DESCRIPTION TITLE COMMUNICATION SYSTEM, METHOD, AND APPARATUS g TECHNICAL
FIELD [0001] (REFERENCE TO RELATED APPLICATION) The present invention is based upon and
claims the benefit of the priority of Japanese patent application N02011-217384, filed on 10September

30, 2011, the disclosure of which is mcorpo%ai[ her nﬁ?% entlrety by reference thereto. [0002]
The present invention relates to a communi ﬁ&/]s ethod, and an apparatus. 15

BACKGRQEND [000$] In a core network of a mobile communication system, in order to provide
various services to various kind of terminals (mobile statlonlg it is necessa % that all of the nodes in

the core network é)ré/fp\do\)ﬂé@ FoWitH Ninetior gi‘e‘ﬂuw%lﬂr 5dR séride. th 5@5—&5@ ob 1

communication network and themany nodes are arranged in the core network.A terminal, on every
location registration is connected in a distributed into nodes in the core network. [0004] 25Thus, all the
nodes inkthelddms HetWork heédto have necessary functions for each service (service providing

functions{)Ml)lbe}n] even a
(REFERENCE TO RELATED APPLICATION)
The present invention is based upon and claims the benefit of the
priority of Japanese patent application No. 2011-217384, filed on

10 September 30, 2011, the disclosure of which is incorporated herein in
tts entirety by reference thereto.
f0002]

The present invention relates to a communicalion system, a
method, and an apparatus.

15 BACKGROUND
[00603]

In a core network of a mobile communication system, in order to
provide various services to vartous kind of terminals (mobile stations),
it is necessary that all of the nodes in the core network are provided

20  with functions required for each service. In large-scale mobile
communication network and the like, manv nodes are arranged in the
core network, A terminal, on every location registration, is connected
in a distributed manner to nodes in the core network.

16004]

25 Thus, all the nodes in the core network need to have necessary
functions for each service (service providing functions}. When even a
part of the nodes in the core network do not have the necessary service
providing functions for each service, service continuity for a terminal
cannot be ensured.

30 10003]

For exampie, Patent Literature 1 discloses an arrangement for
optimizing a packet forwarding path based on a type of a service
utilized by a mobile station, wherein. when the mobile station utilizes a

service from an external network, a constraint is given to a packet



part of the nodes in the core network do not have the necessary service providing functions for each
service, service continuity for a terminal cannot be ehsured. 30[0005] For example, Patent
Literature 1 discloses an arrangement for optimizing a packet forwarding path based on a type of a

service ylfized by o gtation, wherein, wihen,the mablle, giatign ytizes g senvjog fram ap gxtemal
network, a constraint is given to a pacjket forwarding path sopacket'™Ho\ugh a’'specific pagket

forwardingrappadatug basedran thetexterhal netivork x\When: the mebilekstation lutilizet @ semicée
provided by a mobile,communication network, |5PO € nstraint ig .giiye‘n,to a packgtlforwardig§ paﬁ(h.
AT1ON L1&T PATERTT ERATUREJ00DB] [Patent Literatdre 1 Japahdse' Patent’ Rokai Publitation
No. 20033388324 1 hSUMMARY TIRCHNICAL: PROBLEM [{0Q0¢hThe following describes some
anaiysis oj,ihre, ETI% d ti%hﬁique. [0008] As described above, since each node in a core network
has all serp 6\/] iﬁgﬁuh tions, each node is required to have functionality and high

performance iCansaquently aeactrgore network node becomes expensive. [0009] 20For example since
a relatively small number of mobile terminals are compatible with an MBMS (Multimedia Broadcast
Multicaslt(éé(f’\ﬂée) service (a simultaneous delivery service), which is a bearer service that is
standardized y; 3PPR: (3rd; Generation Partnership Project) and that implements broadcast type
delivery, there is not much 25 opportunity to provide the MBMS service. However, to provide the
service to'& sfrafinlimber bfMBMS Heetd! ftisingcdSsary fdt B-éonrharidation operator to have all the
nades insthe, £ore, rejwork equipped with the MBMS functions. Otherwise, the communication operator

cannot provide the service to the small number of NABMS users. 30[0010]
TECHNICAL PROBLEM

10007]
The following describes some analysis of the related technigue.
[0008]

[ As described above, since each node in a core network has all
service providing functions, each node is required to have high
functronality and high performance. Consequently, each core network
node becomes expensive,

[0009]

20 For example, since a relatively small number of mobile terminals
are compatihie with an MBMS (Multimedia Broadcast Multicast
Service) service (a simultancous delivery service), which is a bearer
service that is standardized by 3GPP (3rd Generation Partnership
Project) and that implements broadcast type delivery, there is not much

25 opportunity to provide the MBMS service., However, to provide the
service to a small number of MBMS users, it is necessary for a
communication operator to have all the nodes in the core network
equipped with the MBMS functions. Otherwise, the communication
operator cannot provide the service to the small number of MBMS users.

30 [0010]

Ifanode in the core network can be selected based on whether or
not a mobile terminal needs to use the MBMS service, the
communication operator can install a relatively small number of

expensive core network nodes that are compatible with the MBMS and



If a node in the core network can be selected based on whether notamobile terminalneeds to use the
MBMSservice. the communication operator can install a relatively small number of expensive core
network nodes that are compatible with the MBMS and many inexpensive core network nodet are not
compatigle, yith; M%%Sr{@ gombination,. | this way,.equigment, cost, as %Y)"Q%e %%“z be [eqyced more
efficiently (}II‘SI knowl ége of the present inventors). [b 11,1 In'addition 3GPP machine
communiéatishS(MT C:ovechine Type CoOmmiunication) devicesu(2M: devices), avhichwhavécbeemn in
widespread use in recent years, .Jg(eatl diff ¥ftqm s orma]I teirmina;s Qsed for phone calls (handset
. E readuce m|0 ti_lé IYeieirs Vg_ld.st i%_() ‘ledsee ih l”(t‘ prescntl i given (1.15 .

terminals) such as mobile phone términals and smart-phones-or the like, ‘in terms of a mobility
characteristic¢,id 10 required communication quality, and so forth. It is known that there are various
types of machine communication seryices, such as for remote management of stocks and charging of
attomatic vending ACHTHE. remdte B AAG Sortr TS SEASEY Sy et CelB RoRforid, and
smart grido 55[00 14 2] atio I gereinetwork nades: {arexample,iMIC-camnapatible nedes &se gustamized
to be suitable for accommodating a terminal (WIC device) that exchanges more control signals and
less usel 8ata thaFehsiral Fobes (f8F BxamplE, tHede MTE cdRpatible hotdd Afd tustoniided €6 that,
20 whilesperformance of, a ugek plane 1'1E‘iWB'F§>h) user.qata {S %B@ﬂgfgﬁ% redugedfqr,cast redyction,
a performance of a control plane of a control signal system is improved) Thus, unless the
communicatibh petator makesHll thekcore Hetwdfkodes eduippel Wity nsdbssasy eapabifitied and
fupgtions o guecessiilly GoNnestip.an MIG devices and,a hangset 7atermipgl, ihe qammunicagion
operator cannot provide the service to both of the Nfre device and the handset terminal. The same
applies to'the MBIMS ssetvipe s[00 1 3] 1ham MIC devivenant ahiandses terminak cosldabspectively be
30 conneciad (@ anpraprialeeor nefyork poges. ihe communication perator fs allowed g @range
relatively inexpensive core network nodes for a handset terminal and relatlveTy Inexpensive core
network madesi for & MTEGdevice inogormbination {secdond knowledgecof the presentinyentots)c 14
[0014.] o nlg tttyls iﬁ: }heac eq,\cgmpgr};e]% with installing relatively expensive core network nodes, each
of which'is compa&ib?‘e’ with both of'athandset terminal and a MTC device, an equipment cost in a
whdle systémxan be reduced more efficiently (third knowledge of the present inventors). [0015]
Thus, the preseFt invention has b@gnm@d}q to solve the above jssues, and an r(%E)ejle_‘ct of the present
invention is to provide’ A%yt %4 MetRSE ‘andd devitE it redtciy & BHuidmet dbseinar Entirety
of a 10system mere efficienty and ashieving cost reductian. SOLUTIONTTQ ARABLEMJcvice)

that exchanges more control signals and less user data than normal

nodes {for example, these MTC-compatible nodes are customized so that,

200 while a performance of a user plane in which user data is exchanged is
reduced for costreduction, a performance of a control planc of a control
stgnal system 1s improved). Thus, unless the communication operator
makes all the core network nodes equipped with necessary capabilities

and functions to successfully connect to an MTC devices and a handset

J
A

terminal. the communication operator cannot provide the service to both
of the MTC device and the handset terminal.  The same applies to the
MBMS service.
[0013]

I an MTC device and a handset terminal could respectively be
30 connected to appropriate core network nodes, the communication
operator s allowed to arrange relatively inexpensive core network
nodes for a handset terminal and relatively inexpensive core network
nodes for a MTC device in combination (second knowledge of the

present inventors).



[00161 The present invention that solves the above issues generally has the following conion (but
not limited thereto). 15[0017] According to an a$pect of the present invention, there is provided a
communication system including a core network for a mobile communication system, wherein the core
network F@q]pgijes a plurality of nodes, each node serving as a node to manage mobility of a terminal,
20the plurality of nodes being different to each other with regard to service functions that the nodes
provide to a terniihdlh and whereinbasedomsubscriderinformationdhdterminaltinferhmatiom @anadde to be
connecte% to tﬂe\ {%[rpirp(al ig tﬂ;Iggectéafdcfﬁomf\anj9519I,;[he\plu)ra”!ity ?f n geg,d%pfen({lilng ?nr'aiserv(ijc‘en .
characteristic " “zéd By the terminal of on a“iype'of the“farhithe terminal is eonnedted to the'Séibcted
node [00:8]m i n a Aacotdingtd andtherl aspact ef¢hépresentdovention thele is:pro detha can be
communication method, comprising: 30arranging a plyraljty of nodes for the terminal in a mobile
communCANN <YM Eotd HEROTISAS S EAAG S8 HOUBS 181 riARaBitg fibbilty 574 iinal, and
being differenttp each other with regard to service functions that the nodes provide to a terminal;
selecting,basedonsubscriberinformationandterminal information, a node to be connected to the
terminal from amloh the! Bitirdlity f RbdEs’ 88PENRING TN ErriBctBrisfies Ut a’sevice tised By thie
terminal arsQn: 8 typeohtheterminal; ang £0p pecting thederinal tosthe q‘#%cxt‘?q é‘QQ%-yﬁ[@Qﬂn , a
According to another aspect of the present invention, there is provided a node apparatus that performs
control t'sdleet as & tabflity itandgementiodetappatatus Revhahagesthdability of AlteriiraP arbther
mobjlity management poderapparaiys cameatiple with.2 sevice locharagteristic utilized by the
terminal or a type of the terminal, based on subscriberinformation and terminal information to connect
the termin@litd-the Gefedted Bitdthidl.hiddility management node apparatus. ADVANTAGEOUS
EFFECT{% pﬁjl-!\IVENTION

The present invention that solves the above 1ssues generally has
the Tollowing configuration (but not limited thercto).

[0017]

Lh

According to an aspect of the present invention, there is provided

a communication system including a core network for a mobile

communication system, wherein the core network comprises a plurality

of nodes, cach node serving as a node to manage mobility of a terminal,

20 the plurality of nodes being different to each other with regard 1o
service functions that the nodes provide to a terminal, and

wherein based on subscriber information and terminal

information, a node to be connected to the terminal is selected from

among the plurality of nodes, depending on a service characteristic

25 utilized by the terminal or on a type of the terminal, and the terminal is
connected to the selected node.
[0018]
According to another aspect of the present invention. there is
provided a communication method, comprising:
30 arranging a plurafity of nodes for the terminal in a mobile

communication system core network. the nodes serving as nodes for
managing mobility of a terminal, and being different to each other with
regard to service functions that the nodes provide to a terminal;

selecting, based on subscriber information and terminal



[0020] 15According to the present invention, cost reduction can be achieved by reducing the
equipment cost in the whole core network. system more efficiently. BRIEF DESCRIPTION OF THE
DRAWINGS [0021] 20diagram illustrating a system configuration according to a first exemplary

embodime]nt of the present inv ntipn. ig. 21is a di{ilgrgm iIILﬁtratinq_a sxstfam configuration a?Pording
ipformat1on, a node 8] 7% connec d 1o 1< [Iﬁ_‘ lﬂé o JOm “d TOPEI. ¢
to a second exemplary embodiment of the present invention. ig. 3 is a diagram illustrating a

sequengd acebrding torevkirst exanpple 26of the: presentinvention sHg. 4 isca diagram dlbisirating a
sequence ,accor,d{ng toa syecfond_)ex .ﬁ"? ?futhe present invention. 5 is a diagram illustrating a
sequence Ia{g'égr‘alngliooé] tﬁirdyé)x%moplé of th%rﬁégéht’iﬁ\%}ltion. 306 is a diagram illustrating a

sequence accorgingnte dhinthind: example ©f theopresentnventiona 5ige 7 is a diagram illustrating a
seoguenie according to a fourth example of the present invention. Fig. 8 is a diagram illustrating a
sequen é)g&c)o}rding to a fifth example 6 of the present invention. Fig. 9 is a diagram illustrating a

sequence accorgling 4o dhe dilthexample of the peesent iNVRRLGH ¢ s e n (104 adliagramiiiusiiating a
sequence according to a sixth example 5of the present invention. Fig. 11 is a diagram illustrating a
sequendd A¥c¢Arting 8 akevehit EXxahipld 8f tRE prassht ifertion. Figs 1248 'a diagtai Mfustiating a
sequencge Aceording, e an,aighth, example of Ihg,RreSERt IVANHIGRY o1 & terminal, another
mobility management node apparatus compatible with a service

10 characteristic utilized by the terminal or a type of the terminal, based
on subscriber information and terminal information fo connect the
terminal to the selected another mobility management node apparatus.
ADVANTAGEOUS EFFECTS OF INVENTION
[0020]

15 According to the present invention, cost reduction can be
achieved by reducing the egquipment cost in the whole core network
system more efficiently.

BRIEF DESCRIPTION OF THE DRAWINGS
[0021]

20 Fig. 1 is a diagram illustrating a system configuration according to a
first exemplary embodiment of the present invention.

Fig. 2 is a diagram illustrating a system configuration according to a
second exemplary embodiment of the present invention,

Fig. 3 15 a diagram illustrating a sequence according to a first example

o=
n

of the present invention.

Fig. 4 1s a diagram illustrating a sequence according to a second
examplie of the present invention.

Fig. 5 1s a diagram :llustrating a sequence according to & third example
of the present invention.

30 Frg. 6 is a diagram illustrating a sequence according to the third
example of the present invention.

Fig. 7 1s a diagram 1llustrating a sequence according to a fourth example
of the present invention.

Fig. 8 is a diagram illustrating a sequence according to a fifth example



10Fig. 13 is a diagram illustratingsequence according to the eighth example of the present invention.
Fig14 is a diagram illustrating a sequence according’to a ninth example of the present invention.
15 is a diagram illustrating a sequence according to a tenth 15example of the present invention. Fig.
16 is a diggram illustrating;a sequepge according to the tenth example of the present MODES FOR
CARRYING OUT THE INVENTION 10022] 20First, an outline of the present invention will be
describel \gith Peferente to Figs. it and 25 Kedordingato tkie present inventioli,razcare networkiifidludes
a pIuralité/\og 1Q]oq(-:_-es (@1(9%2 in IFJ .elnpr]. %%,l{%%lz(}ig Fig:. 2) that are different to each other with respect to
service functions provi ed for a terminal. Based on subscriber information and terminal 25
informationg a hodes to e conmectddue the:terminal dg eeted drancthedalurality of nodds,dn accerdance
with.a S(i;{’\fi(:_% gh?r_aiqtgri?tic. uti!iz?d b1y the terminal or on a type of the terminal The terminal (1 in Fig. |
or I%) IFig. 25 IS donhected 't tié selécted nodeNamely, in the core network, a node with a
predetermiped spec¢iicssedvice providing 30 funetion (22 ipukig <% or 323 il Rig: 2)cand a rede without
the specific servlqe providing function. (2 , in Fig. | or 121 in Fig 2) are installed in combination. 100231
Thus acEorBiig t6 the presdhtinvertioh b5 ih&dlling both types, namely, a node optimized with the
specific garvice providing functionand pnede without the specific sarvice: providing functionas the
nodes that can be connected to the terminal(s), the cost in the whole system can be reduced further,
as comparediitrs cased in Which &l the\fdtle< ih 5the core network are provided with capabilities and
funefions-fqy alkservices. [0924L, m | AcCArding:to the pregent invention,.in;a mopileermingl ¢,
communication network, a terminal can be connected to a specific core 10network node, depending on
a conditieh SUidhl & setvider ehigratteristicr tion .

Fig. 14 1s a diagram illustrating a sequence according to a ninth

example of the present invention.

Fig. 15 1s a diagram 1llustrating a sequence according to a tenth

15  example of the present invention.
Fig. 16 is a diagram illustrating a sequence according to the tenth
example of the present invention.

MODES FOR CARRYING OUT THE INVENTION

[0022]
20 First, an outline of the present invention will be described with
reference to Figs. | and 2. According to the present invention, a core

network includes a plurality of nodes (21/22 in Fig.  or 121/122 in Fig.
2} that are different to each other with respect to service functions
provided for a terminal. Based on subscriber information and terminal
25 information, a node to be connected to the terminal is selected from the
plurality of nodes, in accordance with a service characteristic utilized
by the terminal or on a type of the terminal. The terminal {1 in Fig. |
or 161 in Fig. 2} is connected to the selected node. Namely, in the core
network, a node with a predetermined specific service providing
30 function {22 in Fig. | or 122 in Fig. 2) and a node without the specific
service providing function (21 in Fig. L or 121 in Fig. 2) are installed in
combination.
00231

Thus, according to the present invention, by installing both types,



or a terminal type. [00251 <Mode I> A General MME (a mobility managemententity), upon reception of
an 1S Attach Request from a CE (User Equipment, also termed as a user device, a terminal, or a
mobile station) determines whether the UE is of a type that uses a specific service, based on
subscriel jptormagion ad teuingl nfgrrpatignayhen e G <. s fune Inrdgt f.copnedting CE to
a Customized MME, the Genéral MME transmitsMME" 20 're-selection request signal (a mobllllty
managemghtaentityl re seléction réguestesighal) s& anieNodedv(elohed NodeB:ra bagd statiod ¢ s

apparatus). [00261, By re-tra itting, by the eN%C(IQ , an Attach Request to the Customized
UVIE, (0 CE 18 Bt S e B blontSe dIE! So02 T SMete 2o A Cond e, Roi
reception:of are AttaticReqiest from aCEy trgnsmits an IMME changeweguest:signak(a mobiityn
management entity cban%?r equest signal) t}oithe{_C stomiz d{\/II\/II‘E,‘ in or igto connect Ehe_.ngE to a
CustomtabH IVER) SoRtHUIng 5 ARCH BhocaiUit By tha Clelohized MME 1A CE s ddniabted to
the Custamized:-MME. [00281 <Mode 3> A General MME, upon reception of an Attach Request from a
CE, transmits, to the UE, an Attach Reject, to which is added an identifier of the Customized MME, in
order toldbhhddt the UE to a Customized MME. The UE, by re-transmitting an Attach Request, to
which is added the ideniifies of the Gustorpizegd- MME; io,am Altach Request by Jhe UE. is eennegted to
the Customized MME. [0029] <Mode 4> A LIE transmits, to an eNodeB, an RRC (Radio Resource
Control)‘ConABtHOR REJUBEradI6 FesbuicR tbhhbctibh feguesh cwhitH is a specific core

10 network node, depending on a condition such as a service characteristic
or a terminal type.
[0025]
<Mode | >

A General MME {2 mobility management entity), upon reception of an

—_
th

Attach Request from a UL (User Equipment, also termed as a user
device, a terminal, or a mobile station) determines whether the UE 1s of
a type that uses a specific service, based on subscriber information and
terminal information. When the UE 1s this type, in order to connect
the UE to a Customized MMLE, the General MME transmils an MME
20 re-selection request signal (a mobility management entity re-selection
request signal) to an eNodeB (evolved NodeB: a base station apparatus),
[0026]

By re-transmitting, by the eNodeBB, an Attach Request to the

Customized MME, the UE is connected to the Customized MME |

25 [0027]
<Mode 2>
A General MME, upon reception of an Attach Request from a UE,
transmits an MME change request signal (a mobility management entity
change request signal) to the Customized MME, 1n order to connect the
30 UL to a Customized MME., By continuing an Attach Procedure by the

Customized MME, the UE is connecied to the Customized MME.
[0028]
<Mode 3>

A General MME, upon reception of an Attach Request from a UE,



10added connection request information requesting connection to a Customized MME.The eNodeB,
which has received the RRC connection request, when transmitting, to an MME, an Attach Request
from the LIE with RRC Connection established, selects the Customized to make the UE connected to

the Customized, MME; 15300301:<Made\3% \Whep & Genera) MY Ewith.a segsignawith @ | E being
established, performs release (S| Release) of S| connection established between an eNodeB and the
General MM the Gereral MM EMndttuctsthe eNddeB 7018 sefect'd cuStbmized MMIE tinméxe d

selection,pf.gn MMEThep after, when the VUE fransmits g logation mapagement ajea update, request
(a TA racking Area) Update Request), the eNodeB selects the Customized MME to make the UE

connectéd thrthe Custbmizeth MME. [063¢ 115 ivode: 6>MAVEereral SG SN {Belin@PRBy(Genreral
Radio P@p}get iger,v('gqle;) S paortt(_;\lpl,lv(\gh@Dl 'ﬁ gg{s,czrip@q\ﬁ/l“ﬁerving GPRS support node" in the claims),
upon reception of an Aftac Request from a UE’, determines whether the LIE is of a type that uses a
specific §étvice]based on 0 subscriber information and terminal information. If the UE is this type, in
order to QQ/rIlge{cJ tgg UE to a Customized SGSN, the General SGSN transmits an SGSN re-selection
request signafto an RNC (a Radio Network controller). By transmitting an Attach Request to the
CustomizediSIG SN atherRNE make the LiENcahnBcted:io the CustRn Zed RKESNujQ0321<Made 7> A
General SGSN, upon reception ofn?n ttach Request from a UE, transmits an SGSN change request
i

signal tothe' 85l0izell SEENlin brde o Sorhitt the' OBS H CUstdmetsGshe BY Bhtindig an
Attach Pracedurediythe GustomizeghSGEN; the HEdsicannected dq the Customized SGSN.{0033]
10<Mode 8> _ " _ _ o
Customized MME. the eNodeB, which has received the RRC
connection request, when transmitting, to an MME, an Attach Request
tfrom the UE with RRC Connection established, selects the Customized
MME to make the UE connected to the Customized MME,
15 {00630]
“Mode 5>
When a General MME with a session with a UE being established,
performs refease (S1 Release) of ST connection established between an
eNodeB and the General MME, the General MME instructs the eNodeB
20 to select a Customized MME, in next selection of an MME. Then after,
when the UE transmits a location management arca update request {(a TA
(Tracking Area) Update Request), the eNodeB selects the Customized

MME to make the UE connected to the Customized MME.

25 <Mode 6>
A General SGSN (Serving GPRS (General Radio Packet Service)
Support Node: which is described as "serving GPRS support node” in
the claims), upon reception of an Attach Reqguest from a UE, determines
whether the UE is of a type that uses a specific service based on
30 subscriber information and terminal information. If the UE is this

type, tn order to connect the UE to a Customized SGSN, the General
SGSN transmits an SGSN re-selection request signal to an RNC {(a Radio
Network controllery. By transmitting an Attach Reguest to the

Customized SGSN, the RNC make the UE connecied to the Cusiomized



A General SGSN, upon reception of an Attach Request from a transmits, the VIE, an Attach Reject, to
which is added an identifier of the Customized SGSN, in order to connect the UE to a Customized
SGSN. The VIE, by re-transmitting an Attach Request, to which is added the 15identifier of the
Customizged SGSN to an Attach Request, is connected to the Customized SGSN. [0034] <Mode 9>

A U ti transmits, to an RNC, a connection request (an RRC Connection 20Request), to which is added
connectibf ¥éduest information requesting connection to a Customized SGSN. The RNC, which has
received the (BCﬁCf:)onnection request, when transmitting, to an SGSN, an Attach Request from the UE
with RRC Connection established, selects the Customized SGSN to make the UE connected to the
CustomiZed(EG8N aT5[0035N<Mugdenl O=\Whema Geheral S&SNokithRa:session Withna U F Béing

established, performs lu Release, the General SGSN instructs an RNC.to select a Customized SGSN,
ot Sl B SRR e HrR Cwher T2 30 U Bartsmii bemiar s dosrobntarda
update request (am RA(RoutingiAred) Kpdate REéquest), the RNC selects they CustomizedSGSN to

make th%\UE Q?nlil)e_ctqq f the Cust mié,:ad.‘SGSN, LOO%{G} é 0 .. @ core network node is selected
and connebtdd o A RFhhAT Sodsed Bh ChArASEBH S of d 38tvieB Used bl e Pk IntthisRiay, in
the core netwaerk; nadesswithspecific service providing functions and nodes without such functions can
be arranged in combination. Namely, - the nodes can be distinguished, by optimizing specific nodes to
have sp Qi Service providing functions and by configuring other nodes without such specific service
providing-functiens.As a result, the equipment cost in the whole system can be reduced.The following

describes exemplary embodiments and specific examples with reference 10to the drawings. 100371
A General SGSN, upon reception of an Attach Request from a UE,

transmits, the UE, an Attach Reject, to which 1s added an identifier of

the Customized SGSN, in order to connect the UE to a Customized SGSN.

The UE. by re-transmitting an Attach Recguest, to which is added the
13 tdentifier of the Customized SGSN to an Attach Request, is connected to

the Customized SGSN.

[0034]

<Mode 9>

A UE transmits, to an RNC, a connection request {an RRC Connection
20 Regquest), to which 1s added connecrtion request information requesting
connection to a Customized SGSN. The RNC, which has received the
RRC connection request, when transmitting, to an SGSN, an Attach
Regquest from the UE with RRC Connecction established, selects the
Customized SGSN to make the UE connected to the Customized SGSN.
(0035}
<Mode 10>

I
()

When a General SGSN with a session with a UE being established.
performs Tu Release, the General SGSN instructs an RNC to select a
Customized SGSN, 1n next sefection of an SGSN.  Then after, when the

30 UE transmits a location management area update request (an RA
(Routing Area) Update Requesty, the RNC selects the Customized SGSN
to make the UE connected to the Customized SGSN.

[0036]

As described in the above Modes | to 10, according to the present



<Exemplary embodiment I> Fig. | illustrates exemplary embodiment | of the present inventionAs
exemplary embodiment |, a configuration with EPC ((Evolved Packet 15Core) will be describedIn this
configuration, a UE transmits an Attach Request and the UE is connected to a Customized MME.
100381 1,191 (ofn | (Wsed eadlomentis gigtiminal (NALIRGe MR SIS o & SUyomieetl
MME.For example, the UE | may be the 20above escribed MTC &ewce, MBMS-compatible terminal
or the liket 4n dhe caseawheteinithe LB 1 is agrormal mebiletstation thatriilizds a darmbl servige, such
as & mopile phone,termingl or,a smartphong (& (erminal thatis not compagble with.a gpecific sepvice
such as MTC or mrons), the ﬁEI is"connected to'a General MME I ad ition, as will 256 'de&tribed
below, wiheh:thevCustomized MWiEnistselested in response ta: dni Attacm Reguestia normat mebile
station ([f rﬁexan(]ple, from ?Ei}ginal t@at. iin’o. c%lmpatib_le with a _§pecific. ervice such as MTC or
MAWS)' 1é-sefettion ot an MME id P ¢ 4 CENs PeEbREEEH tRthe 'GEndtaINIM E23(1106391
An eNodel3dl is @ Base stationrapparatus inldEi(long kerm Byolytionji 400i4 0 | AmMMME 21 @nd an
MME 22 are mohiliv man introduced in EPC. The Customized MME 22 is a Customized MME to
which th& 'OEF hedds fo B8 thhhéctéd Bt thelEBAGHIMIME 24 18 Wi MMESothef fiiah! Such! €
Customized iIMMEnTheugh net limitedsthenetos they Custemizeg. MME 12 for. example ronay ke 1 ¢
configured, as an MME customized for a machine yunication (mTc) service and for terminals
compatibfes thigrgiitts (MM eticsd) Ferddxaniple, 1! CPidnd Hasdiit Aétworki EBntrdl & reisforced).
Or,the Qustemized MME 22 may be configured as an MBMS-compatible MME. [0041] 10An HSS
(Home ?(L;t()}scgi}laer Server) 31 is a database storing
3037
<BExemplary embodiment 1=

Fig. I illustrates exemplary embodiment | of the present invention. As
exemplary embodiment 1, a configuration with EPC (Evolved Packet
15 Core) will be described. In this configuration, a UE transmits an
Attach Request and the UE is connected to a Customized MME.
10038]
In Fig. 1, a UE | (user equipment) is a terminal that receives 3
service from a Customized MME. For example. the UE | may be the
20 above described MTC device, MBMS-compatible terminal or the like.
In the case wherein the UE | 1s a normal mobile station that utilizes a
normal service, such as a mobile phone terminal or a smartphone (a
terminal that 1s not compatible with a specific service such as MTC or

MBMS), the UE 1 is connected to a General MME., In addition, as will

-2
LA

be described below, when the Customized MME is selected in response
to an Attach Request from a normal mobile station {(for example. from a
terminal that 1s not compatible with a specific service such as MTC or
MBMS), re-selection of an MME 1s performed and UE | is re-connected
to the General MME.
30 [0039]

An e¢NodeB 1 1s a base station apparatus in LTE (Long Term
Evolution).
[0040]

An MME 21 and an MME 22 are mobility management devices



subscriber information. 10042] An S-OW (Serving. Gate Way) 41 and a P-OW (Packet data
network Gate Way) 51 are apparatuses handling théluser plane. 15[0043 | A service net (k 61 is an
external network. {00441 In Fig. 1, the eNo eB corresponds to an apparatus in a radio access

network (RAN)and the MMES, the-S;QW,, e KO arghsqforth 70¢o (beé%{;%%“ §pf€‘f{ Jysegin a

core network (CN). 00451 Next, the above exemplary embodimeént i WI|| based on
several ewhm;fﬂeshmlfﬂéﬁent contrdksthehtes arendesoribedhin tﬁecre(sp@cctmel ekbmplesXExamples 1 to 5

correspcmcM(%the fibov§ Modeg <,1k;[0c5t rqspic?\gg 3{@4@] ong Ie I 3 |s a. %J!Eei?ﬁﬁ I—E %gram

illustrating an operai‘on accordlng to examp corresponds o'the
eNodeBttorréspendsiic eNosER E112 Figa 11 cGenerdl-:MME! \cdrrespontsstorthe Genesal MMEQl in

Fig..1, Customized MM orresponds to the Customized MMF 22 i Serving OW corresponds
to e SOW RTHBON B cormaEpoias fo the POw i IS 1 ald ENS 5AoEPbndbtd thelie's

31in Fig.d@Q44ls compatible therewith (M2M devices) (for example, the
C-Plane handling network control is reinforced). Or, the Customized
MME 22 may be configured as an MBMS-compatible MME.
[0041]
10 An HSS (Home Subscriber Server) 31 is a database storing
subscriber information.
[0042]
An S-GW (Serving GateWay) 41 and a P-GW {Packet data network
GateWay) 51 are apparatuses handling the user plane.

[0043]

.__
LA

A service network 61 is an external network.
[0044]
In Fig. 1, the eNedeB3 corresponds to an apparatus in a radio
access network (RAN) and the MMEs, the S-GW, the P-GW, and so forth
20 correspond to apparatuses in a core network (CN).
[0045]
Next, the above exemplary embodiment | wiil be described based
on several examples. Different control schemes are described in the

respective examples, Examples 1 to 5 correspond to the above Modes |

=2
LA

to 5, respectively.

[0646]

<lLxample i>

Fig. 3 1s a sequence diagram 1liustrating an operation according to
example 1.

30 in Fig. 3.

Ul corresponds to the UE 1 in Fig. 1,

eNodeDB corresponds to eNodeB 1} in Fig. 1,

General MME" corresponds to the General MME 21 in Fig. 1,

Customized MME corresponds to the Customized MME 22 in Fig. 1,



"PCRE" is a Policy and Charging Rules Function.In addition, an FIR (Equipment Identity Register)
stores [MEI (International Mobile Equipment Identity)?and the like and is connected to an MME via an
S13 interface. [0048] 10In Fig 3, for example, " 1 . Attach Request" represents that transmission of an
Attach R@QF??EWOW\W g]eA\LO(iIgB |s.Seqye e4I1T9§d|§ti|ngU|sh the reference character
ofsequence 'erefnce character I fthe C..IE in Fig. I (from the referenceé characters of the components),
this sequenRce nuWber twillslper 1srepresented ikiperenthesdsias "AttachiRequest (1)" in the following
descrrptrplrk'ghe gltﬂrrrerqse} \ z\nce nH]mbe]rs are also represented in the same way.In addition, the
sequence AUMbers in d in the subsequent sequence diagrams will also be represented in
the same Way 7 Fig. 3 is based on Figure 5.3.2.1-1: Attach Procedure in 3GPP TS23.401 20and the
sequence numbel_{sfﬁdm accordance with th r ure. Detarlﬁdétgeac equence ar desgébed in 30 PP
TS23.4015.3.2 after’ the opetition gé ﬁ%ééw hithe dbsctibet With $éferende to'Figs. “"and 3.
[00 4 9 .3 AFillustratediip 1EI@118 Iwhken the RIE: 1transmits anAttach] 75Requastil)s first, e eNedeB I
receives the Attach Request (1). Next, the eNodeB Il relays the Attach Request 2[) to an MME. [005 O
1 At this 'S8JUEARE, %NbﬂléB‘iiYc)aﬁﬁé]t bifdelFditetniie © P niRétbr t AR the Atdch Réduest
(2) to the General MME 21 or to 30the Customized MME 22.Thus, there are cases where the eNodell
Il forwards the Attach Requestthe General MME 21. [0051 ] Identity Request/Response5b). [0052]

It is notel’th4tthe General MME 21 transmits an ME Identity Check Request (5b) to an EIR, and the
EIRyetunes an WE Igentity Chegk Ack (gt fljustrated) 19 the General MME: In addition, in cqgrgjnation
with the HSS 31, the Generai MME 21 performs authentication and acquires a subscriber profile.
Namely, lifvthisitasel @t least, the Generd) MRBI2E performe authentichtiorrarid acquifesla Bubscriber
profile. sequence 1. To distinguish the reference character of this seguence
from reference character [ of the UE in Fig. 1 {(from the reference
characters of the components), this sequence number 1 will be

15 represented in parentheses as "Attach Request (1)" in the following

description. The other sequence numbers are also represented in the
same way. In addition, the sequence numbers in Fig. 4 and in the
subsequent sequence diagrams will also be represented in the same way.

-

Fig. 3 1s based on Figure 5.3.2.1-1: Attach Procedure in 3GPP TS23.401
20 and the sequence numbers are in accordance with this figure. Details
of ecach sequence are described in 3GPP TS23.401 5.3.2. Hereinafter,
the operation sequence will be described with reference to Figs. 1 and 3.
[0049]
As illustrated 1n Fig. 3, when the UE 1 transmits an Attach
25  Regquest (1), first, the eNodeB 11 receives the Attach Request (1).
Next, the eNodeB 11 refays the Attach Request (23 to an MME.
(00507
At this sequence, the e¢NodeB 11 cannot uniguely determine
whether to forward the Attach Reqguest (2) to the General MME 21 or to
30 the Custoemized MME 22,  Thus, there are cascs where the eNodeB 11
forwards the Attach Request (2) to the General MME 21.
{0051}
After receiving the Attach Reguest (2), the General MME 21

acquires terminal information (ME Identity) from the UE 1 wvia an



10[0053] The General MME 21, on acquisition of the terminal information and the subscriber
profile, determines whether to connect the UE 1 to the General MME 21 or to the Customized MME
[0054] 15When the General MME 21 determines that the UE 1 needs to be connected to the General
MME 21, the G.enerﬁl MME 21 continues a normal Attach Procedure. [0055] When the General MME

21 determhses that e 11 ReadSH e 9t ddnnected to the Customized MME 22, the General

MME 21 |teansmits, to the eNodeB 11, an MME selection signal (an MME re-selection command)
(S1AP (S1 application) signal newly introduced in the present exemplary embodiment) in order to
instruct re-selectidn 'St &P MIME jGd56) ¢ © 91 tHid 'sddudiice” the Cdhdrdime 2! Setd dhndehtifier of
the Custornized MMfg 22for example, sGUMMEL (@lobally Unique MIiE: dentity)) in the MiViE
re-selection Command signal. Namely, before creation of a bearer in the core network, the General
MME 21trBAshits? 8Btolthe eNbbeE; 4 e bblddtiohreqlest i WhithYhE necéssaty! hibHiation!
(G1...IMMEfar seigetingy & Rew MMEpssigcluded. The MMES,is eguippediwith & funetionof 1, 5
determiningether the UE is a re-selection target. [0057] 14 ~When the eNodeB Il receives the
MME re-$8lettibhl Cohhfanid sighaf] 4n Hecordaheedwith theritehtifier setlintHis sighal! the eNodeB |

selects the Gustgmized MME 22, angiforyards tg@(ﬁﬁ'&%‘?ﬁ Request(2) 19 e Cystamized MME 22

Since the Customized MME 22 needs an 5 NAS (Non-Access Stratum) parameter of the Attach
Requesty(used intagthpnti¢ation between the CE and the MME), the eNodeB |l re-transmits the Attach
Reqpiest Eme eNodeB 11 needs to be equipped with a function of storing such NAS message. [00581
10Since l[he new MME (= the Customized MME 22) cannot determine the old MME (= the General
MME), the new MME €anmot tdk&idxdr Cantext fram the iold:MME ¢ the GenerakMMEjo Thus, ithe new

MME (= the Customized MME: MME, 22) also needs to perform authentication and acquire the
subscrib%%jrot ilg. fdbzg M“ jmh?ﬁ)"'(i i eLgfﬁIMElfz

@] CTOCAREY recelvmg’ e REAER ﬁ%éﬁésf §iglﬁhlffh]élﬁﬁétotrﬁﬁ
acquiresithe erninahinfarmation viaranoldentity Request/RESpORSE. 22 .
[G054]

15 When the General MME 21 determines that the U | needs to be
connected to the General MME 21, the General MME 21 continues a
normal Attach Procedure.

{0055]
When the General MME 21 determines that the UE I needs to be

20 connected to the Customized MME 22, the General MME 21 transmits,
to the eNodeB 11, an MME seilection signal (an MME re-selection
command) (STAP (S1 application) signal newly introduced in the
present exemplary embodiment), in order to instruct re-selection of an
MME.

25 1003561

in this seguence, the General MME 21§ sets an identifier of the
Customized MME 22 (for exampie, a GUMMET! (Globally Unigue MME
Identity)) in the MME re-selection Command signal. Namely, before
creation of a bearer in the core network, the General MME 21 transmits,

30 to the eNodeB, a re-selection request, in which the necessary
information (GUMMEIL) for selecting a new MME is included. The
MMEs is equipped with a function of determining whether the UE is a
re-selection target.

(0057}



In additionCustomized MME 22 performs authentication and acquires a subscriber profile in
coordination with the LISS 31.Namely, 20the Customized MME 22 performs the same processing as
that performed by the General MME 21 [00601 Alter acquiringhe terminal information and the
subscriber profile, the Customized MME 22 determines whether to connect the UP 25l to the
General MME 210158 8 Bustoftizad MVE foo61] < * {5 1 Ve Siice i Custonii8 MME 22

has beenisalected aftar re-selectionby theieNodeR ii,ithe Gustamized MME 22 confinues a aermal
Attach Procedure without transmitting an MME re-selection 30Command signal.Namely, the following

sequenckb afd peHori&d" - transhissionbiMah Ugdated deation Réqtiest ¢ 8y rbnithe Ciistondized
MME 22to the LISS 35 frapsmisdionsofan Update loegtionAck (1) framthed155,31, to.the
Customized MME 22, transmission of a Create Session Request (12) from the C ustomized MME 22

to the SJOWP41 NraRsissivhsofd Crebte)Sesdivm Revjuest (12} fror! 2stoWeatutsthel P<oW 51,

PCEF initiated 1H:CAN, zessionEstaplishpenyiodification (14) Ryythe P-GW 41.¢\fransmissipp of a
Create Session Response (15) from the P-OW 51 to the S-OW 41, - transmission of First Down
Link Datzefrom thenP1©OWhE1 4d the 5-BW) 2041 . (if nbh hantiovér (HOD)), » ¢erahsrhisdien of a Preate
Sessionxﬁﬁsfpon?g ](]&i (f)r rr(l)ﬁhgl%m to the qy\j/\@l }trans,mi;:sion of an initialContext Setup

Request/Attacﬁ Accept) (17) from the General MME 22 to the-6Nodel3 11, 15- transmission of an RRC

Connectio® R&¢onfiguration (18) from the
10 Since the new MME (= the Customized MME 22} cannot
determine the old MME (= the General MME}, the new MME cannot take
over Context from the old MME (= the General MME)Y. Thus, the new
MME (= the Customized MME: MME 22) also nceds to perform
authentication and acquire the subscriber profile.

[0059]

L7y

After receiving the Attach Request signai, the Customized MME
22 acquires the terminal information via an ldentity Request/Response.
In addition, the Customized MME 22 performs authentication and
acquires a subscriber profile in coordination with the HSS 31.  Namely,
20 the Customized MME 22 performs the same processing as that performed
by the General MME 21.
100607
After acquiring the terminal information and the subscriber

profile, the Customized MME 22 determines whether to connect the UL

[R]
try

I to the General MME 21 or to the Customized MME 22.
00611

In this case, since the Customized MME 22 has been selected
after re-selection by the eNodeB 11, the Customized MME 22 continues
a normal Attach Procedure without transmitting an MME re-selection
30 Command signal. Namely, the following sequences are performed:
- transmission of an Update Location Request (8) from the Customized
MME 22 to the HSS 31,

-y

- transmisston of an Update Location Ack {11) from the HSS 31 to the

Customized MME 22,



eNodeB 11 to the UE transmission of an RRC Connection Reconfiguration Complete (19) from the CE
1 to the eNodeB 11, - transmission of an Initial Context Setup Response (20) from the 20eN o de B
Il to the Customized MME 27, - Direct Transfer (21) from the CE 1 to the eNodeB, transmission of an
Attach Complete (22) from the eNodeB 11 to the Cusfomized MME .- transmission of First Uplink Data
from the CET 10 e S W 41 ark (- O B1 1 Saion T ML) BASer FoHUBS (% from
the Customized MME 22:tcsthe $-QW, 41, transmissionModify Bearer Request (23a) from the S-OW
41 to the PCEF, 30- transmission of a Modify Bearer Response (23b) from the PCEF to the S-OW 41,
transmissibh'bY 'R MOUTK) BdaterRe&honss (24 frdht tHee S W41 s the 'E istorhizéd MME 23 fand
transmigsionvef £irst Downlink data from the P-OW 51 and the S-OW 16 41 to the UE I. [0062] In
addition, the General MME 21 and the Customized MME 22 a equipped with a function of determining
which MME(nE&dd td Hé tofinkBteld t0'the &F | This deieRrhination1s Mhae Basad ot infdrmativh
transmitted fpam the AJE 1. The information may be: T\ISI (International Mobile Subscriber Identity), -
[MEI (International Mobile Equipment Identity:(terminal Identity)), UE network capability, 10MS network
capability! Mabile stafier cidssmiane 2! MobilesstatioR efasemark@,5) from the P-GW 51 to

the S-GW 41,
- transmission of First Down Link Data from the P-GW 51 to the S-GW
1O 41 {if not handover (HO}),
- transmission of a Create Session Response (16) from the S-GW 41 1o
the S-GW 41,
- transmission of an Initial Context Setup Request/Attach Accept) (17)
from the General MME 22 to the eNodeBB 11,
5 - transmission of an RRC Connection Reconfiguration (18) from the
eNodeB 11 to the UE 1,
- transmission of an RRC Connection Reconfiguration Complete (19)
from the UE 1 to the eNodeB 11,
- transmisston of an Initial Context Setup Response {(20) from the
20 eNodeB 11 to the Customized MME 22,

Direct Transfer (21) from the UE 1 to the eNodeB,

transmission of an Attach Complete (22) from the e¢NodeB 11 to the

Customized MME 22,

1

transmission of First Uplink Data from the UE 1 to the S-GW 41 and

25  the P-GW 51,
- transmission ol a Modify Bearer Reguest (23) from the Customized
MME 22 to the S-GW 41,
- transmission of a Modify Bearer Reqguest (23a) from the S-GW 41 to
the PCEF,

30 - transmission of a2 Modify Bearer Response (23b) from the PCEF to the

S-GW 41,
- transmission of a Modify Bearer Response (24} from the S-GW 41 to
the Customized MME 22, and

- transmission of First Downlink data from the P-GW 51 and the S-GW



Device properties, a new parameter of an Attach Request signal which will be added in 15the
future, or - an identifier of a part of these parameterls(’(for example, a Pl 4N (Public land Mobile
Network)-id included in the EMSI). Alternatively, the above determination may be made based on
informatiion transgaitted from the FISS 31.The information may be: 20- Feature-List, - APN (Access
Point Name), - a new parameter of an Update Location Answer/Insert Subscriber Data Request signal
which wiiPB& ddded in the future, or - all identifier of a part of these parameters. 75Any one of or a
combination of theseqtemsef informatian mayNeaused forthe ahove determination: (99631 4. In
addition, in the present example, even when an Attach Request signal is forwarded from the DE 1 that
needs t¢ BE BohAEctad {0 the 30SEHERN MME ST t6 tHe CustomizZedr MME Dbl the Cudtonized MME
22 gan regyest the £NpdeR 11 tq select the Gaparal MIME, 213, like mpanner. for example, Jthe |JE L is
a normal mobile station (for example, a normal mobile station that s not compatible with a special
service $0¢h B3 MTCot MBMS) dirrdlifithe U Eeisitrsticonnlibtad td then i Gustomizell MME 72, the
General MYFs,! I3 selSslad ana savie Is pravded fiomthe Ganeral MME 21. [0064] As described
above, in the present exemplary embodiment an MME instructs the éNodeB to perform re-selection of
an MME.Ihvesponkettor thet instrattidm théce NgdeBorms rd-delection dfiam iviviE lahd ¢tme Attagh
Proceduwred%cgr__ltgnue .Inc_:tngi}s,a:j%/E meyDE can

CIWOTIK

10 - MS network capability,

H

Mobile station classmark 2,

Mobile station classmark 3,

Device properties,

- a new parameter of an Attach Reqguest signal which will be added in

13 the future, or
- an identifier of a part of these parameters (for example, a PLMN
{Public Tand Mobile Network)-1d included in the IMSI).
Alternatively, the above determination may be made based on
information transmitted from the HSS 31.  The information may be:
20 - Feature-List,
- APN (Access Point Name).
- anew parameter of an Update Location Answer/Insert Subscriber Data
Request signal which will be added in the future, or
- an identifier of a part of these parameters.
25  Any one of or a combination of these items of information may be used

for the above determination.
60637

Inaddition, in the present example, even when an Attach Reqguest
stgnal 1s forwarded from the UE 1 that needs to be connected to the

30 General MME 21 to the Customized MME 22, the Customized MME 22

o
4

can request the eNodeB 11 o select the General MME 21 in a h
manner. For example, if the UE 1 1s a normal mobiie station (for
example, a normal mobile station that is not compatible with a special

service such as MTC or MBMS) and if the UE 1 1s first connected to the



be attached to an appropriate MME. [0065] I()<Example 2> As example 2, another example with EPC
(Evolved Packet Core) will be described.In this example, the UE transmits an Attach Request and the
UE is connected to the Customized MME.In example 2, the same system configuration as that in
exampleclwilldg used. 15[A066] 2, hkig;4 is.asequence diagramdliustrating an eperation.accerding
to example 2. Fig. 4 is based on Figure 5.3.2.1-1 Attach Procedure in 3GPP 1S523.401 and the
sequend¥ Aurbers Sk ARofdancd Wit thidfigure. Details of each sequence are described in
3GPP TEZ3ADL 20Hereinafter, the operation will be described with reference to Figs. and 4. [00671
When the DE 1 transmits an Attach Request (1), the eNodeB 11 receives the Attach Request (1)Next,
the eNodeB 11 réfayd tH6 Attachts BA MVEAL this segtiente, theeNDBHeB (| }quély detethine Whether
to fgrward the Afiach Reaues (248 Ing.Bneraf MME 24 of do {becCusimiged MMFdgThus, fhere
tre cases where the eNodeB | larcls the Attach Request (2) to the General MME 21. 30100681 'Giving
the Attaéh Retjuethd Geletall MM B121 doguirdstermimaf sformatidi(MEidentviadidentity ol an
profile.Ngmely, in this,casg.jeagt, the Gengral MME 21, periormps authepfication and acapires a
subscriber profﬂe. -

be attached to an appropriate MME.

[0065]

10 «<Example 2>
As exampie 2, another example with EPC (Evolved Packet Core) will be
described.  In this example, the UE transmits an Attach Reguest and
the UL 1s connected to the Customized MME. In example 2, the same

system configuration as that in example | will be used.

15 [0066]
Fig. 4 is a sequence diagram iifustrating an operation according
to example 2. Fig. 4 1s based on Figure 5.3.2.1-1: Attach Procedure mn

3GPP TS23.401 and the sequence numbers are in accordance with this
figure. Details of cach sequence are described in 3GPP TS23.401 5.3.2.

20 Hereinafter, the operation will be described with reference to Figs. |

and 4.
[0067]
When the UE 1 transmits an Attach Request (1), the ¢NodeB 11
receives the Attach Request (1), Next, the eNodeB 11 relays the
25 Attach Request (2) to an MME. At this sequence, the eNodeB 11

cannot uniquety determine whether to forward the Attach Reguest {2) to
the General MME 21 or to the Customized MME 22. Thus, there are
cases where the eNodeB 11 forwards the Attach Request (2) to the
General MME 21.
30 [0068]

After receiving the Attach Request (2}, the General MME 2!
acquires terminal information (ME Identity) via an Identity
Request/Response (5b).  In addition, in coordination with the HSS 31,

the General MME 21 performs authentication and acquires a subscriber



[0069] After acquiring the terminal information and the subscriber profile, the General MME 21
determines whether to connect the UE 1 to the General MME 21 or to the Customized MME 22.If the
General MME 21 determines that the UE 1 needs to be connected to the General MME 21, the
General MME 21 continues a normal Attach procedure. [0070] 10If the General MME 21 determines
that the U 1' heeds t6'BConnettéd to the Customizéd MIME 22 48 fidtrutt thainge of &hIMMES the
General,MMf 21itransmits:an MME charge ragsest signal¥dViE.Change Request) (a (YIP (GPRS
Tunnelin% Protocol) signal newly introduced in the present example) to the Customized MME 22.

15[0071@ 069 this sequence, the General MME 21 sets context information generated by

authentication ofthg.termingl, and, acauiisition. ohihg subserberprefigin theiMME chapge request
signal (MME Change Request). ZOIOOZZ] The Customized MME 22, upon reception of the MME
chahge Pequest sighal (MVIE GhaHdd Rehlebt), tioldenthe edntékiinfonmation set inftheWME ehange
request gignaland iranspags an MME Change Responsg, sianal ﬁﬁ‘]@ﬁp signal pewly Inroduced)in the
present example) 75to the General MME 21. [0073] Subsequently, the Customized MME 77
transmity’an LWpthtd ¢ ooation Regbest (Bxtd the MTISS:3k tomdtifycthe HSS 88 dfochhrgéiefitheaMME.

30[0074 , Ig prdgr to notif%rthfe MSp34 of the changed MMF, the, Customized MME 22 transmits
ME 2T, Ge : ME 2 r. ac o

an Update Locatioh ‘gleequé(é?. he subsequent%\otpaclhnBroscéidtl}r% |‘§]6er o}}n‘le" lb% 16 Customized MMF
77. [0078) UTre] Customized MME 22, in the case wherein CCM"context information received from the

General MME 21 js yalid,.can omijt performing r -autheniica’gion.([t‘())076% _Sybsequently, th
ngtomized M I':Lz%gorgfiﬁﬂ]éé i‘l‘(epﬁti\é?g? Igr%c §4d BHY the &RdueB Irgcl‘ivis%hﬁﬁifiaf&o text
Setup RegueastiAttach Aacept) (1 ¢) frenvthe Gustamized MME22, 40 OFH alhednitial Gormext Setup
Request/Attach Accept (17) is a710 response to the Attach Request (2) received by the General MME
21. The dNodéBt hteds'td hictude d finictioh’of RcdiVing a Heshbhse Front ahothér MivE diferent
from thecGeneral MMIE 215[9078] GTP (GPRS Tunneling Protocol) signal newly
introduced in the present example) to the Customized MME 22,
i5 [6071
in this sequence, the General MME 21 sets context information
generated by authentication of the terminal and acquisition of the
subscriber profile in the MME change request signal (MME Change
Reguest).
20 [0072]
The Customized MME 22, upon reception of the MME change
request signal (MME Change Request), holds the context information
set 1n the MME change request signal and transmits an MME Change

Response signal {(a GTP signal newly introduced in the present example)

]
LI

to the General MME 21.
[0073]

Subsequently, the Customized MME 22 transmits an Update
Location Request (8) to the HSS 31 to notify the HSS 31 of change of
the MME.

30 [0074)
In order to notify the HSS 31 of the changed MME, the

Customized MME 22 transmits an Update Location Request. The

[

subscquent Attach Procedure 1s performed by the Customized MME 2

(0075



Subsequently, the Customized MME 22 continues a normal Attach 15Procedure. [0079] The
General MME 21 and the Customized MME 27 are gguipped with a function of determining which
MME needs to be connected to the UE 1, as is the case with example 1. 2010080] In addition, in
the present ex mp e even when an Attach Request signal is forwarded from the UE 1 that needs to be
connected to the/ BEnEr4FMMIE 24 %o thé'Eustomizd MVES 82 Sthe TUstomizéd MMIE 25 CanTéduest
the General MM E24 for.change:af an MIVE in-a kike.moanmneniia Eorexample. i the ¢ase whetein the
ti E. | is a normal 'while station (for example, a normal mobile station that is not compatible with a
special $EVice Suthés mTé [GrmBMs)! When the UE 1 is once connected to the Customized MME
22, the (Fg@t@mzed MME2 transmits an MME change request signal (MME Change Request) to the
General 30MME 21.In this way, the General MME 21 is selected and a service is provided froiM M I-I 2
| [ 0081 20 to thetipnserastion, lthe Clistofmizeton: Ezaccepisitfe changevanidrcontinuds theé Ateach

Proceduge. In this way, ihe UtEr;_Sa”el?k?oW%ﬁhe? foan 99%%%”35%'\"'\":?" ?Pigw%f shxampled ¢

example 3, another example with EPC e described.In this example, the UE transmits an Attach
Requestiandithe WE isxoonnkctedito)thie Cudtomizead MIME s i exarmpleNd MHe 8a&me system
configurfg'%n] a}j that in example 1 will be used 10[00831 us, 5nd 6 are sequence diagrams illustrating
an operation according to example 3.Figs. 5 and 6 are based on Figure 5.3.2.1-1: Attach Procedure in
3GPP 1823.4017%and thie:sequentenumbersSareuin actordance’ withathrseAigurgst Details ofieach
serjience are descrbed I SQPI7 TSRRARKED HHeIRInaer, Ihg gPErto il bocRpR e i

The eNodeB3 1] needs toinciude a function of receiving a Response from
another MME different from the General MME 21,
[0078]
Subscequently, the Customized MME 22 continues a normal Attach
15  Procedure.
[0079]
The General MME 21 and the Customized MME 22 are equipped
with a function of determining which MME needs to be connected to the
UE 1, as is the case with example |.
200 [0080]
In addition, in the present example, even when an Attach Request
stgnal 1s forwarded from the UE 1 that needs to be connected to the
General MME 21 to the Customized MME 22, the Customized MME 22

can request the General MME 21 for change of an MME 1n a like manner.

tJ
LA

For example, in the case wherein the UE | is a normal mobile station
{(for example, a normal mobile station that 1s not compatible with a
special service such as MTC or MBMS), when the UE | is once
connected to the Customized MME 22, the Cusiomized MME2 transmits
an MME change request signal (MME Change Request) to the General
30 MME 21, In this way, the General MME 21 is selected and a service is
provided from the General MME 21,
[0081]

As described above, in the present example, the General MME

instructs the Customized MME about change of an MME. In response



When the UE 1 transmits an Attach Request (1), first, the eNodeB Il receives the Attach Request
(1).Next, the eNodeB Il forwards the 20 Attach Request (2) to an MME. However, the eNodeB 11
cannot uniquely determine whether to forward the Attach Request (2) to the General MME 21 or to the
Customized MME 22. Thus, there are cases where the eNodeB 11 forwards the Attach Request (2) to
the GenEtal MIME ' 81! D5400851 Aftér récB21ARthehRelU¥EE (2fec&BEF 1 MIME change “and

acquirestgrminalinformatiqn(MEldentity)viaanidentity ; JRequest/Respense. (eh)in-addition, dn ¢,
coordination with the HSS 31, the General MME 21 performs authentication and acquires a subscriber
30profilé. M EU8E1 T atige ahEral MME 21, on acquisition of the terminal information and the

subscribeypgofile, determines whether to connect the UE 1 to the General MME 21 or to th.
Customized MME 22. If the UE | is to he connected to the General MME 2lhe General MME 21
continuestaxdormak Attach Procedure. [00871 lithe HE | needs to be connected to the

Customized @% ﬁﬁ%eth? SGeneral, MME ;I%lpt angmyts qnm%&g ﬁeﬁ?gt TESPRgLLQ the HE , jostead

of continuing tach Procedure. Namely, the General transmits an Initial Context é%tup
Request/Attach IRejeot: (17} torthe eNodeB{0088} ¢ h R ¢his sequehcé ctHe IGenerabMME 24 sets a
paramelﬁr;joblip_sElr‘uctl.n?% [F-‘qq&cih (a new parameter, |_nterduced in the present e ample?}and a GHT1

(Globallybnlqué B%b“orary dentity (IIorér‘fti\ir’iae'rS')f}parametqe?iF’igllﬁcﬁn“{:jyag SUMMEI (tﬁbﬂél;}ﬁhiaﬁe

MME idehtifierj (a2 new patameter intredused in the present example) in the Attach Reject ISsignal, so
th{féthe e?{%jg Il can select the Customized MME 22 when performing re-Attach.The GUTI
par

mel[e( formed by a GLIMME1 and an M-TMSI (Temporary Mobile Station Identity).An MM El is

formed by an MEG,(Mobile, Geuntry, Code) qan MNC (Vebile Network Gode)nandhan MMEation
Identifier.While these parameters are parameters ] N
according to example 3.0 Figs. 5 and 6 are based on Figure 5.3.2.1-1
Attach Procedure in 3GPP TS23.401 and the sequence numbers are in
accordance with these figures. Details of cach sequence are described
) in 3GPP TS25.401 5.3.2. Hereinafter, the operation will be described
with reference to Figs. 1, 5, and 6.
[0084]
When the UE I transmits an Attach Request (1), first, the eNodeB
I'l receives the Attach Request (1), Next, the ¢eNodeB 11 forwards the
20 Attach Regquest (2) to an MME. However, the eNodeB 11 c¢annot
untquely determine whether to forward the Attach Request (2) to the
General MME 21 or to the Customized MME 22, Thus, there are cases
where the eNodeB 11 forwards the Attach Request (2) to the General
MME 21,
25 j0083]
After receiving the Attach Request (2), the General MME 21
acguires terminal information (ME Identity) via an Idenfity
Request/Response (5by.  In addition, in coordination with the HSS 31,

the General MME 21 performs authentication and acquires a subscriber

el
.
s

profile.
0086

The General MME 21, on acquisition of the terminal information
and the subscriber profile. determines whether to connect the UE 1 1o

the General MME 21 or to the Customized MME 272, If the UE 1 15 10



20that are newly introduced in the present example, since the eNodeB 11 is transparent, the eNodeB
Il is not affected. [0089.1 The HE 1, upon reception of the Attach Reject signal from the eNodeB
11, as illustrated in Fig. 6, transmits, to the eNodeB 11, the Attach Request (1) in which the GUTI is
set (Attach by the GU171), in accardance wijth the parameter for instructing re-Attach set in the
Attach-Rejett 51l '4id the' &ETrid eRbdB M1 dedidds an‘apprigiatd MME fomthé GURMEI
included,ipthe:Gand 4 - 1 TPrwards the Attach Request (2) to the Customized MME 22. 30[0090] The
UE 1 is equippeda function ofreeeiving a GUT] in an Attach Reject signal and using the GUT] specified
in the At&Q@rgFééject when transmitting a re-Attach (Attach Request (1) in Fig. 6).The re-selection
target. 10091] ; Sybseguenily.the Gusiemized MME22 £ontingesanarmabAtachProsedyre.
While the (fl/Tl is set in the Attach Request, the Customized MME 22 does not hold context
information nf0092] Yidd:upbhreceptionof thewitadh Reguestsighal, the Gustemized MME 2Eachuires
terminal;ipformatign vig an jdenfity ReausstRespense ()in addtion, the Cpistomized MYIR,23 ¢
performs 10authentication and acquires a subscriber profile in coordination with the S'S 31 . [009 In
addition;the GeneralME21 land thé Customized MME R2 ares st/ quipgedwith & fundtionofth e
determiréigg)\ggiﬁh MME needs to be 15connected to the UT I, as is the case with example 1.

[0088]

10 In this sequence, the General MME 21 sets a parameter for
instructing re-Attach {a new parameter introduced in the present
example) and a GUTI (Globally Unique Temporary Identity (Identifier))
parameter including a GUMME] (Globally Unique MME identifier) (a
new parameter introduced in the present examplej in the Attach Reject

15  signal, so that the ¢eNodeB 11 can select the Customized MME 22 when
performing re-Attach. The GUTI! parameter is formed by a GUMME]
and an M-TMSI (Temporary Mobile Station Identity}y., An MMEIL 1s
formed by an MCC (Mobile Country Code), an MNC (Mobile Network
Code), and an MME Identifier.  While these parameters are parameters

20 that are newly introduced in the present example, since the eNodeB i1
1s transparent, the eNodeB 11 1s not affected.

(0089
The UE 1, upon reception of the Attach Reject signal from the

eNodeB 11, as tllustrated in Fig. 6, transmits, to the eNodeB 11, the

N
Th

Attach Request (1) 1n which the GUTI is set (Attach by the GUTI), in
accordance with the parameter for instructing re-Attach set in the
Attach-Reject signal and the GUTI parameter. The eNodeB 11 decides
an appropriate MME from the GUMMEI included in the GUTI and
forwards the Attach Regquest (2) to the Customized MME 22
30 [0090]

The UE 1 1s equipped with a function ofreceiving a GUTI in an
Attach Reject signal and using the GUTI specified in the Attach Reject
when transmitting a re-Attach (Attach Request (1) in Fig. 6). The

MMEs are equipped with a function of determining whether this UFE is a



10094] In addition, in the present example, even when an Attach Request signal is forwarded from
the VIE | that needs to be connected to the GenerabMME 21 to the Customized MME 22, the
Customized MME 22 20 can urge the UE | to re-select an MME in the same manner. Namely, in the
case wherein the VII. | is a normal mobile station (for example, a normal mobile station that is not
compatible with'a speRidrdérvice such as MTC: or MBMS), when the LIE | is once connected to the
Customizgg MME 22, the Customized MMII 22 transmits an Attach Reject signal to the LIE | and urges
the LIE; 1 to re select the General MME 21 his 1JE | transmitsre-Attach Request signal, the
General is selectedtaifdial sevite 1 prévided fromctHeNSeraPVMMIE 21, 100951 AaHekclibetcdbove,
in the present example, th, General MME; 30yipstructsdthe LIE toperfory re-selsetign ot an MME. In
response to the instruction, the VI: specifies the Customized MME and an Attach Procedure s
confinued Untthis wayl [Xidn Be attached 1o ar dppropriate IMME: [0096]0 RExample 4> As example
4, anoth?f)gx)a_;nple with EPC will be described.In this example, the UE transmits an Attach Request
and the UE is c!)nnected to the Customized MMEIn example 4, the same system configuration as that
in example 1 willldeuwssed #Figh 17 isra sequéence digigram dlustratimgian Gperation aceogding to ekample
4Fig. 7 i§..‘t3,e%sf%c§nolr,} EiguRﬁ %%2 14 @;_tgch _F{rpc?gure.ina316PP }823.491 and the sequence rtlutmbers
are in accordance with the |gl]re“.If)etéu‘ls’c%ifl each s“eﬁ’ﬂ]éﬁce aré déscribed in 36PP 152 .%ff‘ Y
5.3.2.Herainpftey| tive:operation(will. be tesetibediwith néference to:kigs: d AV E[ADD 7d.e r o rifm @rder
to fransmit an Attach Requestél) to an MME, the UF 1 first, establishes RRC Connection with the
eNaHeB 1 TH RS t EtaBIRA FIE Chfinedtion st the UE | trensmitt AP REE Cohibkion Hequest
signal torthe eNogeB|[00981 In this seauence, the VIP. | sets a parameter indicating that the UE |
needs to be connected to the Customized MME 22 (a User Identity, a new Value or a new parameter
of establiéHhent Cause (avalue or a

In addition, the General MME 21 and the Customized MME 22 are
equipped with a function of determining which MME needs to be
i connected to the UE 1, as is the case with example 1.
(00941
in addition, in the present example, even when an Attach Request
signal 1s forwarded from the UE | that needs to be connected to the

General MME 21 to the Customized MME 22, the Customized MME 22

b2

can urge the UE 1 to re-sefect an MME in the same manner. Namely, in
the case whnerein the UE 1 is a normal mobile station (for example, a
normal mobiie station that is not compatible with a special service such
as MTC or MBMS). when the UE 1 1s once connected to the Customized

MME 22, the Customized MME 22 transmits an Attach Reject signal to

]
Lh

the UE 1 and urges the UE 1 to re-select the General MME 21, In this
way. since the UE | transmits a re-Attach Request signal, the General
MME 21 is selected and a service 1s provided from the General MME 21.
[0095]

As described above, in the present example, the General MME

()
—
-

instructs the UE to perform re-selection of an MME. In response to the
mmstruction, the UE specifies the Customized MME and an Attach
Procedure 18 continued. In this way, the UE can be attached to an
appropriate MME,

[0096]



20 parameter newly introduced in the present example), or an identifier of a part of such parameters
(a P MN-id included in the IMSI, for example)). [0099] A new parameter of the RRC Connection

Reque t (a new value or 25 a new parameter of establishment Cause) is implemented, so that the UF
1 can natify. the eNodel3 that the LiE 1 can be connected to the Customized MN4E by using the ZRC
Connection Request. [glOOj The eNodeB I, upon reception of the Ri C: Connection Request 30 signal,
stores inldihiatibhl indicatiibPthas the 1 HBES obetohhdctatitd the clistormizedMME 22t and

continges fhe isubseguent RRG Gonnegtion Precedure, (01011 Attach Regyest () the. eNedell Il
receives the Attach Request (1).In this sequence, the eNodeB li, from the information stored upon

recepfiBi df tHe RRCConMetion Réguest ) fbtwhrdd SnsAtiaehsREGUBSI(2) {0 ghe Elistontized MME
22. 103,921 i, é\ﬁs&r@@swg thefttach Request (2);the Gustomized.coniinyes a pormal Aftach
Procedure. 10103 In addition,the UE | is equipped with a‘function of instructing 10the eNodeB Il about
whichidhesof the GeneraloMME 2k and the» Clistamized: MNHIF. [22 heeds tg be’ connketeddodhne

USincg the UEJ cannat store information about all the, MMEs.in the core network, information,
indicatirlf(j an I\/I“]\/’II%’fS/b& a'service ty%;er or the like fs}puggedl}ﬂgr t]h"ehlhs'tructidlnnL vell t6 the eNodeB 11,

instead:ofndre identifieriby 4Swhichia uniquet MMEccdn herselected. 0104 | ¢ almaddition;, :the eNoduB
111s equinped with afunctiqn detarmining yhich MME ngeds 10 2¢,comngcied 1o the VR . [9#051
10  be described with reference to Figs. | and 7.

[06097]

In order to transmit an Attach Reqguest (1) to an MME, the UE 1
first, establishes RRC Connection with the eNodeB 11. In order to
establish RRC Connection, first, the UE | transmits an RRC Connection

t5  Reguest signal to the eNodeB 11,
00981

In this scavence, the UE | sets a parameter indicating that the UE
I needs to be connected to the Customized MME 22 (a User Identity, a
new Value or a new parameter of establishment Cause (a value or a

20 paramecter newly introduced in the present example), or an identifier of
a part of such parameters (a PLMN-id included in the ITMSI, for
example}).

[0099]

A new parameter of the RRC Connection Reguest {a new value or

2
LAY

anew parameter of establishment Cause) is implemented, so that the UE
i can notify the eNodeB that the UE 1 can be connected to the
Customized MME by using the RRC Connection Request.
[0100]

The eNodeB 11, upon reception of the RRC Connection Reqguest
30 signal, stores information indicating that the UE 1 needs to be
connected to the Customized MME 22 and continues the subseguent RRC
Connection Procedure.
[0101]

After establishing RRC Connection, when the UE | transmits an



20As described above, one of or a combination of a User Identity, a new Value or a new parameter of
Establishment Cause, and an identifier of a part of sych parameters in the RRC Connection Request
message is used for selection of an MMM by the eNodeB 11. [0106] As described bove, in the
present example. the UE instructs the eNodeB to select an MME.In response to the instruction, the
eNodeB $pétifiesikel Customized MMENanticah AltacheRiocedubeis\dontinudd dnithis way; thel bIE

can be affached tq an appropriate MME, [Q107] <Exgmple Ag example. &, gnather.gexarple with EPC
will he described.In this example, the LIE and the Customized MME are connected when Tracking
Area Updatesistperformiedi e exaiple & othe same isystem corfigdiation as that drs examptet Lawill be

used. 15,101081 Figs. 8 and 9 are sequence diagrams illustrating an operation according to example
S.Fig. s?é' : géa]tOr(lgljlgme'g.é.g-i%(f%él"é“aﬁse %?gguj‘ré in 3GPP TS23.401 (see 3613P TS23.40I
5.3.5).Fig®iis based on Figure 5.3.3.1-1: Tracking Area Update procedure with Serving GW change
(see 3GPP 1523,401 5.3.3).The operation will be described with reference to Figs.8 and 9 (and a part
0. 3) [0100]" |7 S e ot G o SEAE oot e o PEIG 23 Mt
eNodeB ddregeimes the Attach Request. ThexeNadeB 11 relays the Attach Request to an MME (see 2
in HI 101 _The eNodel3 Il cannot uniquely determine whether to forward the Attach Request to the
General MNIB21 or to the Customized MME 22. 15Thus, there are cases where the eNodeB Il

forwards the Attagh Re@iestn, the UE 1 is equipped with a function of instructing

10 the eNodeB 11! about which onc of the General MME 21 and the
Customized MME 22 needs to be connected to the UE I, Since the UE
I cannot store information about all the MMEs in the core network,
information indicating an MME type, a service type, or the like is used
for the instruction given to the eNodeB 11, instead of an identifier by

15 which a unique MME can be selected.

[0104]

In addition, the eNodeB 11 is equipped with a function of
determining which MME needs to be connected to the UE 1.
[0103]

20 As described above, one of or a combination of a User Identity, a
new Value or a new parameter of Establishment Cause, and an identifier
of a part of such parameters in the RRC Connection Request message is
used for sclection of an MMM by the eNodeB 11.

[0106)

]
A

As described above, in the present example, the UE instructs the
eNodeB to select an MME.  In response to the instruction, the ¢NodeB
specifies the Customized MME and an Attach Procedure is continued.
In this way, the UE can be attached to an appropriate MME,

0107}

30 <Example 3>

As example 5. another example with EPC will be described. In this
example, the UE and the Customized MME are connected when Tracking
Area Update 1s performed. In example 5, the same system

configuration as that in example 1 will be used.



to the General MME 21. [0111] After receivingr}the Attach Request, the General MME 21 acquires
terminal information (ME Identity) via an Identity Request/Response 20 (see 4, 5b in Fig. 3). In
addition, the General MME 21 performs authentication and acquires a subscriber profile in
coordinationwith the 11 S S 3 t. [01 12] The General MME 21, on acquisition of the terminal
information and the subscriber profile, determines whether to connect the UE | to the General MME 21
or to the Custonhiz8d - MME2 22, SubsEguently, bt hall AtaEh PRocddtRd 18 Carkiné&dIPtheralE a1s to be
connectgd tg the.Gensral MME g1 sprocessingcompletesat this point. (41335301 the YE. L.ngeds to
be connected to the Customized MME 22, the General MME 21 performs S| Release to cause the UE
1 to performcTraeking ArealUpbate YTA Updaté), ws ilusti&ted nlRigt 8.1 THe Géneral MIME 21 15
tra’?f?m'tﬁaﬁnﬁ' L{)% CW& 5§Belqa§ep (?mlmanfjr(ad'g iEq Jf@e %‘PQE B l] oFa 93‘1% oce r:l_ E?LGEQFT'WJ MME
21 gives an instruction about an MME that the eNodeBneeds to select when establishing Sl
Connection witheah MMiERext times by usiig anNNEHidéndifigr {for eximple pa: GUMMEBiini the 5 S
UE Context Releagse Command (4). A parameter, for example, the GUMMEI specifying the next MME
to be seifeatcf"téé 1kl?ytt e“e%?)dlekBt ‘Wrr%e%n(’élpﬁ)e?gg@é 'fo]]; ‘aétivéﬁc?ne%f L‘bngd Ballal réin%}% is efformed, is a
new parginieiér, Even after SI Release is completed, while the eNodeB Il is holding session
information for w? UE I, th qi\l deB Il continues to 19hﬁloh|tbe MME identifier as.information for
selection of the néktiMME.q[b 15]' T2 WRAF S Refe e Belhg Pafforrhea’ nestt” the LE radiits a
TAT.) Reguesti@dasiillustrated in Fig: Re Firstathe eNageBs11 regeives thedAY Reguasty(2)drem the
LIE I and forwards the TAU 15 Reguest (3) to an MME, The eNodeB I, as in a state of Si Release
being compietda Roetdrms F8-ddledfidhiofan MME arld éstablishes SI Connection eNodeB 11 selects
the Custemiged MME, in accordance with the GUMMEL1 indicated by the old MME (- the General
MME) at the time of SI Release. The eNodeB 11 is equipped with 20function of holding the next
GUMMEI per VIENo£16] 4 ¢ BwHef s@eetingdd MME, t66SNbdeB W ssidres the CustoatidethMIME 22
in accordange withthe MME Jdentifier of the GUNMESD indicated in the-SLHIE Gontex Ralgase
Command signal received from 25the General MME 21.Since the GUTI (GUMMED on NAS indicates

theS  Thus, there are cases where the eNodeB 11 forwards the Attach Request
to the General MML 21.
[O111]

After receiving the Attach Request, the General MME 21 acquires
terminal information (ME lIdentity}) via an Identity Request/Response
20 (see 4, 5b in Fig. 3). In addition, the General MMLE 21 performs
authentication and acquires a subscriber profile in coordination with
the HSS 531.
[G112]

The General MME 21, on acguisition of the terminal informatioen

25 and the subscriber profile, determines whether to connect the UL 1 to
the General MME 21 or to the Customized MME 22.  Subsequently, a
normal Attach Procedure is continued. If the UE | is to be connected
to the General MME 21, processing compietes at this point.

013
30 [fthe UE 1 needs to be connected to the Customized MME 22, the

General MME 21 performs Si Release to cause the UE 1 to perform
Tracking Area Update (TA Update), as illustrated in Fig. &  The
General MME 21 transmifs an ST UE Context Release Command (4) to

fthe eNodeB 1.



old MME (= General MME), n contexts can be acquired. [01171 After receiving the TAU Request
(3)Customized MME continues a normal TA Updaté®rocedure.The Customized MME 22 30transmits
a Context Request (4) to the General MME 21 and receives a Context Response (5) 101181 for
changing{mq %-0to the GWhen the Custoniized MME 22 selects a new S-OW 41 (new Serving OW),
the Customize& MME 22 transmits a Create Session Request (8) to the new S-OW 41. 101 19]
The new S-OW 41 (néw ServingyOW), Fesponsive 1o thissCreate SessionRegqudst Y8F; trargniits:a
Modify Beare, ﬁs&ueg 9) to the P-OW 51. After receiying a nse to the Maodify Bearer,Reguest
(9) from theOFSE-‘O ]tfﬁéi(?}elv(\} §§ gt‘bﬁf’sﬂa "Cstratedal eﬁéés]s;lﬁn gFe{iFstrc;griiisne{'{'1t1 1‘3 to \t‘h‘éy] buas?om%?g MME
22. 10[0§20] ThenGustomizedice2 2 travidvhits:@r Wpdate Lideatien (k2 )t the 'ASSvBU f0121) The:
General MME 21, upon reception of a Cancel Locatign (13), 15from the FESS 31, deletes MM contexts
anc:g trané\ﬂnitg gn bﬂpaé e}‘ll_oqc:fja |6‘ﬁi§\%k§f4}] 5 ?ﬁeﬁ Lﬁgé‘?)lﬁlepl—‘i'éénéitt‘réhs its ‘a‘)ﬁ‘UBBif’e L'dation
Ack (1730 reésponise pa the Wpdatehlcoeation M R) 10 the Customized MME 1. [Q W22] 28ThenGeneral
MME 21 transmits a Delete Session Request 18) to the old S-OW 41 (old Serving OW), and the old
S-OW 42 [oldi ‘&R 'GW trinshiits % relspdiise (18) 16 e Beletd'sEsdion Réduesr (18)4athe
Genera'ﬁ\dMﬁ}?elt-e]{leﬁven after S1 Release 1s completed, while the eNodeB 11 is
holding sesston information for the UE 1, the eNodeB 11 continues to
10 hold the MME identifier as information for selection of the next MME,
[0115]

After ST Relecase being performed., next, the UE | transmits a

~

TAU Request (23, as iliustrated in Fig. 9. First, the eNodeB 11

{7

receives the TAU Request (2) from the Uk 1 and forwards the TAU
|3 Request (3) to an MME. The eNodeB 11, as in a state of S1 Release
being completed, performs re-selection of an MME and establishes S1
Connection. The eNodeB !1 selects the Customized MME, in
accordance with the GUMMEI indicated by the old MME (= the General
MME) at the time of S} Release. The ¢NodeB 11 is equipped with a
20 function of holding the next GUMMEL per UE.
10116]
When selecting an MME., the eNodeB 11 selects the Customized
MME 22 in accordance with the MME Identifier of the GUMMEI

indicated 1n the S1 UE Context Relecase Command signal received from

[
]

the General MME 21, Since the GUTI (GUMMEL) on NAS indicates the

old MMLE (= General MME), m contexts can be acquired.

[0117]
After receiving the TAU Request (3}, the Customized MME 22
continues a normal TA Update Procedure.  The Customized MMLE 22

30 transmits a Context Request (4) to the General MME 21 and receives a
Context Response (3).
[G118]
The Customized MME 22, in the case wherein the S-GW is

relocated, transmits a Context Acknowledge (7) including an instruction



The Customized MME 22 transmitsTAU Accept (20) tto the UE [0124] If a GUT! is included in the TAU
Accept (20), the UE 1 returns a TAU Complete (21)46 the Customized MME 22The UE 1 uses this
30TAU Complete (21) as an acknowledge response to the received signal TAU Accept (20) [0125] UE
|.This function is the same as that n example I. [0126] In the present example, in the same
manner a8 deskAbed hBovk cwhehithe éNodeB f1creeeiles*aMA Updété Request frorthe U Fthat 5

needs to\hg gonnected to the Geperal MMiRg1 (for example (from, a nrfpg! mebile statign,(a nosmal

mobile station that is not compatible with a special service such as MTC or MBMS), by selecting the
General MME; thé WE: 1 isrcdnnectecktotthe Genaral MIMEI2E and a service isegprovidedWrofn the
General MVERAL. 10[0127] In the present example, the TA Update Procedure has been perfo ied
based orlu the sequence in Fig. 9However, a feature in the present example is that the eNodeB Il
selects an MMETHus, tkev S - pr@seftl exampleScanvalse e Yealized: by, fer examyple; othérRrocedures
15for re-ggtablishiqg S| Conn%;:tion, such as a(m\é e Request. [0 28é descri edE.glJ(gw,

o ~ 0 < - v s =% o h i A B =1
according 16 the 'preseht Le?éar%p?é,tt’f'flen Eheral ihstructs'the eNodeB 1o fngepféﬁhwtréeseléction of

an MME:s In.respanse toctheiinstruction; {he eNodeB $pecifiesithe Gustomizad: 7AMME (whegrselecting
the next MME, and the Proquurg is on;iggeq. In this way, the UE can.be cgnnected to an ’
appropriaté MVIE, 101251 <Eeliry SmbodifiéHitss & L Feate Seation Response C11) o

the Customized MME 22.
o 10120]
The Customized MME 22 transmits an Update Location (12) to the
HSS 31.
[0121]
The General MME 21, upon reception of a Cancel Location {13)
15 from the HSS 31, deletes MM contexts and transmits an Update Location
Ack (14) to the HSS 31.  The HSS 31 transmits an Update Location Ack

(17) in response to the Update Location {12) to the Customized MME
22

[0122]

20 The General MME 21 transmits a Delete Session Reguest (18) 1o
the old S-GW 41 (old Serving GW}), and the old §-GW 41 (old Serving
GW) transmits a response (19) to the Delete Session Request (18) to the

General MME 21.

[0123]
25 The Customized MME 22 transmits a TAU Accept (20) to the UE
1.
[0124]
Hfa GUTT is included in the TAU Accept (20), the UE 1 returns a
TAU Complete (21) to the Customized MME 22, The UE | uses this
30 TAU Complete (21) as an acknowledge response to the received signal

TAU Accept (20).
[0125]
The General MME 21 and the Customized MME 22 are equipped

with a function of determining which MME needs to be connected to the



As exemplary embodiment 2, a configuration with UMTS (Universal 75 Mobile Telecommunications
System) will be described. In this configuration, a UE transmits an Attach Request and the UE is
connected to a Customized SGSN. Fig. 2 illustrates a system configuration according to exemplary

embodi t,/0130],30A 01 is a terminal that receives a service from.a Customized SGSN.For
examplcra{? %ﬂel UE %hll ‘r‘ng/{%ét (enaﬁ%\?g{%ﬂfélaévf& g? MBMs-comp: tiblé terminal.in the case
wherein[thed$E 101 is a normal mobile station that utilizes normal services such asa mobile phone
terminal or a smartphone (a tqering! that iﬁnot cor@‘ tible with a_39 _sp'e‘ciféc)s‘qrvi§qd§ugrﬂ) as MTC or
MBMS), the LIE 101§ dohnected 6 4'GRheral'SGSN. 1A AdditidH 3s Will he” §eséribed bidi! When
the Customized ISGSN isisdiectedringesponse to aniAtaah Requestfroni-a rormhal riabile station (for
example, from a terminal that is not compatible with a specific service such as MTC or MBMS),
re-3electidh bf i’ SESN PerorRted Ad ATestft? tHe' UEY ¥ Eorectéd fo iHé Béréral SE8N 10131]
A Nodel3dHnand anBNG (aiadiometwark eentiolenbliit areaiQdgvicesifarsRadio aseassadented for
the UMTS system. [0132] A General SGSN 121 and a Customized SGSN 122 are devices, each

of which'cdVers SR Sreal ahtlis iised irf thet UMITSC DEpéhéing dh the conlsedtdr mbde (ié Gericial
SGSN Mhand the.Customized SGSN d&122 hapdle the yises plangsfthe SGRNYs da pothapdig the
user plane, the user plane is set between an S-GW and an RNC. [01331 An 111.12 (Home
Locatioft Registes 1321 aluatabaserstbrifdbtibaériber information. 20[0134] A GGSN 141
(Q@tewzm @fﬂs (General Radio Packet Service) Support Node: which is described as "gateway
GPRS support node” in the claims) is a gateway device connected to an external network.A service
network 161 is an externap network (datnpatket networlkh [0i88[ate MrRige2,the NodeS hlkand the

i'fl'\;CC g: ‘h%ﬁ%%%é%g%%i% [PdIg a5eessNEWRUICRANETRe $GSH the GESEN, 4nd 30 forth,arg devices
present example is that the eNodeB i selects an MME. Thus, the
present example can also be realized by, for example, other Procedures
5 for re-establishing S1 Connection, such as a Service Reguest.
[0128]
As described above, according to the present example, the
General MME instructs the eNodeB to perform re-selection of an MME.
In response to the instruction, the eNodeB specifies the Customized
20 MME when selecting the next MME, and the Procedure is continued.
In this way, the UE can be connccted to an appropriate MME.,
[0129]
<Exemplary embodiment 2>

As exemplary embodiment 2, a configuration with UMTS (Universal

25  Mobile Telecommunications System) will be described. In this
configuration, a UE transmits an Attach Request and the UE is
connected to a Customized SGSN. Fig. 2 illustrates a system
configuration according to exemplary embodiment 2.

[0130]
30 A UE 101 1s a terminal that receives a service from a Customized

SGSN. For example, the UE 101 may be the above MTC device or
MBMS-compatible terminal. In the case wherein the UE 101 is a
normal mobile station that uvtitizes normal services such as a mobile

phone terminal or a smartphone (a terminal that is not compatible with a



30Next, exemplary embod iment 2 will be described based on several examples.Different control
methods are described in the respective examples.Fhe following examples 6 to 10 correspond to the
above Modes 6 to 10, respectively. [0137] <Example 6> Fig. 10 is a sequence diagram illustrating an
operation according to example 6 and is based on 3GPP TS 23.060 6.5 Fig. 22. [0138] In Fig. 10, "MS
(Mobile StdtioH)"corréspéidsts the GE10 it Fig! "RARIREE Bécess Netwb iy édrtéshdids to the
Nodell 1&71:k id thesRNG171 i, Figy 2, {GanerakSGSN” erregpondsye the, Gepgral SGSN 121 in

Fig. 2, 10"Customized SGSN" corresponds to Customized SGSN 122 in Fig. 2. "GGSN" corresponds
to the GESN! 2411 iEigS5) ARd "HLR e6fredpbhdstorthd HLRC13T in\ (D391 R s, Resflahsca
(Mobile SwHEhing GEMGINVLR (Migihor At ocalionReaiste) 5. lapalian fegisler (GrGS serviges other
than the .R.An FIR (Equipment Identifier Register) stores identifiers of valid mobile devices. 10140]

An dperation will Be desdiibed with referenee ocRigsy 2landg 19, POHerelm&drd therG B £0¢ dniFig. 2 will

be used as the Mé@l&zlgﬁlgupﬂzﬂ]{%ud As a result, the UE 1 1s connected to the
General SGSN.
[0131]
A NodeB 111 and an RNC {(a radio network controller)y 17} are

10 devices for Radio access adopted for the UMTS system,

(0132}
A General SGSN 121 and a Customized SGSN 122 are devices,
each of which covers an area and is used in the UMTS. Depending on

the connection mode, the General SGSN 121 and the Customized SGSN
15 122 handle the user plane.  [f the SGSNs do not handle the user plane,
the user plane is set between an S-GW and an RNC.
[G133]
An HILR (Home Location Register) 130 1s a database storing
subscriber information.
20 [0134]
A GGSN 141 (Gateway GPRS (General Radio Packet Service)
Support Node: which 1s described as "gateway GPRS support node” in
the claims) 15 a gateway device connected to an external network. A
service network 161 1s an external network (data packet network).

[0135]

[
LA

In Fig. 2, the NodeB 111 and the RNC 171 are devices in a radio
access network RAN. The SGSN, the GGSN, and so forth are devices
in a core network,

(0136]

30 Next, exemplary embodiment 2 will be described basced on scveral
examples. Ditferent control methods are described in the respective
examples. The following exampies 6 to 10 correspond to the above
Modes 6 to 10, respectively,

[0137]



When the GE 101 (MS) transmits an Attach Request (1). first, the Nodeli lll receives the Attach
Request (1) and forwards the Attach Request (1) tqthe RNC 171.The RNC 171 forwards the Attach
Request (1) to an SGSN.However, the RNC 171 cannot uniquely determine whether to forward the
Attach Request to the General SGSN 121 or to the Customized SGSN 122.Thus, there are eases
where thé-RN@ 1741 forwards the Attach Request to the General SGSN 121. [0142] 3(1After receiving

the Ah Reguest, the General 3GSN 321 acayiresh infermaten via an ldentity, RequestResponse (3, 4).
5 ofile [0143]

In addition; tlal SGSN 121 performs authentication and acquires 31 ubscrlber profile
-General$G8NI12 1honadquisitionefithete rnbidal inférmatiord 8nd thel'sigbsériber profile, determlnes
Whethe p cQn ect 5the 1115 101 to the General SGSN 121 or to the Customized SGSN 122. In the
case whereinthe VIE 101 needs to be connected to the General SGSN 121, the General SGSN 121
continues a norhaaltAttach(Rrocedure. 101441 In the case wherein the DE 101 needs to be connected

to the 1 st edS SN 122, to instruct re selectlon of SGSN the General SGSN 121
transmltgfﬁ:J §&Q}E’g 158t orﬁr%éﬁ‘dg(%ﬁ ]RSANWP’:&QnQ helly nh’? %ueeosln the present

exampleRta the(RNGiL7 1 dr this seguenge; thecGeneral SGSN d20:sets aa ddentifien identifying the
Customized SGSN 177 in the SGSN re-selection Command signal (for 15example, an RAI (Routing

Area Id&ntifie r} élahNR Z(Network Resource identifier)). Namely, the General SGSN 121 transmits,

to the 126l @R SG RN reqseleciion eauest nwhich necessary \nfermatigni(RAI for selecting the
customized SGSN 122 is included. In the case of --selection beln? performed within a smgle pool, only

tHE'NRI'hay POBE 68€d THE 3G SN bfé RANIPHEPWith Bl ilicHGH ob §etermiming Whither the GE 101

is a re-selegtion target, [Q1451 45  WWhen ihe;RNC 171l receiyes the SGSN re-selection Command
signal, in accordance with the identifier set in this signal, the RNC 171
"HLR" corresponds to the HLR 131 in Fig. 2.

[0139]
A VLR of an MSC (Mobile Switching Center)/VLER (Visitor
15  lLocation Register) is a location register for CS services other than the
HLR. An EIR (Egquipment Identifier Register) stores identifiers of
vaird mobiie devices.
[0140]
An operation will be described with reference to Figs. 2 and 10.
20 Hereinafter, the UE 1061 in Fig. 2 will be used as the MS in Fig. [0.
[O141]
When the UE 101 (MS) transmits an Attach Request (1), first, the
NodeB 11l receives the Attach Reqguest (1} and forwards the Attach

Reguest (1) to the RNC 1717, The RNC 171 forwards the Attach

25 Request (1) to an SGSN. However, the RNC 171 cannot uniquely
determine whether to forward the Attach Request to the General SGSN
F21 or to the Customized SGSN 122, Thus, there are cases where the
RNC 171 forwards the Attach Reguest to the General SGSN 121.
[0142]

30 After receiving the Attach Request, the General SGSN 121

acquires terminal information via an ldentity Reguest/Response (3, 4).
In addition, the General SGSN 121 performs authentication and acguires
a subscriber profile, in coordination with the HLR 131. Namely, in

this case, the General SGSN 121 performs authentication and acquires a



25 selects the Customized SGSN 122 and forwards the Attach Request (1). Since the customized
SGSN 177 needs an NAS (Non Access Stratum) parameter of the Attach Request, the RNC 171
transmits the Attach Request. The RNC 171 is equipped with a function of storing such NAS message.
30[0146] Since the new SGSN (= the Customized SGSN) cannot determine the old SGSN (= the
GeneralsSGSN)! the niew SGSN cannot take over context. Thus, the new SGSN also needs to perform
authentiF@th‘rn_génd acquire the subscriber profile.After receiving the Attach Request (2), the
Customized SGSN 122 acquires terminal information via an Id e nt Request/Response.In addition, the
Customized SGS$N d2Xperformb adithenticatibd and acquiresqisubseriber pfofilel) in coordinatioh with
the FIER 131.Namely, the tomized SGSN 122 perform I}:Fe same Sprocessing as that performed
oy the AnRrAl SN 181 10T et A sterr e SO L35, G mec e of e o
infaFmatidr: ahid:thielsubscriber prefile rdétérminss whether toconneCtitheduts 101 t6 the Seheral
SGSN 121 or to the Customized S §!\g%2%)( 1&0 In Eg!s case, since the Cus omizeﬁl SGSN %Zzlhas
been selécted affet 16-seleclivh by tie RNCITY the Clstbizéd SN 157 coRtinlss § hBrmhar
Attach Psacgdurewithouwt transeitting ars SGENIre-seleciion Command signala {0:148] 15 addition,
the General SGSN 121 and the Customized SGSN 122 are equipped with a function of determining
which SEEN ideds to be connected to the UE 101.This determination is made based on information
transmitted fromy the; YE 10k The infarmatiam may pe:1M31 (lnternational.Mebile,Subscribey ldgatity),

20- IMEI, - UE network capability, MS network capability, Mobile station classmark 2, -Mobile station
Cléé)stnaﬂ(“?,tm“‘ZCd SGSN 122, to instruct re-selection of an SGSN, the General

SGSN 121 transmits an SGSN re-selection Command (an RANAP signal
newly introduced in the present example) to the RNC 171, in this
sequence, the General SGSN 121 sets an 1dentifier identifying the
Customized SGSN 122 in the SGSN re-selection Command signal (for
b5 example. an RA} (Routing Area ldentifiery or an NRI (Network
Resource ldentifier)). Namely, the General SGSN 121 transmits, to the
RNC 171, an SGSN re-selection request 1n which necessary information
(RAT) for selecting the customized SGSN 122 1s included. In the case
of re-seiection being performed within & single pool, only the NRI may
20 be used. The SGSNs are equipped with a function of determining
whether the UE 101 is a re-sclection target,
[0145]
When the RNC 71 receives the SGSN re-selection Command

signal, in accordance with the tdentifier set in this signal, the RNC 171

o
L

selects the Customized SGSN 122 and forwards the Attach Request (1.
Since the customized SGSN 122 needs an NAS {(Non Access Stratum)

parameter of the Attach Request, the RNC 170 transmits the Attach
Request. The RNC 171 is equipped with a function of storing such
NAS message.

30 [0146]

the old SGSN (= the General SGSN), the new SGSN cannot take over
context. Thus, the new SGSN also needs to perform authentication and

acquire the subscriber profile.  After receiving the Attach Request (2),



75- Device properties, a new parameter of an Attach Request signal which will be added in the future,
or an identifier of a part of these parameters (for example, a PL N-id eluded in the IMSIE
30Alternatively, the above determination may be made based on information transmitted from he MLR
131.The information may Feature-List, - APN a new parameter of an Update Location Answer/Insert
Subscribes Data | Reguest signalwhiél will dhe iaddettinnthe futurel orm aniidentifieraof d part of these
paramefers. Any, ope of or a com inati%rgiof.these i}le_,m -0Of informatign e ysed for the above
determinat tn.bn'ibl4§igo e 'idd%(l)n,din t {el%?ésetntLe;Er%%?g,l%béﬁgwh%?éﬁ?gtééh ﬁéﬁt%gtﬂéfgnal is
forwarded fflom theaWk 101 thatnegdsrtosbe comhectad ta the Generali BGSN t21rte the:Customized
SGSN ]F]% tfltﬁi?{u%torpize rGS_I\I 422 can request the R ng% tq Barform e-select'fn of an SGSN

in a 10 fiRS mariner. It thie CEAOT 1§ a hofmal'hobiie'&tion (forExample’ 5 ASHMAT nidtile &3tfon that

is ot cpmpatible withaa speciap sericensuthhas WEC e MiIMB)nd fitheeCE 101 is first connected to
the Cuslﬁq}‘zsfeii SGSN 122, the General SGSN 121 requests the RNC 171 to perform re-selection of
an SGSN. As a result, the General SGSN 121 15is selected and a service is provided from the

General SGSN 18%. [Q1501q m i A% described apoye, ig the argsant exampleran §G Shkingtryets the
RNC to perform re-selection of an SGSN. In response to the instruction. the RNC performs

re-selectidr? bPHH SESRHhd frie ABER DOProdetubé! & caftsisy methis sy, the CE Cdhbe ttached
to an appropriate; SESN. [A15H SExampla/sAs example f, apather example.with HMTS will be

described.In this 25example, the CE transmits an Attach Request and the UE is connected to
10 In this case, since the Customized SGSN 122 has been selected after

re-selection by the RNC 171, the Customized SGSN 122 continues a
normal Attach Procedure, without transmitting an SGSN re-selection
Command signal.

[0148]

15 In addition, the General SGSN 121 and the Customized SGSN 122
are equipped with a function of determining which SGSN needs to be
connected to the UE 101, This determination i1s made based on
information transmitted from the UE 101. The information may be:

- IMSTE (International Mobife Subscriber Identity),

20 - IMEL,

- UE network capability,
-MS network capability,
- Mobile station classmark 2,

-Mobiie station classmark 3,

]
LA
1

Device properties,

a new parameter of an Attach Reguest signal which will be added in
the future, or
- an identifier of a part of these parameters (for example, a PLMN-id
included in the ITMSI}.

30 Alternatively, the above determination may be made based on
information transmitted from the HLR 131, The information may be:
- Feature-List,

- APN,

-anew parameter of an Update Location Answer/Insert Subscriber Data



the Customized SGSN.In example 7, the same system configuration as that in example 6 will be
used.Fig. 11 is a sequence diagram illustrating an operation according to example 7.Hereinafter, the
operation will be described with reference to Figs. 2 and 11. 30[0152.1 Whenhe UE 101 transmits an
Attach Requests(l); firsta the: NodeBwlli receivekdithe AttadheRequest (IYNext, the Nodel3 III forwards
the Attach, RequestRNC ,17JF and the RNG 171 forwards the Attach Request to an SGSN.However,the
RNC 171 &anhot 34 UriGuely Gétéimine Wher fo R8Adard tid Attach Request to the General SGSN 121
or to theAGustomized’SGSN d22, Fhys i therecdre icasesiwhere the RNCrhrd ifarwakdsthe Attachi
Request to the General SGSN 121. 10153 "FhGeneral SGSN 121, upon reception of the Attach
Request, Hedllifed tehrindrihtsiiatiol Ui an Identity Request/Response.In addition, in coordination
with the (ki1 1.dR 131, the General SGSN 121 performs authentication and acquires a subscriber
profile.Namely, in 10this caseleast, the General SGSN 121 performs authentication and acquires a
subscriber profile? [8541 THe Geridral SESRALE IR Aequikitibn bl tHe tetniidat inforfadive tind the
subscribgroprefile s defermines. whether terconnect )1, thg HE, 10410 thezeneral SGRNI 121 of Lo the
Customized SGSN 122. If the General SGSN 121 determines that the LIE 101 needs to be connected
to the GEretar SGSN 224, kRe Genkidl STSN 1212¢6htuésNa hérmal Mttdch Proeedurd. SGSN

122 can reguest the RNC 171 to perform re-selection of an SGSN in a

10 fike manner. [If the UE 101 is a normal mobile station (for example, a
normal mobile station that is not compatible with a special service such
as MTC or MBMSY and :f the UE 101 is first connected to the
Customized SGSN 122, the General SGSN 121 requests the RNC 171 to
perform re-sclection of an SGSN.  As a result, the General SGSN 121

15 is selected and a service 1s provided from the General SGSN 121,
[0150]

As described above, in the present example, an SGSN instructs

the RNC to perform re-selection of an SGSN. In response to the
instruction, the RNC performs re-selection of an SGSN and the Attach
20 Procedure 1s continued. In this way, the UE can be attached to an

appropriate SGSN.

[0151]

<Example 7>

As example 7, another example with UMTS will be described.  In this
25 example, the UL transmits an Attach Request and the UF is connected to

the Customized SGSN.  In example 7, the same system configuration as

that in example 6 will be used. Fig. 11 is a sequence diagram

illustrating an operation according to example 7. Hercinafter, the

operation will be described with reference to Figs. 2 and 11.
30 J0152]
When the UE 100 transmits an Attach Reqguest (1), first, the
NodeB 11l receives the Attach Request (1}, Next, the NodeB 111
forwards the Atftach Request to the RNC 171, and the RNC 171 forwards

the Attach Reqguest to an SGSN.  However, the RNC 171 cannot



[0155] In the case wherein the Ur: 101 needs to be connected to the Customized SGSN 122, in
order to instruct change of an SGSN, the General SGSN 121 transmits an SGSN Change Request (a
GTP signal newly introduced in the present exemplary embodiment) to the Customized SGSN 122.
25[0156] In.this sequence, the Qeng[aj GSN 121 se-ontext inifowrm: tion gen rated by authen_Eic}ation
of the moBilé! §tation §h8“§é¥dhl?s‘itio\r’i of e SubSerib&f Profite ihthe SGSN Chirge Requdst "¢
signal.Nayaely - whentsenGenerab$GoNi 121 ceguests the Custogtized SGSNT1IRZE forichangeot 30an
SGSN (SGSN Change), the General SGSN 121 notifies a new SGSN (the Customized SGSN 122) of
context. PH& SGENS hie tuipped with b fnEHGH 8f dbtérmitrii WhEthertha! LI 101%is'a 8 Seléction
target. 101534 3% Request signal holds the context information set in the SGSN Change Request
signal and transmits an SGSN Change Response signal (a GTP signal newly introduced in the present
exemplar) Eibbdiment) to the General SGSN 121. 5[0158] Subsequently, the (Thstomized

SGSN 122 transmjts an Lpdate kagation signal (8)4q the FILR; 131 tornotity e 1-14.1 131, of change
of the SGSN [0159] 10When security context information transmitted from the General SGSN 121 is

valid, tha Custémized SGSN h 72 dan Bt p@rfq'r'naing te-bdghent ¥ cation[016d csponse.  In
Subseauenily {he CHOMIEEU RERN F24G0RINYES e ATach LIRIpeedis and eRC 173

receives an Attach Accept signal (9) from the Customized SGSN 122.Subsequently, a normal Attach
Procedupe id continued. MOt Bxkation and acquires a subscriber profile. Namely, in

10 this case, at least, the General SGSN 121 performs authentication and

acquires a subsecriber profile.
[0154]

The General SGSN 121, upon acquisition of the terminal
information and the subscriber profile, determines whether to connect

5 the UE 101 to the General SGSN 121 or to the Customized SGSN 122,
I the General SGSN 121 determines that the UE 101 needs to bhe
connected to the General SGSN 121, the General SGSN 121 continues a
normal Attach procedure.

(0155}

20 In the case wherein the UE 10! needs to be connected to the
Customized SGSN 122, in order to instruct change of an SGSN, the
General SGSN 121 transmits an SGSN Change Request (a GTP signal
newly intreduced in the present exemplary embodiment) to the
Customized SGSN 122,

[0156]

[
A

In this sequence, the General SGSN 121 sets context information
generated by authentication of the mobile station and acguisition of the
subscriber profile in the SGSN Change Reqguest signal. Namely, when

the General SGSN 121 requests the Customized SGSN 122 for change of

fed
—
o

an SGSN (SGSN Change), the General SGSN 121 notifies a new SGSN
{the Customized SGSN 122) of context. The SGSNs are equipped with
a function of determining whether the UE 101 18 a re-selection target.
[O0157]

The Customized SGSN 122, upon reception of the SGSN Change



The General SGSN 121 and the Customized SGSN 122 are 20equipped with a function of determining
which SGSN needs to be connected to the VIP 101;4as is the case withale 6. [01621 In the
present example, evcn when an Attach Request signal is forwarded from the liE 101 that needs to be
connected to the General 25 SGSN 121 to the Customized SGSN 122, the Customized SGSN 122
can reqifest. thé General [SGINMR 1 for ¢larige: of arf SGBN i the same riannet; M¥hd dasesyherein

the UE ZkO;I.

1 IS a noyr obile,station. (for. ex: ; aterminal thatids nat compatible with.a spegial
service su‘“c%ﬁe{“sbk/l%@gc&r%Iﬁ?&/l%)%é%ﬁf%ﬁégu éﬁggl% }IS% éonﬂrfi]g::%lle to Iﬁit"es%a]s‘}'sé)%mi@z%e%lé.}\clgspl\‘ll 3%01?292, the
Customizeth8G3N 422 seléctsdthe Generall8G8Rek2b andxa sepVice)is providedrfrom the Geheral
SGSN 1@%][911‘&6[3]8@@3\?’ ction, the Customized SGSN accepts the change and continues the Attach
Procedure.In"this way, the can be attached to an appropriate SGSN. [0164] mple 8> As example 8,
andtheréxaftple with umTs will be described.In this example, the UE transmits an Attach Request and
the UE is connecteldwtg the Cpgtomi ed ,GSN.In,exgdngeﬁqrﬁqe srﬁlgne gpnfigéura’gion as watéjin )
example 6 will be USEBRIYE" 19 and™3 drd s ledcediadiams ifiastrafiig BH bbefdtion Adcthting to
example 8.tHereinafter the aperationiwllibe desaribad withiieferemeerta Rigs.32 121 anglalsy 401651
When the UE 101 (MS) transmits an Attach Request (1), first, the NodeB Il receives the Attach
Request11). Rt the NodeB 111 15forwards the Attach Request to the RNC 171, and the RNC 171
forwardsg 159

10 When security context information transmitted from the General
SGSN 121 s valid, the Customized SGSN 122 can omit performing
re-authentication.

[0160]

Subsequently, the Customized SGSN 122 continues the Attach

—
Lh

Procedure and the RNC 171 receives an Attach Accept signal (9) from
the Customized SGSN 122, Subsequentiv, a normal Attach Procedure
is continued.
fol6t]

The General SGSN 121 and the Customized SGSN 122 are
20 equipped with a function of determining which SGSN needs to be
connected to the UE 101, as 1s the case with example 6.
[0162]

In the present example, even when an Attach Request signal is

forwarded from the UE 101 that needs to be connected to the General

[
Lh

SGSN 1271 to the Customized SGSN 122, the Customized SGSN 122 can
request the General SGSN 121 for change of an SGSN in the same
manner. In the case where:n the UE 101 1s a normal mobile station (for
example, a terminal that is not compatible with a special service such as
MTC or MBMS) and if the UE 101 1s connected to the Customized SGSN
30 122, the Customized SGSN 122 selects the General SGSN 121 and a
service 1§ provided from the General SGSN 121,
[0163]

As described above, 1n the present example, the General SGSN

instructs the Customized SGSN about change of an SGSN.  In response



the Attach Request to an SOSN.However, the RNC 171 cannot uniquely determine whether to forward
the Attach Request to the General SGSN 121 or to-the Customized SGSN 122.Thus, there are cases
where the RNC 171 forwards the Attach Request to the General 20SGSN 121. 101661 After
receiving the Attach Request (1), the General SGSN 121 acquires terminal information via an ldentity
Request/Respense(3): W additiont fis cdordihation:with ther BIER 138t cthesGéherak$G8N el 23 pérforms
authenticafion And.acquings a sybscrber prpfle. 1167], TneGenaralSGENLZL pnacauisiionet .
theterminal information and the subscriber profile, determines whether to connect tﬁe OE101 10 the
Generala3G§N 121 oratoethe(Customized SGSN 122. 30 In the case wherein the UE 101 needs to be
connectge%ltg yLe General SGSN 121, the General SGSN 121 continues a normal Attach Procedure.
101 6 In‘the case wherein the UE 101 needs to be connected to the $7 Reject signal (9) to the LIE
10F, insteiad ofrgontiriuing the Attach Procedure. 101691 this case, the General SGSN 121
setsparameter for instryct re-Attach and an RAI (Routing Area |dentity) parameter (a parameter newly

introduced it 1He PreSefit eXBplary Bmbodiffent) i e Atath Rejelsifhal Sthat the BNG'$71 can
select the:@usiomizad:SGEN d22swhier perfarmingrexAtiachs \While these paramelters are parameters
that are newly introduced in the present example, since the 10RNC 171 is transparent, the R.NC 171
is not aff@¢teld U1 70] #© ¢ The UE 101/ Retds o2 Bquippetiith & tirctior bt rétefving sH RAI via
an AttachiReigatand using the RAJ spgcified jp the Attach,Reject when transmitiing aRg-Atagh. The
SGSNs are equipped with a 15function of determining whether the UE 101 is a re-selection target.
10471 9 1tustrating an operation according to example 8. Hercinafter, the
operation wiil be described with reference to Figs. 2, 12, and 13.
[0165]
When the UE TOI{MS) transmits an Attach Request (1), first, the
NodeB 111 receives the Attach Request (). Next, the NodeB 111
15 forwards the Attach Reguest to the RNC 171, and the RNC 171 forwards
the Attach Request to an SGSN. However, the RNC 171 cannot
uniquely determine whether to forward the Attach Reqguest to the
General SGSN 121 or to the Customized SGSN 122, Thus, there are
cases where the RNC 171 forwards the Attach Reqguest to the General
206 SGSN 121t
[0166]
After receiving the Attach Request (1), the General SGSN 121
acquires terminal information via an ldentity Reguest/Response (3).

In addition, in coordination with the HLR 131, the General SGSN 121

25  performs authentication and acqguires a subscriber profile.
[0167]
The (General SGSN 121, on acquisition of the terminal
information and the subscriber profile, determines whether to connect
the UE 101 to the General SGSN 121 or to the Customized SGSN 122.
30  In the case wherein the UE 10! needs to be connected to the General

SGSN 121, the General SGSN 121 continues a normal Attach Procedure.
[O0168]
In the case wherein the UE 101 needs to he connected to the

Customized SGSN 122, the General SGSN 121 transmits an Attach



The UN, 101, upon reception of the Attach Reject sj%nal (9), transmits, to the RNC 171, the Attach
Request signal ( 1) in which the RAI has been set, if ‘accordance with the parameter for instructing
20re-Attach set in the Attach-Reject signal (9) and the RAI parameter (re-Attach by a P-TMSI(Packet

Temporary Mobile Sybscriper Identifier)).@g illystiated:jn kig 13, The RNG 174 decides any, ¢ i
appropriate SGSN from the RAI and forwards the Attach Request to the Customized SGSN 122.]01 7
2 Subséquently the-CusSOSN 122 continues a normal Attach Procedure [0173] While the RAl is set
in the Aﬁtgqt}) B?quest, the Customized SGSN $0 122 does not hold context information Thus, upon
reception of the Attach Request signal (1), the Customized SGSN 122 acquires terminal information
via an Identity RequéstiResponse (8)<In additior, thes O $'to ilzedSGSNI 22performser  for
authenticationand acquires __wtrsqrib r rog in coordination with tqh 1-11,R131. (0174) ~ The
Genoral CLak 120 A o o0 SO BN 193 At Hored bt s Rtcton DY deles i which
SGSN needsite: berconnedted to thel UECID 1, nas kcasecwith exanpiep8.40l 76t b o d Imthe present
example, evgn when gn Attach Request signal is forwarded from the UE 101 that needs to be
connected'td Héléén%rtall%églklg(ll ) "[’é)tﬁg ﬁu[s]fc‘)‘rr\?@é%“sbgslNLl‘ﬁéfth CELdBinized §EBN 192 can
request $he $HE 101 forwe-selegtionof anSGSN-in e likeymamei.i 1O I thes WELOh is amaermalmobile
station (for example, a terminal that is not compatible with a special service such as MTC or MIIMS)
and if the e 61498 Scdhﬁécfb“c?td‘ ths lFustomiAY SESN 192 tE CHstoniiz 8 SEEN*182 tradsits an
Attgch Reject signalito the, Uk 104,and requests the YE 10110 sefect the General SGSN 121. In this
way, since the UE 15 101 transmits a re-Attach Request (Attach Request) signal, the General SGSN

121 is skfektddl and a service is provided from the General SGSN 121. [0176] As described above, in
the present example, the GenefalAGSN 20 ingliugts the UE 1o perfarm resselgetion.of;an SESN. In
response to the instruction, the UE specifies the Customized SGSN and an Attach Procedure is
continuétlAh thig way, thétdE cahn bie sftaghed tosan @apdrepriatel SG8NLI[0EA7]i@ 9the Attach
Reject when transmitting a Re-Attach.  The SGSNs are equipped with a
15  function of determining whether the UE 101 is a re-selection farget.
[0171]
The UE 101, upon reception of the Attach Reject signal (9),
transmits, to the RNC 171, the Attach Reguest signal (1) in which the
RA] has been set, in accordance with the parameter for instructing
20 re-Attach set 1n the Attach-Reject signal (9) and the RAI parameter
(re-Attach Dby a P-TMSI (Packet Temporary Mobile Subscriber
Identifiery), as illustrated in Fig. 13. The RNC 171 decides an
appropriate SGSN from the RAT and forwards the Attach Request to the

Customized SGSN 122,

25 [0172]
Subsequently, the Customized SGSN 122 continues a normal
Attach Procedure.
[0173]
While the RAL is set in the Attach Request, the Customized SGSN
30 122 does not hold context information. Thus, upon reception of the
Attach Request signal (1), the Customized SGSN 122 acquires terminal
information via an Identity Reguest/Response (3). In addition, the
Customized SGSN 122 performs authentication and acquires a

-

subscriber profile in coordination with the HLR 131,



As example 9, another example with UMTS will be describedin this example, the UE transmits an
Attach Request and the UE is connected to the Cueel SGSNIn example 6, the same system
configuration as that in example 6 will be used.Fig. 14 is a sequence diagram 30illustrating an
operatioidctéiding to example 9.Hereinafter, operation will be described with reference to Figs. 2 and
14.[017 [ To transmAtiach Request N, first, the liE 101 ' 9 C Oectiqn,.first, t mits an
RRC Connectigtrrlml E“equgéép §i§‘ﬁqal tgah%%gNiq”lil.d fb??é?ht" C'1IH %ﬁ?s”%ikf‘n“a{ th%gc‘t 101 séts &' ©
parametey ingigatihgthatthe Ci 201 ireeds fo be annected:to-the Customized SGSN d22-(aliser
Identity, a new Valye or a ne ara(meter‘of_ establishment Cause (a value or a parameter newly
introduce i e bﬁeé@nf %a\?% le) "dr-ahtidentifiér 6f4 patrt of stidA Pathméters (a PLMN-id included
in the IM81,fer example)). 10[0180] When receiving the RRC Connection Request signal, the
RNC 171 stores information indicating that the CE 101 needs to be connected to the Customized
SGSN 177 and EBntiRied the Slibsedtent RRCEHANSENSH Procutirds 5@ c st sAgdr! is
establishing.RRE Lonpsetion: the LI $31 transmits an Attagh Reaygst.() andthesNodel3, llteccives
the Attach Request (I). Next, the NodeB Ill forwards the Attach Request to the RNC 171 [01821 20The
RNC 171 forWartls #He Attadh Refguestors ancSGEN. Eon thé-infbemation' storettwher the RNE2171
has receiyed the RRG Goonegtion Requgstsigna)the RING, 47,1 foewpids the Attgh Reauiest signal to
the Customized SGSN 122 83 After receiving the Attach Request signal: u)in ized SGSN 122
cortinuddat In¢tdel Prodedure. moa@4dl mobile station (for example, a terminal that is

not compatible with a special service such as MTC or MBMS) and if the
UE 101 1s connected to the Customized SGSN 122, the Customized
SGSN 122 transmits an Attach Rejeet signal to the UE 101 and requests
the UE 101 to select the General SGSN 121.  In this way, since the UE
15 101 transmits a re-Attach Request {(Attach Reqguest) signal, the General

SGSN 121 15 selected and a service 18 provided from the General SGSN

121,
[0176]
As described above, in the present example, the General SGSN
20 instructs the UE to perform re-sefection of an SGSN. In response to

the instruction, the UE specifies the Customized SGSN and an Attach
Procedure 1s continued. In this way, the UE can be attached to an

appropriate SGSN.

[0177]
25 <kxample 9>
As example 9, another example with UMTS will be described.  In this
example, the UE transmits an Attach Request and the UE 1s connected to
the Customized SGSN.  In example 6, the same system configuration as
that in example 6 will be used. Frg. 14 1s a sequence diagram
30 illustrating an operation according to example 9. Hereinafter., the

operation will be described with reference to Figs., 2 and 14,
[0178]
To transmit an Attach Reguest to an SGSN, first, the UE 101

establishes RRC Connection with the RNC 171, To establish RRC



In addition, the CIE 101 is equipped with a function of instructing the RNC 171 about which one of the
General SGSN 121 and the 30 Customized SGSN 122 needs to be connected to the UE 101. The UE
101 cannot store information about all the SGSNs in the core network, information indicating an SGSN
type, a service type, or the like is used for the instruction given to the RNC 171, instead of an identifier
by whicH-& origuéi SGSNican.bélseldéted.! 40 185 n s m Mhie RN KA i$ equipped wvithAdanction of
determi@ipglymiq_r}) qg,@w{%gdsr to be connect(_ad to the UE 101. For this determination, as d_escribed
above, one of or a combination of a User Identity, a new value or a new parameter of Establishment
Cause (dtalueior a parameter newly introduced in the present example), and an identifier of a part of
such parameters is | se,d._(g)é&G descyib bove, in the present example, the UE 101 insfructs 10
the RN 171 1o LUbLy 3o SEN: I epinad b The Lo e R 174 Specifes nit Bslomized
SGSN anhd am AttdehtRroeedurenis continuedh tn ¢hiss way, ithedUE(18Ncaa be atlacheditd@nity,
appropriate SGSN. [01}87] <Example 10> As example 10, @qother example with timTs ﬁillﬁbe‘
describetiif this examiple’ thd UE ind e Bidtomized SESN A" toRhettrd WhéA RA Ubtatd id
performed. i exaqople 40; ithe sameaisystem gortigusatian as that in gxample G will bewsad figst 15
and 16 are sequence diagrams 20i||ustraping an operation according to example 10.Hereinafter,
operatioh witFbe debcrited with! FérBrehteto Figsh 18! Mridth gavt of #if 1070188 j | M Slhelbthe UE
101 transmits anAtfach Request (see 1 in Fig. 10), first,the NodeB lll receives the Attach Request.
The N odeB |l forwards the Attach Request to the RNC 171, and the RNC 171 forwards the Attach
Réé]’uest[..fbléﬂ-)ﬂiGSN. The RNC 171 cannot uniquely determine whether to forward the Attach Request
to the General SERN,121 or t0;the Chstamuized SGRNILA), TRYS, fhere are caseswhrre the 3GRNC
171 forwards the Attach Request to the General SGSN 121. [0189] After receiving the Attach
Request theGeheralr SESN 121nabguiies terrinallinforthbtion Visar fdentitybRegoest/Respbnise (see
3, the Customized SGSN 122 and continues the subsegquent RRC
Connection Procedure.
15 [O181]
After establishing RRC Connection, the UE 101 transmits an
Attach Request (1) and the NodeB 111 receives the Attach Request (1),
Next, the NodeB 111 forwards the Attach Request to the RNC 171,
[0182]
20 The RNC 171 forwards the Attach Request to an SGSN. From
the information stored when the RNC 171 has received the RRC
Connection Request signal, the RNC 171 forwards the Aftach Request

stgnal to the Customized SGSN [22.

[O1T83]
25 After receiving the Attach Request signal, the Customized SGSN
122 continues a normal Attach Procedure.
[0184]
In addition, the UE 101 1s cquipped with a function of instructing
the RNC 171 about which one of the General SGSN 121 and the
30 Customized SGSN 122 needs to be connected to the UE 101, The UE

FOL cannot store mmformation about all the SGSNs in the core network,
information indicating an SGSN type, a service type, or the like is used

for the instruction given to the RNC 171, instead of an identifier by

which a unique SGSN can be selected.



41 authentication and acquires a subscriber profile in coordination with the IILR 131. [0190] The
GeneralSGSN121,onacquisitionof theterminal inforfHation and the subscriber profile, determines
whether to connect the UE 101 to the General SGSN 121 or to the Customized SGSN 122. In the case
wherein thedJE 101 needs to be connected to the General SGSN 121, the General SGSN 121
continues a normal Attach Procedure. [0191] 10In the case wherein the UE 101 needs to be
connected to thé Ciistobhized SGSN 422} tHecGeherd] SGEN £210perfdrnds k¢ Releasedo ' tausd the
UE 1014q;pedform RA (Routing frea).ypdate, ag diyspratedin 15, [9192] 15The General SGSN,121
transmits an lu Release Command signal (4 in Fig. 15) to the RNC 171.The General SGSN 121 gives
an instrdetion dbodt ah GGSN 16 belselfested byhtthe:RNG wifen éstablishingtiu Comnectiory withean
SGSN next time, by using an. SGSN-identifier (for example, an RAI or an NRI) in the |u Release.
Commmanh gy  B0aLa o o siie ol T R g o dde 108831 “EbeH SHa
Releaserisveompleteddwhitel the RINC 1 7dsisholdingsessinndnférmatich:forithe Uk 101 pthetRNC 171
continues tq hold the SGSN identifier as information for selection of the SGSN. 25[0194] After lu
Releasé !ilstrfeﬁc‘)]r%éj&(ia(ffei’r thelC 171 transmits IU Release Complete (6) to the General SGSN 121),
next, as lustedted in FiLL. 16. the UE 101 transmits an RAU request (RA Update Request) (2). [01951
.30First, the NodeB 111 receives the RAU Request (2), and the Nodll! forwards the RAU Request (3)
to the RNC 171/_%[61 escriped above, 1n the present example, the UE 101 instructs

16  the RNC 171 to select an SGSN. In response to the instruction. the

RNC 171 specifies the Customized SGSN and an Attach Procedure is

continued. In this way, the UL 101 can be attached to an appropriate
SGSN.
[0187]

15 <Examplie 10>
As example 10, another example with UMTS will be described.  In this
exampie, the UE and the Customized SGSN are connected when RA
Update 1s performed. In example 10, the same system configuration as
that in example 6 will be used. TFigs. 15 and 16 are sequence diagrams
20 illustrating an operation according to example 10. Hercinafter, the
operation will be described with reference to Figs. 2, 15, 16, and a part
of Fig. 10,
[0188]

When the UE 10! transmits an Attach Request (see 1 in Fig. 10},

[
[ 4)

first, the NodeB 111 receives the Attach Request. The NodeB 111
forwards the Attach Reguest to the RNC 71, and the RNC 171 forwards
the Attach Request to an SGSN. The RNC 171 cannot uniquely
determine whether to forward the Attach Request to the General SGSN
121 or to the Customized SGSN (12}, Thus, there are cases where the
30 RNC 171 forwards the Attach Request to the General SGSN 121
[0189]

After receiving the Attach Request, the General SGSN 121
acquires terminal information via an [dentity Request/Response (see 3.

5 in Fig. 10). In addition, the General SGSN 121 performs



selection of an SGSN and establishes lu Connectioi 101971 In selection of an SGSN, the RNC
171 selects the Customized SGSN 122 in accordante with the SGSN Identifier specified in the lu
Release Command signal received from the General SGSN 121. The RNC selects the Customized
SGSN inaceardence, with the RAI(ue NRY instiicted By the,id SGNG dpe eneral S( AN
when lu Release Is performed. The RNC is equipped with a function of holding the next RAI per UE.
101(11981¢ H LAfter ¥dceiving the RAU request, the Customized SGSN 122 continues a normal RA
Update Pﬁqcégzgtrre. Since the P-TMSI (RAI) on the NAS indicates the General SGSN, which is the old
SGSN, t[1e ustomized SGSN 122 acquires context. 15[0199] The General SGSN | 2 1 and the
Customized SGSN 4 22(arer equippetdwith a fuddtion ofidetecminingrwhich SGSNneedsctonbe a |
conpected fo the UE 101. This function is the same as that,in example 6. %ﬂgi‘aol]q ~_In the present
example, T Hh& e mbAis s 88 dHbed RBOVB Whei thd BRI Fecaves'air RA Updhie Retuest
from thetWE 108 thatineedsite be connectadts thelGenaraliMMEZL (fer example, fons anormal
mobile station (a normal mobile station that is not compatible 25 with a specjal service such as MTC
or MBMSY), B séidéting'the ‘Géhetdils &SN 191, theYe 161 iecoirbttsd ¢ the Gdfertl SESN 121
and a seg\iceNs providgdfrom the GenerahbGIN $24402044 4 norm i addition in the prasent
example, the RA Update Procedure has 30been performed based on the sequence in Fig.
16.Howé)\9)elr,9d feature in the present example is that the RINC 171 selects an SGSN.Thus, the
pregent examplg ganialsq. R realized byexample; pthep pracedyres for pe-establishing Ju Gonngcetion,
such as PDP Context Activation. 10202] 43 As described above, according to the present
exampleS- thet Gerigrall SESN tnstrtidts the RNOworperfofmdra-skfettipa GfoanSGBN R regpense to the
instructiqn, fhe RINC speqifies the Gusiomized SESN,IN e Redtselestion of g0 SGHN. and e other
procedure is continued. 5In this way, the UE can be connécted to an appropriate SGSN. 10203]
Hereinafterg differences among the above examples will be described. [0204] 10<Mobile network>
Exampl )?I-E;?a}re, for example, based on LTE (Long TermEvolution) (the radio access network is
E-UTRA volved-Universal Terrestrial Radio Access Network) and the core network is EPC).
ExXamples 6-10 drécforiexample Sdased dr2 361(Brd Generation) (tHeahdic acCess netwarksisz na

UTRAN(nIversgl, Lerrgsirial Radlo Aqegss Nptwork) ana the, ¢ore eMOIRCTSR) yives an

instruction about an SGSN to be selected by the RNC when establishing

Iu Connection with an SGSN next time, by using an SGSN identifier (for

example, an RAL or an NRI) in the lu Release Command signal. In the

20 case of a single pool, the NRI may be used.

[0193]

Even after lu Refease ts completed, while the RNC 171 15 holding

session information for the Ul 101, the RNC 171 continues to hold the

SGSN identifier as information for seleciion of the next SGSN,

25 [0194]
After Tu Release is performed (after the RNC 171 transmits [TU
Release Complete (63 to the General SGSN 1215, next, as 1ltustrated in
Fig. 16, the UE 101 transmits an RAU request (RA Update Reguest) (23,
[01G5]
30 First, the NodeB 111 receives the RAU Reqguest (2), and the

NodeB 111! forwards the RAU Reguest {3) to the RNC [71.
[0196]
Next, the RNC 71 forwards the RAU request to an SGSN.  Since

fu Release (¢) has already been performed, the RNC 171 performs



[02051 <Implementation methods> A) Examples | and 6: attach procedure (retry in the RAN (Radio
Access Network)) [02061 B) Examples 2 and 7attagh procedure (interworking in the core network
(CN)) [02071 C) Examples 3 and 7 retry by the terminal [02081 D) Examples 4 and 8election in the
core network (CN) [02091 E) Examples 5 and 10: update of the location management area 30R A
U/TA U*)C‘[bbziliG]kaitem of theimpaét @entdntshthat neddas beahodified for implementation)> A)
Exampl? 6 the RAN (radio access network) and the C(core 44 network) [02 11] B) Examples 2

and 7 he (TN (RAN) [02121 C) Examples 3 and 8he terminal and the CN [02131
In selection of an SGSN, the RNC 171 selects the Customized

SGSN 122 in accordance with the SGSN Identifier specified in the lu

LA

Release Command signal received from the General SGSN 121, The
RNC selects the Customized SGSN in accordance with the RAL (or the
NRI} instructed by the ofd SGSN (= the General SGSN) when lu Release
is performed. The RNC is equipped with a function of holding the next
RA] per UEk.

10 [0198]

After receiving the RAU request, the Customized SGSN 122
continues a normal RA Update Procedure. Since the P-TMSI (RAI) on
the NAS indicates the General SGSN, which is the old SGSN, the
Customized SGSN 122 acquires context.

15 [0199]
The General SGSN 121 and the Customized SGSN 122 are
equipped with a function of determining which SGSN needs to be
connected to the UE 101,  This function is the same as that in example
6.
20 [0200]

In the present example, in the same means as described above,
when the RNC 17 receives an RA Update Request from the UE 101 that
needs to be connected to the General MME 21 (for example, from a

normal mobile station {a normal mobile station that is not compatibie

]
[

with a special service such as MTC or MBMSJ). by selecting the General
SGSN 121, the UE 101 is connected to the General SGSN 121 and a
service is provided from the General SGSN 121,
(02017

in addition, in the present example, the RA Update Procedure has
30 been performed based on the sequence in Fig. 16. However, a feature
in the present example 1s that the RNC 171 selects an SGSN.  Thus, the
present example can also be realized by, for example, other procedures
for re-establishing fu Connection, such as PDP Context Activation.

(02021



D) Examples 4 and 9 the terminalhe RAN [0214] E) Examples 5 and 10: the RAN and the CN
10[02151 <Advantageous effects, etc. provided by implemen ation> A) Examples 1 and 6: while no
functions need to he added to the terminal, functions need to be added to the RAN. 10216] 15B)
Examples 2 and 7: no functions need to be added to the terminal, and in some cases, no functions
need to be added to thesRAN:.friladtitions ambng thé examples! the I@dstisignal anountlis redived.

[0217] G, Examplessdand 8 nefungtionsieed 1o be addad;fo,the, RAN and, 20fkunctiogs ca easily
be added to the terminal and the CN.However, Attach Reject requires [0218] D) Examples 4 and 9:
while nd functiansneed tothe added to the 1ICI Mhorefitictions neled to the: added tonthecRIANGHEN the
other examples. In additipn, the RAN nee tore and. manage a CN list.for selecting a CN.Before
ctesat L HER S8 T tbn Laed by Soeih 4 A pinfed (A6t o) Ereieds and
10:5no functibns meed,tobe dddedato the terminal.130Resselectipp of arCN is pOsSiNle after Attach by
change ﬁ‘?‘(f? tract or the like. [022011 <Cases where core network lode is selected> Hereinafter,
several caSes Where a core network node is selected based 45

Hereinafter, differences among the above examples will be

described.

[0204]
10 <Mobile network>

Examples 1-5 are, for example, based on LTE (Long Term Evolution)

{the radio access network is E-UTRAN (Evolved-Universal Terrestrial

Radio Access Network) and the core network 1s EPC).  Examples 6-10

are, for example, based on 3G (3rd Generation) {(the radio access
13 network is UTRAN (Universal Terrestrial Radio Access Network) and

the core network 1s GPSR).

{0205]

<Implementation methods>

A) Examples | and 6: attach procedure (retry in the RAN (Radio Access
20 Network}))

[0206]

B) Examples 2 and 7: attach procedure (interworking in the core

network (UNY)

{06207}

f~
LN

C) Examples 3 and 7: retry by the terminal

0208}

DYy Examples 4 and 8: selection in the core network (UCN})

102091

E} Examples 5 and 10: update of the location management area
(RAU/TAUY

102101

[
o
o’

<Extent of the impact (elements that need to be modified for
implementation}>

Ay Examples | and 6: the RAN (radio access network) and the CN {core



on the above exemplary embodiments and examples will be described. [0221] An MTC (Machine
Type Communication) device (an M2M device) is cgpnected to a customized CN node (a node
optimized for MTC devices). [0222] A user using MBMS is connected to a customized CN node
(an MBMS-compatible EN node). [022 3 ] IDIn another case, a service is provided only by a
customiZed €Node so that a new service is started in a small scale. [0224] <Cases with LIE> A
specific Q]Eziﬁlc nnected to a node in which an MME and an Sow are |5 collocated. While not
particularly limited, for example, there are cases where a small amount of data traffic is transmitted to
a UE vidan SMSn(8host Messhge: Sérvide)N Inisdch tases, if an MME and an SOW are collocated,
implemzr]}at'ﬁop of SMS conversion processing can be achieved more easily. 20[0225] In addition.
MM Es are switched, depending on a terminal type (CSFB (CS Fallback) terminal and a VoLT E
terrhinalor Exampje)e CSFB(CS Fallkack) is enfuhctiodh of switdhing radio to 30 (or 20) when a CS
(Circuit j.%t?hﬁtd) service is transmitted or received during LIE 75connection.VOLTE (Voice over
LATE) is a‘function of providing a voice (which have been provided via CS) service on LIE.The CSFB
terminalineeds ianpterworkawith an MSG.dhe MolTEterminallogeds to interwork with an IMS (IP
Multimedia Subsystem).When CSFB is performed, an MSC (Mobile Switching Center) that is in
advance 30attached is caused to select a collocated MME. [0226] The disclosure of the above Patent
Literaturg jngarparated hergindy efangace trretaMogdificatians and adjustments of the exemplary

er?godir}jggt]sga]nd examples are possible within the scope of- overall 46
<Advantageous effects, etc. provided by implementation>
A}y Examples 1 and 6: while no functions neced to be added to the
terminal, functions neced to be added to the RAN.
[0216]

15 B) Examples 2 and 7: no functions need to be added to the terminal, and
in some cases, no functions need to be added to the RAN. In addition,
among the examples, the least signal amount is reguired.

[0217]
C) Examples 3 and &: no functions need to be added to the RAN, and

20 functions can casily be added to the terminal and the CN. However,
Attach Reject requires time.

{0218]
D) Examples 4 and 9: while no functions need to be added te the UN,

more functions need to be added to the RAN than the other examples.

[
[ ]

Inaddition, the RAN needs to store and manage a CN list for selecting a
CN. Before accessing the HLR/HSS, information used for selecting a
CN o1s limited.

[0219]

Ey Examples 5 and 10: no functions need to be added to the terminal.
30 Re-selection of a UN is possible after Attach by change of a contract or
the like.

[0220]

<(Cases where core network node is selected>

Hereinafter, several cases where a core network node is selected based



dis o(including the claims) of the present invention and based on the basic technical concept of the
present invention.Various combinations and selectibhs ofarious disclosed elements (including the
elements in each of the claims, examples, drawings, etc.) are possible within the scope of the claims

of the presemtdnyertian. dhatnisithepresentinventionafcourseingiudasvaripusvariationsand c d .
modificationﬂ}s that could be made by those skilled in the art according to the overalldisclosureincluding
the claif&’ahbilthe technicalconcept. REFERENCE SIGNS LIST10[022 71  LIE Il eNodeB 1

An MTC {(Machine Type Communication) device (an M2M device)
1s connected to a customized CN node {(a node optimized for MTC
5 devices).
[6222]
A user using MBMS is connected to a customized CN node (an
MBMS-compatible CN node}.
102237
10 in another case, a service is provided only by a customized CN
node so that a new service 1s started in a small scale.
10224]
<(Cases with LTE>
A specific UE is connected to a node in which an MME and an SGW are
5  collocated.  While not particularly limited, for example, there are
cases where a small amount of data traffic 1s transmitted to a UE via an
SMS (Short Message Service)., In such cases, if an MME and an SGW
are collocated, implementation of SMS conversion processing can be
achieved more easily.

]
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In addition, MMEs are switched, depending on a terminal type
(CSFB (CS Fallback) terminal and a VoLTE terminal, for example).
CSFB {(CS Fallback) 1s a function of switching radio to 3G {(or 2G) when

a CS (Circuit Switched) service 1s transmitted or received during LTE

25 connection.  VoLTE (Voice over LTE) is a function of providing a voice
(which have been provided via CS) service on LTE.  The CSFB terminal
needs to interwork with an MSC. The VolLTE terminal needs to

interwork with an IMS (P Multimedia Subsystem). When CSFB is
performed, an MSC (Mobile Switching Center) that i1s in advance
30 artached 1s caused to select a collocated MME.
(0226]
The disclosure of the above Patent Literature incorporated herein

by reference thereto. Modifications and adjustments of the exemplary

embodiments and examples are possible within the scope of the overall



General MME Customized MME 15 31 HSS 41 S-OW (Serving (3 51 P-G\Al (PDN) 61 service
network 101 46

disclosure (including the claims) of the present invention and based on
the basie technical concept of the present invention. Various
combinations and selections of various disclosed efements (including
the eclements in each of the claims, examples, drawings, etc.) are
5  possibie within the scope of the claims of the present invention, That
1s, the present invention of course includes various variations and
modifications that could be made by those skilled 1n the art according to
the overall disclosure including the claims and the technical concept.
REFERENCE SIGNS LIST
10 {0227]
! UE
il eNodeBR
21 General MME
22 Customized MME
15 31 HSS
41 S-GW (Serving GW)
51 P-GW {PDN GW)
61 service network
101 UL (MS)
20 11 NodeB3
121 General SGSN
122 Customized SGSN
131 HLR
141 GGSN
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CLAIMS:
1. A communication system including a core network for a mobile
communication system, wherein the core network comprises a plurality
of nodes, each node serving as a node to manage mobility of a terminal,
5 the pilurality of nodes being different to each other with regard to
service functions that the nodes provide to a terminal, and
wherein  based on  subscriber information and terminal
information, a node to be connected to the terminal is selected from
among the plurality of nodes, depending on a service characteristic
10 utilized by the terminal or on a type of the terminal, and the terminal 1s
connected to the selected node.
2. The communication system according to claim I, wherein a first
mobility management entity node, upon reception of an Attach Request
from the terminal via a buase station apparatus, transmits a mobility
15 management entity re-sclection request signal to the base station
apparatus, in order to connect the terminal to a second mobility
management entity node that provides a service different from a service
provided by the first mobility management entity node, and
wherein the base station apparatus transmits an Atfach Request to
20  the second mobility management entity node to connect the terminal to
the second mobility management entity node.
3. The communication system according to ctaim [, wherein a first
mobility management entity node, upon reception of an Attach Request

from the terminal via a base station apparatus, transmits a mobility

25  management entity change request signal to a second mobility
management entity node that provides a service different from a service
provided by the first mobility management entity node, in order to
connect the terminal to the second mobility management entity node.
and

30 wherein the second mobility management entity node continues

an Attach procedure for the Attach Request to connect the terminal to
the second mobility management entity node.
4. The communication system according to c¢laim 1, wherein a first

mobility management entity node, upon reception of an Attach Request



service network 171 k NC 47 CLAIMS: I. A communication system including a core network
formobile communication system, wherein the coregietwork comprises a plurality of nodes, each node
serving as a node to manage mobility of a terminal, 5the plurality of nodes being different to each other
with regard to service functions that the nodes provide to a terminal, and
whereinbasBUostbsefiBEMTbriaiofaritite fminkl infotmARGH T4 Hotle 6 besdBihected té-fHe trminal
s selecigd fom amoRgferplurality af nodes. denending aa aseiyien characietstic dRutiizediy the
terminal or'on a type of the terminal, and the terminal is connected to the selected node. 2.T
commuriigatior Bystem agcorting t6 Tlains ¢, Whéreirea firSt mobiity managemententity nbﬂe%’ hlpon
reception pl an Atash Beuast fomJhe (_iminalviaa hasg siatien apparals, NS amoblity 15
management entity re-Selectionrequest signal to the base station apparatus, in order to connect the
terminaltto asesond mobilityrmanademerit entity node thab providesaa service differenttfronoal service

prowded b the first mobility management entity node, and wherein the base station apparatus
transmits an Attach Request to 70the second mobility management entity node to connect the terminal
to wherein the terminal adds the identifier of the sccond mobility

management entity node to an Attach Request and re-transmit the Attach
Request to connect to the second mobility management entity node
10 5. The communication system according to claim [, wherein the
terminal transmits an RRC Connection Request, to which is added
connection request information requesting connection to a second
mobility management entity node that provides a service different from
a service provided by a first mobility management entity node, to a base
135 station apparatus, and
wherein at a time when the base station apparatus, upon reception
of the RRC Connection Request, transmits an Attach Request received
from the terminal with RRC connection to a mobility management entity
being established, the base station apparatus selects the second mobility
20 management entity node to connect the terminal to the second mobility
management entity node.
6. The communication system according to claim 1, wherein, when a
first mobility management entity node with a session with the terminal

being established releases connection established between the base

3]
LA

station apparatus and the first mobility management entity node, the
first mobility management entity node instructs the base station
apparatus to select a second mobility management entity node that
provides a service different from a service provided by the first
mobility management entity node in next selection of a mobility
30 management entity by the base station apparatus, and

wherein upon transmission of a Jocation management area update
request by the terminal to the base station apparatus, the base station
apparatus selects the second mobility management entity node to

connect the terminal to the second mobility management entity node.



the second mobility management entity node. 3The,communication system according to claim 1
wherein a first mobility management entity node, upon reception of an Attach Request from the
terminal via a base station apparatus, transmits a mobility management enti change request signal to
a second mobilityinsanagement:entityonode thatprovides & serviee different franha service provided by
the first mobility management entity node, in order to connect the terminal to the second mobility
managetfiérit &tity-hotie’ o3 SO Htein Bid Eecchd Sbility’ haliisgeniéritRntity ASdE contiRGés an
Attach pregcegure fordheAttach Reguest 4@ eonnac theterminahiefhe segond mebility,eanagement
entity node 4.The communication system according to claim |, wherein a first 48 from the terminal via

a base $tatidh Apdrattid WAt arf AttHeR REJEEE t6 WHKh Ao Estifiér of AS$ddont fisbilty ¢
maRragementgntity npde that provides aseryice: Q'ﬁ‘%ﬁ‘%”ﬁ from a.sefvice ePﬁQ)VéQ_dekﬂ)é the figst mability
management entity node is added, to the terminal, in order to connect the terminal to the second
mobility ahdgeridnt estityinadél BRE s U P vherdln the tamhindlcaddiethe idertifiscofitid seebhd
mobility fpanagement gntity nodefo an, Attaeh Request andre-rangrmitins Atach Rgguesy ip connect
to the second mobility management entity node 10 5. The communication system according to claim 1,
wherein the termiral tramsniibs:arr RRO Conhection Reguesy,/ i@ which is added tonnectidhi teguest
informatienfeqesting qgnnection o,a second mohilty management entify.nade that provides,a
service différent from a service providec tby a'tirst mobility mar ggement entity hode, 10 4 base
13diationcapparatuspand: s e c whéreirr at a ginfieRihensthebase station apparatus, upon reception of
the R Rg Connqc]tign Request, .t[ar%smits an Attach R\eqﬁu st received from the g?r[ninal with.RRC
connection to a mobility MahAgenient 8ntity Béilly 25tabliShRd, He brbE"Stdtion A5pardtus sdiects the
second mahilitys20maRragenient entity hade: to connecs thectermingl touthe second drohily; SNy,
management entity node. 6. The communication system according to claim 1, wherein when a first
mobility PiaHagEMeT Bitity Addé Witht 5 8&dkidhadithtHe terThal Beintf &8taBished feléases” '
connectipi @statlisbed betwean the hase 74 station apparatusard the fiystapebilityganagement
entity node, the first mobility management entity node instructs the base station apparatus to select a
sdcbnd RSBy mahayR et BntitFASdE fHat prodided & Serviberdifférénmt droria sePviee pfsvided by
the first moRilin.managament ety ”9‘?‘@&? next SEH@?_U?{?Q aH’S}OQWQ management eatity py. e
base station apparatus, and in upon transmission of a location management area update
request byRe términdkto fhie bade stators apparatus hhellsasel statiorpapparatds seléctsahe isetond
mobility@@R@%mﬁgtoqqti%@ge ta gonnect the_terminal to the se_cond mobility management entity
node. 49 7. The communication system according to claimwherein serving GPRS (General Packet
Radio Service) supportinodd; upenreoebtionrofiarzAttatik Requgse from thederminaltviawee radio:
network controller, transmits, a.servi PRS support node re-selection reguest signal to the radio
ok Somaer T B Sanmal 1 Lo 1 stk Sapithg GRS SO rods o
provides asenvice differentfrdR & seryice promdiad by the first serving GPRS support node, and

9. The communication system according to claim 1, wherein a first
serving GPRS (General Packet Radio Service) support node (SGSN),

upon reception of an Attach Request from the terminal via a radio

B
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nefwork controller, transmits an Attach Reject, to which 1s added an
identifier of a second serving GPRS support node that provides a
service different from a service provided by the first serving GPRS
support node 1s added, to the terminal to connect the terminal to the
second serving GPRS support node, and

30 wherein the terminal adds the tdentifier of the second serving
GPRS support node to an Attach Reqguest and re-transmits the Attach
Reqguest to connect to the second serving GPRS support node.

10, The communication system according to c¢laim 1, wherein the

terminal transmits an RRC (Radio Resource Control) Connection



wherein the radio network controller re-transmits an Attach Request to the second serving GPRS
support node to connect the 10terminal to the second serving GPRS support node. 8. The
communication system according to claim I, wherein a first serving GPRS (General Packet Radio
Service) support node (SGSN), upon reception of an Attach Request from the terminal via a radio
network R&ntHoliel; tianshiitsd servingGBRE $UppoH RBdEThaRgE 18 raguEstisignartd deseesind
senving GRS UPRArt pds taypyides aservice giffarent lam A seyiee PrRYdedythedis,
serving GPRS support node, in order to connect the terminal to the second serving GPRS support
node, arid I v1cewheléitr tel sdeont servirg GRRS BUppoftaibde xontinlies ans20Attach grdtedure for
the Attach-Req t t@ connect theterminal to. the, se ervi )RS support node. 9. Th

commur(lE i%%%i%%qsqustegrﬁ?ggégrd #?5 Ltié (g:laligr]r?tl E vbgge)rei%qggﬁils}er@i%gé%Pﬁ% (é)eﬁlé{}gﬁ%’aéiié{%%a%{o
Ser¥ice)suppuort hodea®GSN), upon reception of an Attach Request from the terminalvia a radio 25
network controller ranspits, fn Attadh Relegt, o vihigh is,added an identifier of a sqqand serving
GPRS support node that provides a service &ltfferenﬁrorﬁ a service prOVRiIeé{ by he first ’seerl)ng GPRS
support nodejis iadded] tohtheR& minal toneeanneat the jerminaliiothensecond serviag BRARS; support

node, algq 30wherein t_he.teymingl ﬁdg\s&th‘e identifier of the second servin Ig;ggs support node to an
Attach R&{UBst Ahd Té HARSMITS tHe Aftach REJUESt 18t drhdct td tHE 8econtl Sefving BPRE dlipport
node. 10eThe cemimunication sysiem aceording:tosclaim L, wvhereindhe sem aldtransmits @noRRC
(Radio Resource Control) Connection 50 Request, to which is added connection request information
redlesting'corthiectioh fo’a s&dbha derifg GRS SOPPOTE hodB thdtiSravitial & Seridte différgftrom a
service promided by, a first sepaing- GRR$L(General Packet Radio Service) support node, to a radio
network Scontroller, and wherein at a time when the radio network controller, upon reception of
the RRC! donnectiBh REGUESE &SI & RtdBhiREGUES TRt tdfihal With RRG cihirfdttion to a
serving GRRS suppartnederbeing;established cthe radio netwark,centrollen selects, hg second |,
10serving GPRS support node to connect the terminal to the second serving GPRS support node.
11.The érmurication Bystér adeordingab claimnig witerein,Whas & first kekving GPRS(General
Packet Radin, eryice) PRt Npde,with,a,sssion with thestegminalbeing established relgasgs
connection 15 established between the first serving GPRS (General Packet Radio Service) support
node and ¢he radip networkicontisller; thelfirst sérvingeGPRSsupponrtmidde instrucis thesradio mgtwork
controller. lect a second serving GPRS support nqde that provides a service different from a
service gf(&)%%%edsﬁv)tﬂglfﬁs 1gegr\e/in]g G I’:ﬁé §u§§8rtrnd08d]é}innﬁet>% %E)s‘eILe"gfi'érglGo{f(f a ‘ée%%?in*g“’é%ﬁsa
support node by the radiognetivoRliScontiofleranth de that provides a service different

from a service provided by the first serving GPRS support node in next

20 selection of a serving GPRS support node by the radio network
controller, and

wherein upon transmission of a location management area update

request by the terminal to the radio network controller, the radio

network controller selects the second serving GPRS support node to

2
try

connect the terminal to the second serving GPRS support node.
12, A communication method, comprising:
arranging a plurality of nodes for the terminal in a mobile
communication system core network, the nodes serving as nodes for
managing mobility of a terminal, and being different to each other with
30 regard to service functions that the nodes provide to a terminal;
sclecting, based on  subscriber information and terminal
information, a node to be connected to the terminal from among the
plurality of nedes, depending on characteristics of a service used by the

terminal or on a type of the terminal; and



wherein upon transmission of a location management area update request by the terminal to the radio
network controller, the radio network controller sele¢ts the second serving GPRS support node to
connect the terminal to the second serving GPRS support node. 17.A communication method,
comprising: arranging a plurality of nodes for the terminal in a mobile communication system core
network, the nodés $ervirig Bodes formidmadirtg nhbBility bf & tefniifadl cand being different to each

other with;30regarg.to Service fUngtipns that the padesArgvide 1o aterminaly o f5le5tNg.pased on

o

subscriber mnation and terminal information, a node to be connected to the terminal from ar‘ff'nong the
plurality of nodes, dependirghonitharac@eristics ofd senide usetisy the termisalar o & typge ofithe
terminal, g . onpecting the terminal ip e seigeienode, The communicafion methad acaording to
claim 12, comprising: a first mobility management entity node, upon reception of an Attach Request
frorh thet termsinal viena baseddtationy apparatusms transmitting @ mobilityl managenent entitya | to
re-selecfion fequest signay o he base station apparaus, In.arder to,connect the ferminal 0.4 sgeond
mobility managéement en(fify Ao de that provides a service différent from a Sévice provi(azle'd by the first
mobility mahagement:entify: node; and the basgcstdiion apparatus transmitting an tAttaem Réguest to
the 10second mobility man girrﬁent{ ﬁg\my np{de toicinnect the terminal to the second rppbilitx
manageia&hi $htity Ro8&. 14 TR cohinuhication MEthd dARESraMY T8 bI&iIM 12 Soniisrisitg? a
first mobility mapgagement entity; nade pypon eception ohanitach Regquestfrane thederminal via a
base sta;i_op apparatus, 15 transmit’qing a mobility management entity change -quest signal to a
sddbnd Rty aRAgEMhEntérty Rke that rovides 4 setviceldifterehnt fron & segd provitied by
the first maokility managementantity pede, ingrdantocanaect the terminal to the second mobility
management entity node; and 20the second mobility management entity node continuing a procedure
for the Altthch RédUestad¢BHAdétthe tering folthie §8csHd BdBility tahadgementientity Hoge. 15.
The communicatiop; mathod, aeearding 16, glaim, 12, comprising;,a first mability reapagegient entity node,
upon reception of an 75 Attach Request from the terminal a base station apparatus, transmitting an
Attach Rejéets bo whichtis siddédoan idehtifier ofa isetbnd mobility Péartagehidnp antityniodeathist .
prpyides 3 serviee, Aifterantirom A seryice Rrovided by the first mobility, management eptity pede, to
the termilnaT}e?rll 'or&er] to cor?n{ect]thgger%?r% fot EIEQ)OsLeIéoin rﬁ’nc}bllﬂﬁ me{ﬁg]gemenf e Plt)l/ n(IJEje; and
the termiraladdingnthé identifien of thesseeorid mobility mandgeménttentityynode o an Attachi Request
and re-upnaTiing the Altegh Redusst 19,¢80n5et 40 e sgeons meblty managementsptty nope
entity node, in order to connect the terminal to the second mobility
management entity node; and
20 the second mobility management entity node continuing a
procedure for the Attach Request to connect the terminal to the second
mobility management entity node.
15. The communication method according to ¢laim 12, comprising:

a first mobility management entity node, upon reception of an

[
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Attach Request from the terminal via a base station apparatus,
transmitting an Attach Reject, to which 1s added an identifier of a
second mobility management entity node that provides a service
different from a service provided by the first mobility management
entity node, to the terminal, in order to connect the ferminal fo the
30 second mobitity management entity node; and

the terminal adding the identifier of the second mobility
management entity node to an Attach Reguest and re-transmitting the
Attach Request to connect to the sccond mobility management entity

node.,



1 6 .The communication method according to claim 12, comprising: the terminal transmitting an
RRC (Radio Resource Control) Connection Request;yto which is added connection request information
requesting connection to a second mobility management entity node that provides a service different
from a service provided by a first mobility management entity node, to a base station apparatus; and
thebasestationappeiatis8aleetingtiasdconaohility tHandgamert srtitlihole;athmeRihentle base
station apparatus, UPQR FEEEplieN Qfthe RRE FonnsetiondReayest dransiaits ap Attack 10, Reqyest
from the terminal with RRC connection to a mobility management entity being established, to connect
the termfnakto tkhésetdhd dwobility mandyerhent ertifyedode 17.ahe eommanieatiorn metioddecording
to claim 2, comprisings when 4 st mobilit mapagement,enity nads with, 2 sgssian i d9 g
terminal being established releases connection established betweer the base station apparatus and
the first mobility enanagementeedtity aode] thedfirstanobilitycmanagembnd dntity nbde tinstruiciing the
base stafion, apparalys (o, seleet a spcond mobility management entity,node, that provides a service
different from & service prowdgd by the %i'rst 20mobility managgrﬂénf entity node in next selection of a
mobility - managémenbentity by thédaseagtation apparatuls: anch ¢ £ upors transidission dfi & lgcation
management area update request by the terminal to the base station apparatus, the base station
apparat( 52fettify the setond n‘llo(b}iil ity rtandgéhiaht Ehtit) ndde to’ddinedtthe 5t RMIALT S the
second mebitityrmanagament entity nrdeCTheccommaunicative method acgarding to alaimi2ach
comprising: a first serving GPRS (General Packet Radio Service) support node (SGS ), upon
ret&ptiof bt & Attadh RBquESEfroth tHE fetmin&liih afdtfo nEHORE EShErBIlet Ctrafsmitting 'S8 rving
GPRS suppestnade re-selpstion request signal tosthegadia netyyark controllerinorder to gonnect the
terminal to a second serving GPRS support node that provides a service different from a service
provided By tie'firgodeilihy GPRS Stpoit ol [and radio network controller transmitting an
Attach Reguest ip, the saeend serying SERSISUBPAILRAGE fa.connectiife ferminalig the;sgeond
serving GPRS support node. 19. The communication method according to claim 12, comprising. a first
serving GPRS (@éndial Fackét'Radid Servicel sgsportiHoda 5L (SGSNY, upoh receptionof an Artach
Request from (he,terminglyia,a cadio netwark gotioler, transmilting A sening GRRS supRor.nede
change request signal to a second serving GPRS support node that provides a service different from a
service phovidedsby the firshserpying'@PRS suppaorb noder im ordeb tdicgnneetthe tenminal torthey
second 1Qsprving, GRS supportnode: and . e second;serving SPRS suppart node cpntinuing
an Attach procedure to connect the terminal to-the Second se ing PRS Suppor{ hode.’© ¢
station apparatus to select a second mobility management entity node

that provides a service different from a service provided by the first

20 mobility management entity node in next seclection of a mobility
management entity by the base station apparatus; and

upon transmission of a location management area update request

by the terminal to the base station apparatus, the base station apparatus

selecting the second mobility management entity node to connect the

]
th

terminal to the second mobility management entity node.
18, The communication method according to claim 12, comprising:

a first serving GPRS (General Packet Radio Service) support node
(SGSN), upon reception of an Attach Request from the terminal via a
radio network controller, transmitting a serving GPRS support node
30 re-selection request signal to the radic network controller, in order to
connect the terminal to a second serving GPRS support node that
provides a service different from a service provided by the first serving
GPRS support node: and

the radio network controlier transmitting an Attach Request to



20. The communication method according to claim 12, compris 15 a first serving GPRS (General
Packet Radio Service) support node (SGSN), upongeception of an Attach Request from the terminal
via a radio network controller, transmitting an Attach Reject, to which is added an identifier of a second
serving GPRS support node that provides a service different from a service provided by the first
serving PRS20UPpo R tode: ttgt‘hs ferfriifdl Gt oftief fo CoNPBERE tethiinAFtothE skcohd 8&rving
GPRS syppgrt pade; @ngl, ¢ p e terpingl adding. the identifier of the second serving GPRS support
node to an Attach Request and re-transmitting the Attach Request to connect to the second serving
GPRS siifport nbHé. 29 Tha edmmahicativr thetdodcacedding forckilif 12, confprigimg:i s i1 gthe
terminal transmiffing,ap RRG (RaqinResquics, Conjrel) %QP%‘gﬁkﬁ?%%%& WDL'E?FP 15 pqdeg.
connection request information requesting connection to a second serving GPRS support node that
provided & eiide different fronpaiservice provided: by aHirst serving 80GPRS suppont ndbdej toa radio
network coptroller; And af alime when,the radio petwork coniraller, yponfegeption obthe RRG,
Connection Request, transmits an tiach 1erqtjest romefminal With"RRC conn&ctidn 1o 'a serving
GPRS supporg node (3GSN sheinglestablisheds thedadiornetworkidoRtrollen seleeting théesedond 54
serving GPRS support node to iiop{pe_ct the terminal to the second si(yin GPRS support node 92.The
commurli&dtion thethod AEESifg 't Eflih 12 Bofhriding® Widr & fitStséning GPRS' (GehbtAiIPPacket
Radio Servies) % sypprori nedd with a session with thetesminakkeing:estahlished releases connection
established between the first serving GPRS (General Packet Radio Service) support node and the
radib netWwork BénfrolBrotise! ik &ring GPRS! support node instructing the radio network controller to
select a second geEving GRRS suppernoderthal pravides a service 10 diffgrent fromha seryicen
provided by the first serving GPRS support node, in next selection of a serving GPRS support node by
the radid® ABHWFSHK Corftfolfet Ndrich t th Upsh Hansrissio 6f aReutihgs Ared Update IReaqeiBstisy the
terminal i@ the radio network controller, the radio network controller 15selecting the second serving
GPRS support node to connect the terminal to the second serving GPRS support node. A node
apparatud’that peH6rms wontroliwesélectmobiliydnanagement rode Bpparatds tomanage miobility of a
teyrginal, anothey moklity panagempRt fade gpparatis compatible with 2 sendee |20 characteyistic
utilized by the terminal or a type of the terminal, based on subscriber information an% terminal
information(té donnegt ¢ne ternginal ¢@ thel selectett andthide mobiity managément node apparatus. 74.
The node apparatys, acgordind, (0 claim 23 wherein (he pode apnarats j¢.a node apparatis,on a radio
access network OF a coré network in & mobile ommunication system. )

added an identifier of a second serving GPRS support node that provides

a service different from a scrvice provided by the first serving GPRS
20 support node, to the terminal, in order to connect the terminal to the
second serving GPRS support node; and
the terminal adding the identifier of the second serving GPRS
support node to an Attach Request and re-transmitting the Attach
Request to connect to the second serving GPRS support node.
25 21. The communication method according to e¢laim 12, comprising:

the terminal transmitting an RRC {(Radioc Resource Control)
Connection Reqguest, to which 1s added connection request information
requesting connection to a second serving GPRS support node that
provides a service different from a service provided by a first serving

30 GPRS support node, to a radio network controlier: and

at a time when the radio network controller, upon reception of the
RRC Connection Request, transmits an Attach Request from the
terminal with RRC connection to a serving GPRS support node (SGSN)

being established, the radio network controlier selecting the second



A communication system, comprising a general MME (Mobility Management Entity) or a general
SGSN (Serving GPRS Support Node) for a general4grminal other than a predetermined specific
terminal,as a core network node managing mobility of a terminal; and a customized MME or a
customized SGSN that includes a function to provide a predetermined specservice to the specific
terminal 97 v I 1 Svhereih Thes garichal MME! ¢he generaPSOSN IGr therdpesifit témihaFsele@s tise

customized MME ef phecusiomized PGRN as a node to which the specific terminal is connected.

22. The communication method according to claim 12, , comprising:
when a first serving GPRS (General Packet Radio Service)
5 support node with a session with the terminal being established releases
connection established between the first serving GPRS (General Packet
Radio Service) support node and the radio network controlier, the first
serving GPRS support node instructing the radio network controller to
select a second serving GPRS support node that provides a service
10 different from a service provided by the first serving GPRS support
node, 1n next selection of a serving GPRS support node by the radio
network controller; and
upon transmission of a Routing Area Update Reguest by the
terminal to the radio network controller, the radio network controller
15  sefecting the second serving GPRS support node to connect the terminal
to the second serving GPRS support node
23. A node apparatus that performs control to select, as a mobility
management node apparatus to manage mobility of a terminal. another
mobility management node apparatus compatible with a service
20 charactertstic utilized by the terminal or a type of the terminal, based
on subscriber information and terminal information to connect the
terminal to the selected another mobility management node apparatus.
24, The node apparatus according to claim 23, wherein the node

apparatus 1s a node apparatus on a radio access neftwork or a core

I~
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network in a mobile communication system.
25 A communication system, comprising:

a general MME (Mobility Management Entity) or a general SGSN
(Serving GPRS Support Node) for a general terminal other than a
predetermined specific terminal, as a core network node managing
30  mobiiity of a terminal; and

a customized MME or a customized SGSN that includes a function
to provide a predetermined specific service to the specific terminal or
that 1s customized to be compatible with the specific terminal of a

predetermined type,



L
L

wherein the general MME, the general SGSN, or the specific

terminal selects the customized MME or the customized SGSN as a node

to which the specific terminal is connected.



