GW 140, and outputs uplink user data for UE 100, output from
25 core network function section 114, to the Internet or home network.

[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
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[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 20from
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 transmits
uplink user data for UE 100, output from GW control section 113, to GW 140, and outputs uplink user
data for UER UG sigmal fromt2abebre Aetwbiik fionotior eedtion WE4] fthie ameimét ot honie network.
[0046] FIG.7 is a block diagram showing a configuration of GW 140 shown in FIG.5. In FIG.7,
receiving sd&tidH18356ut R 8N l'ﬂl@BﬁRdoPrR&z@léﬁaF b%ﬂ?dmfﬁ@%ﬂ%tl%rﬁ‘iaﬁ’bﬁ ¥6ra9ES100,

transmitted from feéato b se statlon 11 and.an RANAP '%ﬁ nal, transmitted frqm th ﬂ)re network, to
0)

femto contrBF{8&Hk o SELHRR 141; upoH 18edRASS UMK L8P al for UE 100 from

femto base g é%}ho'ﬂe]ajeoﬁﬁ’g ‘gﬁ‘%ﬂ‘%‘sdeertecfm%{“?gJr%rﬁsﬂ%b”ﬁ%ﬂr'fé%{ql;?%%l%%%%ﬁk@gq%d transmits

the uplink user data to t network via transmitting section 144. Also, upon receiving downlink

user data for /R, 10Q fromuthe SRR NetWaRk JeEelving sertigRoldl Pepfasmspradetenmined transport
network protocol processing with the user data, and transmits 10the downlink user data to femto base

station 110 viardkansRittisgueetlibnuid4.da04 7 Ramtoocenirel seckoni 242 imcludes tige RANAP signal
output from receiving section 141 in an IINBAP or RUA signal according to predetermined parameter I,
and transmits ¢his to lidiht balsts statipn 110 dSvinzatemitingksestiord 242 Tars! WAER dncINBAP or

RUA signal including NAS information for ur 100 is ou qut from receiving section 141, femto control
section 142HansinetesetHEonkiBEP G RUASSRiHAn dié fioa RARRSS f554) iRgfliding NAS

information for UE 100, and ogtputs this RAN AP signal to core networ J( control section 143 with the
transport network protocol processifig with the user dafa, and (ransmits

10 the downlink user data to femto base station 110 via transmitting
section 144.
[0047] Femto 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  wvia transmitting section 144. Also, when an HNBAP or RUA signal
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

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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20NAS updating request information in the YINBAP or RUA signal. [0048] Core network control
section 143 has NAS information updating section 145, and, when RANAP signal containing NAS
information for LIE 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 IINBAP or RUA signal reported likewise. Also, core network
control sectidBMH3ERHIHHE wrke Ndnalisdatamng dpbidd WA8UnfstrsisiPTSr 11IE 100, to the

core network, via trzﬁnsmittin(g section 144. [0049] Tgansmitting section 144 transmits the [INBAP or
RUA signal Eo&ihing Na S 4eTHhiig #5198 1d¢ - output from femto control Ssection 142, to femto

base statiorr gﬁw}gﬁlsoﬁr&nsan&iﬁi%s\eﬁktigr& 14l¢tg1?rl§As%l?€si%%am@E)Rt[frggnlfzetg rflg%g[k control

section 143 ntaining upda information for U , to the core network.Also,

transmitting 3eAUARhEFMTARSTNTS e vRlink 4565 Bafa dor HERROPYIRULKOM Eheivig section 141, to

the core network, and transmits 10the downlink user data to femto base station 110. [00501 Next, the

steps of calkepriractior establishmean eetwess JEI100 andfemia hast qiatiorkk@omhendhere is an
incoming call from the Internet or home premise network for UE 100 in femto base station 110, will be

described ugirgfEAGEA R5{DO5] 01 FiGL8 fio @ Tcd0, demvie bass statdrs ¢ ¢ 0 oecéi@saapacket for UE
100 from the Internet or home network. Core network function section 114 in feint base station 110,
having recefvett ai packet forUE 100, Sstarte theastepsifor bstabishing Iduicap eonrrdstiorkior UE 100. In
ST 102, core network function section 114 starts a paiii*g? step to 20indicate that a call for UE 100 has

been receivAds ThEH Temts Brs s statom 116 Mamonibsenvhlent intsmiigtdn uétbcddy section
116, inforr_n%ticgn 1'{{] _'calt_in et(t;eag:va} I?a%iggtpor?c?g?re h beenrinitia ed0 e to craI!}fgor E 100 having
been receivéd ffom the Intefiiet or hdme network: égﬁ)%%zﬁl% 519 , c[if% %glée%ectrgi at a call for
UE 1@ hasiReely walink user data to femto base 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 [06051] In FIG.8,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 100. In
ST 102, core network function 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  [0052] Ia ST 103, UE 100 detects that a call for UE 100 has been

received, from a paging request, and establishes RRC connection with

femto base station 110. 1In ST 104, UE 100 transmits a service request
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received, from a paging request, and establishes RRC connection with femto base station 110.In ST
104, UE 100 transmits a service request towards currently connecting SGSN 150, via fe to base
station 110, in order to answer the paging request. Incidentally, the service request includes
information indicating a paging response. [0053] In ST 105, femto base station 110 decides whether to
processes 5the NAS signal received from UE 100 or to forward it to the core network. Core network
function sedtorr1da efferitb! haxenstatibmd 19030 Adbeing amaDrfferatiornptdessing necessity
judging request from GW control section 113, judges whether the received NAS information (service

request: pagiflf fekpAisa) i Aeduras thetheetd padiy feqiasowhith terttrfasdl¥ttion 110
transmittediilq %Tglozhp sed n inforq tgqpnmemorized in non-CN incoming call detection section 116
(NAS checK). [00 2i|n§1 Hg fél ito b4

0 base statioh M0 Bricodes the NAS information (service request:

paging respanse} [ecelyackirpgs UFe 40 bSusingARRANAPdEest Uapstan &1Eodes RANAP using a

direct transfer of a protocol complying with the control interface specifications between femto base

station 5110 gnd XOMK14Q;and-ectputsitieoiasuits 1QWrldd fo r WD fol GaQAcshews the direct
transfer contents of an IINBAP or 20RUA signal. Also, F1G.9B shows information elements of NAS
updating reqeéstainkormétior (oe 'SR Mddification Reguesti)ikh F{GQA(@ baassagsd typelihdicating that
the message is a direct transfer, a CN domain ID indicating to which CS/CP domain the message is
directed, andP4 RARFAPR! Ao SsAeSWHISH 18 AlppPer irotses! RANARE 95itseil dgd Mackder: Hurthermore,

a direct trangfer cgnSgins anSR . . .
isrom 3 W 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 detection
section 116 (NAS check).
10054] In ST 106, femto base station 110 encodes the NAS
information (service request: 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 transfer contents of an HNBAP or

200 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 ID 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 Request, and, as shown in FIG.9B, this SR Modification

Request contains information indicating the necessity to modify the

17



Modification Request, and, as shown in F1G.9B, this SR Modification Request contains information
indicating the necessity to modify the type of the service request in the RANAP message
("Modification Necessity-), and information representing the actual contents to be modified when
modification is required ("Modification Contents"). [0056] If, according to the judgment result in ST 105,
NAS 5information (service request: paging response) that has been received is a response to a paging
request whitipfemtot bases statienr ¢ 40 ddsiissbed thel AR B sx RUA Sigrdaficortiains NAS updating
request information. In this case. the IF type of modification necessity in FIG.9B shows "Necessary,"
and the 1E t){5¢ 8% thodificatich iddriants SHohaPesanaE nefide pabiid fespenss t6 dignaling (paging
response -> sig }%’lin ). If, on the other hand, this paging response is a regular paging response to a

paging requBSEERtNE e d e e HNBXE! bref U A Mg HA §86 Rot COHEIMNAS updating

request information, the IE type,of modification necessity shows "Not. Nec y" and the IE type of
15modificact1§%?<5:to_ ter?tg’ igcné(;%r%ﬁ‘g eﬁ%e{h em’_b%nfﬁ&t [5%%‘% Iﬁ%ﬁdy%ﬁ‘ﬁaﬁo havir_lg received the
HNBAR or RUA signab fiamfeintQ bage siptipn 41 Ipinates INBAR OHBLA apd;picks up the
RANAP signal. Then, if NAS updating request information is included in the FINBAP or RUA signal,

that is, if the: IFe20typecofonogifigation agcessityinchlfe ABshaws shacessary' and thedkdtype of
modification contents shows change from paging response to signaling, GW 140 terminates the

RANAP, piokts:ug NIB3 hhfarRafians{sewicecneguest:Npagingrésponsed dJoreWEi 100y mnadiupdates
service type in the NAS information from paging response to signaling.Also, if 25NAS updating request
information §8 i inefuded ire the HBAH or RUA wigial, trreedssitihen E ih8 Bf thedification necessity

in FIG.9B shows "Not Necessary," GW 140 does not process the RANAP signal
Necessary,” and the IE type of modification contents shows change

16 from 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 1E type of
modification necessity shows “Not Necessary” and the {E type of

I5 modification contents is not referenced in GW 140.

[0057] In ST 107, GW 140, having received the HNBAP or RUA
signal from femto base station 110, terminates HNBAP or RUA, and
picks up the RANAP signal. Then, if NAS updating request
information is included in the HNBAP or RUA signal, that is, if the IE

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 1E type of modification necessity in FIG.9B

shows “Not Necessary,” GW 140 does not process the RANAP signal
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picked up, and thereafter carries out call connection establishment steps prescribed by 3GPP, with the
core network. [0058] In ST 108, OW 140 encodes the updated NAS information (service request:
signaling) by an RANAP direct transfer again, and 5transmits the result to SGSN 150 in the core
network. 100591 In ST 109, SGSN 150, having received NAS information (service request: signaling)
from UE 100, judges that a regular service initiation request has been received from UE 100, and
carries out EAflledfnEbtisAb Rttt BtEiSS Prat &M E b BTb N GEH AVEi 1D S/I4 1678to base
station 110. [0060]%? ST 11 core netfwork having finished security procedure with UE 100,

th
transmits "JRFERE RS St ﬁi}gﬁ’irﬂfli&l&f et Sr8aEE fined steps in response to a service request
fom UE 10p e bepn sucssrstyllyparfgmed, o Uf 100, Thety i aceardingio e dsresul of
eces N1

judging the ity to process’ information received from ) received NAS information

indicates a geryiog aGgepte cOrS SIS UAGtioN Reeor i Qidemin base slatian 40 detects that

security procedure have been successfully carried out between UE 100 and GSN 150, and the

signaling canagstitndassbeansuesesefgly 20established betwasnothem. [0061]In ST I, using
predetermined parameter I. femto base station 110 requests UE 100 to start the steps of establishing

connection fo0séryicd withi 1701 {SIN'Régudsi HDR Gardext Adtivelion'Tn viNj avhich is information
to specify the connection destination data network 25 (PDN), is set as one of the predetermined
parameter 1 sanditisr AP 8156 represeaist fomekdmple) the dge nEwbrk IrBuiding brostiband access
to the riser's home. [0062] In ST 112, using the parameter acquired in ST 111, UE 100 requests call
connection E&tHBIEAMERT s Fdries RENstafiehvELo 59 BRtext dctRAEn Peusat or "Activate

PDP Context Re@ug%t" , thigﬂaiisgan SM Se_e%sion M?r‘léa%q% en )(ﬂqpal. gég(ejsg]f _ T 113, aradio
bearer (DTERYthaT iK°4d8Y 107 EeRvide 8 e BtabIih etweeh femto base statioh 110 and UE 100.
10 femto base station 110.
0060} 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 to process NAS information received
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
20  established between them.
[0061] In ST 111, using predetermined parameter |, femto base station
110 requests UE 100 to start the steps of establishing connection for
service with UE 100 (or “Request PDP Context Activation™). APN,
which is information to specify the connection destination data network
25 (PDN), is set as one of the predetermined parameter I, and this APN
also represents, for example, the ISP network providing broadband

access to the user’s home.
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[0064]In ST 114, fennto base station 110, having checked that a radio bearer with UE 100 has been
successfully established, transmits a PDP context activation accept(or "Activate PDP Context
Accept"), which is 10an SM signal, to UE 100, and, in ST 115, UE 100 and femto base station 110
start transmitting and receiving user data (packet communication). [0065] Thus, according to
embodiment 1, when there is an incoming call for a IJE in a femto base station from the Internet or
home netwdH® Ghly Wheh bidibétint that the pagimyeiespapge exdiledfrohd thd EL84 5the response

to the request from the femto base, station, the femto base station modifies the service type of a

service reqieStraishitted HOH tHe W Rl 154G tSp ShaY totdgRaling Ahd Shhards the paging

response e to a core network. When security procedu re successfully finished between the
e s e e B R B e N B R ot st

directly betwagn thg fgﬂ‘wa(%ee§@%9{‘1@%ﬂ£@%r95nﬁos% itiis possible to transmit communication

traffic having directly arrived at the femto base station from the Internet or home network, without

degrading theserpritydevel inla mobilgicopwnraicaton neswaek, andwithout 2&iraversing the core
network. [0066] Also, although embodiment 1 has been described using UMTS system as an example
such that a 16\&5 tipldlatds: N AS infoemdtiont drbane LSTE/BAE I(LOrendiethh Bvidlution/System Architecture
Evolution) system, the contents of direct transfer message shown in FIG.9 are different. [0067]
FIG.10A sh chhtérits!dia (ﬁﬁéﬁﬂrﬁ?ﬁeﬂﬂﬁ?ﬁahifbr@ A8 drbieR&GeNt kikiehradientained in

an Sl AP signal representing a 5control protocol betwegen a fetnto base station and a core network,
and which D SISERTREY M6t Hotn DR EERa B6F8 MAON S AR TES S 1@&9&&5.%5&?%5105

shows information plERNIE B ANAS, HRYATRY GOIYD Y ke SR Mpeligalion) Ingigaigy s In FIG. 104
a message
10 an SM signal, to UE 100, and, in ST 115, UE 100 and femto base station
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 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
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
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type, which shows an indication of a direct transfer to forward NAS 10information transmitted first from
a UE, to a core network, a NAS-PDU, which is NAS information itself, an information element for
specifying a LIE, a femto base station and so on (eNB IIE SI AP ID, TAI, E-UTRAN CGl, etc.), and a
reason to start RRC connection (RRC establishment cause), are included.Furthermore, in the direct
transfer to transfer he 15NAS information that is transmitted first from the IlE, an SR Modification
Indicator is IntlidediFatiaong dfdwn iy elation’ Histsm MeaidarsnRdatebe iheludessifBrmation to
show the necessity to modify the type of a service request in the NAS-PDU ("Modification Necessity"),
and informa “(f:nct?)@ff&;\f’tﬁgy 3&fﬁ§¥66ﬁ & FPHoGEatTH N the Vehtihodiidaish is necessary

("Modificati (j.‘éo)r]ten PR 8],In the.care network having.received the SR Madification Indicator, if
the 1E type?c@f mo ificﬁa?t%hﬁqrfg:éggﬁwsmt%éofg nsfﬁo(\)/vsa' é{:%%?sglr‘)?“ngn%rtrﬁféaﬁzt{%lésa%?r%odification

contents ShRWCl1aRA. e PRAIRKIETRARNG RIANaling, NAR iNlQUNaiiqr hadpg@seice 25 type

of a paging response is updated to NAS information having a service type of signaling, and

subsequentcproGesSHg 6 contiruac 0069 tombodinenitd n andEmbedimentvb lasdiren described
such that a femto base station determines whether or not it is necessary to update a service request

from a UE, arid ehGyWt ectallit Lt diesttiieoserviteltype of aservieeweglesnfromithé (A from paging
response to signaling. Consequently, 5in case that signaling is concentrated in a OW on a temporary
basis, the C\si$ likely £d sefEd frcdrBBselqsed idde o RANA P! igieal tte ihinatingSpratksiding and NAS

information updating processing,to be performed. A solution to avoid such possibility will be described
in this embSAMBH P ofhe pres¥Rdhlsaion” 160BAPEI. 11 id HISER BgAaM SHiEiRg a
Conﬁguratiopyggfewt?ch shows an indication of a direct transfer to forward NAS
10 information transmitted first from a UE, to a core network, a NAS-PDU,
which is NAS information itself, an information element for specifying
a UE, a femto base station and so on (eNB UE S1AP ID, TAl, E-UTRAN
CGI, etc.), and a reason to start RRC connection (RRC establishment
cause), are included. Furthermore, in the direct transfer to transfer the
15 NAS information that is transmitted first from the UE, an SR
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
20 in the event modification is necessary (“Modification Contents™).
[6068] 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
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)
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base station 120 according to embodiment 2 of the present invention. Note that, parts in FIG. 11 that
are the same as in F1G.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. [0071] When NAS information for UE 100 and NAS
updating request information are output from OW control section 113, NAS information updating
section 145 updated‘thé NAS fifbrinkaid P fRsrUEE 100 badetich tHeeNAS up it eegfigdse information.
20[0072] FIG. 12 is.a sequence diagram showing the steps of call connection establishment between

UE 100 andfiRtghass WAREKCT 2 dbebrdint 16 erhbdtintént Dbt ihé preluscingamfsn. Note that,

parts in FIGf‘r%thhaatUaée ;[ifgledsgrpiwa%in Fal .8l\l/vi!{ be a ?ligned thees?me ref Er;especrevg:oges as in FIG.8,
and their detailed desctiptions will be Famitted 66%? ¥ RIB 17 n 815206 *1éfito' b&se station 120

picks up NAS Jrformaliag iareUFH 9P.(epdesa4esls RGN LsRATR). aneupdals ervice e in
the NAS information from paging response to signaling. [00741 In ST 207/, femto base station 120

encodes thepdatedhNAS ifaTMation (servir reaquest aiangling usirengd BANAR et fransfer,
encodes this RANAP signal using a direct transfer of a protocol 5complying with the control interface

specificationts Wetweédt:fgint() ae$e siation 420 dod O 4 460 (FoA eka plag RN B&hon RiW4), and
outputs the results to GW 140. [00751In this way, with embodiment 2, a femto base station itself
updates NAS irdesriation frbi A Y B) franiey ithis npsaninig atslectes $0nmedackettie pfocessing load of a
GW and transmit communication traffic that directly arrives at the femto base station from the Internet
or home netvéik tH the O 2 MW sutd ors Tidididsk Tob78¢ Easbiodinsei 3 Bmbodiment 1 and

embodiment 2 age been esfcr'gaed such that .
embodiment 2 o1 the present invention.

10 {00701 FIG.11 is a block diagram showing a 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.
{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.

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.

[6073] In FIG.12, in ST 206, femto base station 120 picks up NAS

information for UE 100 (service request: paging response), and updates
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15a OW 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 20ensure integrity and confidentiality to NAS information between a UE
and a ON.It would become possible risk which degrades the security level to allow an intermediate
node such & & GW tananféhad\uaSel stationat emodifyndireatinthe dASHAfotmatisnaoga femto
base station and UE that are applicable to both UMTS and LTE/SAE system 25will be described in this
embodiment¥drthe 6?e§§n991&ﬁﬁ8ﬁ.0[6@??15¢¥®.0113IigQ Bk tiadien bty ¥ Lnfiguration of
femto base station 125 according to embodiment 3 of the present inventi ote that, parts in FIG.
13 that are 0 A THE 0 L e S e S R DRt ks SR TR S their

detailed desgrialiens wikDe oreIBC i 13 i dfferentiiem ki /n adding baaing processing
section 127 to core network function section 126. 5[0078] co

5[0078] When non-CN incoming call detection
informagion e\ i0Q isvoutnufroom nen-GNJpeaBing carletecion seciier 1 16iaging erocessing
section 127 creates a paging request including a non-CN incoming call information, and transmits this
paging requestt o JE2ADAnvdiatisinsatittiigsectionpl 5 HIN[BAMD ok IB 1145 aidbok thagsam showing a
configuration of UE 100 according to embodiment 3 of the present invention.In FIG.14, receiving
section 101 tGgtpatsdis RRO ¥ghdPand downlink user data transmitted from femto base station 125, to

wireless control section 102. i ) o
{0075 In this way, with embodiment 2, a femto base station itself

updates NAS information from a UE, and by this means is able to
10 reduce the processing load of a GW and transmit communication traffic
that directly arrives at the femto base station from the Internet or home
network, to the UE, without a core network.
[0076] (Embodiment 3)
Embodiment 1 and embodiment 2 have been described such that
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
tevel 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] F1G.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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15[0080] Wireless control 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
monitors a paging channel (PCII) transmitted from femto base station 125 at predetermined timing,
and judges whether or not a paging request for 20UE 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, ndheGNtineonting tall ddtectidrilsection 108 judgesawhethdCob not ndre GNsiroording call
information is included. If non-CN incoming_ call information is included, non-CN incoming call 25
detection sd€oh?10S TSARIGES RdiRen iRedmiRdEd infstmbsibnds B Badinl régqlildPa8d outputs this

i tg NAS | section,104. Also, wi tiqn 102 encodes NAS
formation VALt M WAS corir cbetdh TSI A ke Mgan RO RSREERRC. Signal t

information "0

femto base ﬁ\tj%%s]l% ! %’%%H%ﬂsﬁni‘f"%g TR A0 HSRGIRIDK @Q@ﬁ’@i@%ﬁ%.ﬁeps prescribed by

3GPP. [00 coritrol section 104, upon receiving a paging request 5including non-CN incoming

call infermafignfgom nemGNIproMING, calARtectian seatian 13, £rediRa @edcereqyest having a
service type of signaling, and outputs the created service request (NAS information) to wireless control

section 102i¥ thetpagingiequest ddksHeimoniairnion<cikincamiag:tall infarmadion dNAS control
10section 104 outputs a service request having a service type of a paging response, to wireless
control sectiprp ¢02sima regulanmiahherecates a paging request including a non-CN
incoming call information, and transmits this paging request to UE 100,
via transmitting section 115,

10 [0079] FIG.14 is a block diagram showing a configuration of UE 100
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.

15 (0080} Wireless control 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 monitors a
paging channel (PCH) transmitted 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
1060 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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[0082] Transmitting section 106 transmits an RRC signal containing NAS information, output from
wireless control section 102, to fernto base station 125.Also, transmitting section 106 transmits user
data 15output from higher application (not shown in the figure), to femto base station 125. [0083] FIG 5
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 20in FIG. 15
that are the®Hipbtal fFRSA 2anmipel asesghen i samenrdidkénctzesde s ad inttp@te2hand their
detailed descriptions Wi'll be omitted. [0084] In FIG, 15, in ST 302, paging processing section 127 of
femto base SRfioR1£38 AU RoRAE M RIng chll info SR 18 paginl 25 Wuest for UE 100,
and transmits this Qaﬂirr]l request.to UE 190. £00854 In ST %% control section 104 of UE 100

creates a service re'aues ra{i\ﬂrslign Iasgé?\%csefi\}’pep of sf@rﬁaﬁng information creation). [0086] In ST

304, UE 10P#ransmity aRRG §Ignak caniaining, Niys nfarmation,and,haying A §eiviee type of

signaling, created in ST 303, to femto base station 125. 5[0087] In this way, according to embodiment

3, a femto hase wlatigNIREIUTES iR M incaming athipfermationima RaONG RGeS @nd transmits
this paging request, and, upon receiving processing of the paging request including non-CN incoming
call informatiaH, ddtke iiself modifiesiNAS dnfarnaations soi that dds poskibie g guscaniee the
10impartiality and ciphering of NAS information, and, consequently, in both UMTS and LTE/SAE
systems, it i’ pessible g6 langmitrcbemintication tafficethatadiveetyranies dftiieSfemto base station
from the Internet or home network, to the UE, without traversing mobile operator's core network.

15[0088] ErhibStiMaHQIor the'prsdent irpattioh 1er/eted P deschbbleaaging request

does not contain non-CN 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,
[0082] 'Transmitting section 106 transmits an RRC signal containing
NAS information, output from wireless control section 102, to femto
base stalion 125. Also, transmitting section 106 transmits user data
15  output from higher application (not shown in the figure), to femto base
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
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,in ST 302, paging processing section 127 of femto
base station [25 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
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[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 employed in the description of each of the 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 but this may also be
referred to a$ertivgystem LSI," "super LSI," or 25"ultra LSI" depending on differing extents of
integration. é 091]Further the method of circuit integration is not limited to LSI's, and implementation
using dedichtét bikcuithy Ig%‘l)l‘érallj Bulds& PrepEdscre |§*§I§oﬁ58§§‘|bl%0%\‘ffél’"‘l_r§’l Mé\§?facture
utilization of. afpr(%(_?rammablce1 IizlPGA Field Pro%‘:ammab}e Gate rArray) or a r Qon%ggrfé)%? processor
where connBttigAE HAY! sefﬁngs &1 Birclif TR Wil AR L 81N B ecroerﬁ‘ réd jossible.

S[0092]Furthersdf integrated £lisHit tesgnology comes out to replace 1_ Srs as a result of the
advancement of semiconductor technology or a derivative other technology, it is naturally also possible

to carrysout fgnetign bleckninfegration:using fis teehnoiraypprlicationaf iatashnalegy és also
possible. 10[0093] The disclosure of Japanese Patent Application No. 2008-280339, filed on October

30,_2008, inoledint:the spacCificatiomydrayvings ant alnsitact) is:incpyarated: harain oydeference in its
enirel. transmits this paging request, and, upon receiving processing of the
paging request including non-CN incoming call information, a UE itself
modifies NAS information, so that it is possible to guarantee the

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

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 employed in the description of each of the
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
but this may also be referred to as “I1C,” “system LSI,” “super LSI,” or

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

f0091] Further, the method of circuit integration is not limited to

LSI's, and implementation using dedicated circuitry or general purpose
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15Industrial 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 CLAIMS 1. A traffic offload apparatus
comprising: a paging unit configured to page a UE for downlink offload traffic for the UE when the
UE is in idle mode; 5a receiving unit configured to receive a service request as a paging response
from the U rocesaahwpdifyihgounit comfigured toanddify m senise type intthezsetoice feguest to
indicate an UE initiated service request; and a sending unit configured to send the modified service

request to P10SEEND 30 I& Tt bflosd rietRETBMBAL MG HE APEYBK-OT @ paging a UE for
downlink offload} ffic for.the UE when the UE is in idle. mode; receivigrég(g ervice regl]i‘est asa
r i

paging resp%er?s?é r]%rt?welﬁg;r Oceszf])éd‘ﬁ)}i%eacgélrr\l/f’cce“t?/bles ithe’sEt GL5t 18" iNdicAte an UE
initiated seryies,fGaeSisAdan be reconfigured is also possible.
5 [0092] 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.
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

entirety.

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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sending the modified service request to a SGSN. 20

CLAIMS
I. A traffic offload apparatus comprising:

a paging unit configured to page a UE for downlink offload
traffic for the UE when the UE is in idle mode;

5 a receiving unit configured to receive a service request as a

paging response {from the UE;

a modifying unit configured to modify a service type in the
service request to indicate an UE initiated service request; and

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

10 SGSN.

2. A traffic offload method comprising the steps of:
paging a UE for downlink offload traffic for the UE when the
UE is in idle mode;
15 receiving a service request as a paging response from the UE;
modifying a service type in the service request to indicate an UE
initiated service request; and

sending the modified service request to a SGSN.

20
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