- 1 - Description RADIO TRANSMITTING/RECEIVING APPARATUS AND METHOD, TERMINAL
APPARATUS, BASE STATION APPARATUS AND WIRELESS COMMUNICATION SYSTEM

Technical Field [0001]

The present invention relates to a radio transmitting/receiving apparatus and

method for use in a terminal apparatus and a base station apparatus that constitute a wireless
communication system, and particularly to a technique for performing a handover from a macro cell to
a CSG cell. Background Art

Description

RADIO TRANSMITTING/RECEIVING APPARATUS AND METHOD,

TERMINAL APPARATUS, BASE STATION APPARATUS AND WIRELESS

COMMUNICATION SYSTEM

Technical Field

[0C01]

The present invention relates to a radio

transmitting/receiving apparatus and method for use in a

terminal apparatus and a base station apparatus that

constitute a wireless communication system, and

particularly to a technigue for performing a handover

from & macro cell to a CSG cell.

Background Art

[0002]

Ceonventionally, the Long Term Evolution {(LTE) system

is known as a network system for wireless communication

between a base station and a terminal apparatusg. The LTE

gystem 1is a mobile communication system of next

generation evolved from the Universal Mobile

Telecommunications System (UMTS) and 1s intended to

provide more improved mobile communication services,

[000G3]

In the LTE, in addition to a macro cell wireless

communication base station apparatus {(Evolved NodeB, or



[0002] Conventionally, the Long Term Evolution (LTE) system is known as a network system for
wireless communication between a base station and a terminal apparatus. The LTE system is a mobile
communication system of next generation evolved from the Universal Mobile Telecommunications
System (UMTS) and is intended to provide more #mproved mobile communication services. [0003]

In the LTE, in addition to a macro cell wireless communication base station apparatus (Evolved
NodeB, or -2 - eNB) that is primarily located outdoors and supports a larger cell diameter, it is under
consideration4t provide: a femte cethavrelesslcammunicaiiondase statibrsapparatus, avhich supports a
cell diameter on the order of tens of meters, in indoor facilities such as a residence, an office, a
restaurant, antfa §Réppifig tehtetnSbie fehito ‘cell Wifsléss omtlmicationtbdse station apparatuses
under considerati%q_tgg thg \?frd Céen%rgii?n P.artnIership Projﬁg}lg%G@PgQ%Emit Iimitedtglrgups of

members to access the base station appa‘r’ga]tﬁsees? ‘Such Cells are Teferred 1o as & tC‘T‘osed1 Subscriber

Group cell, or36.ceth.A Witgless, canymunication base statignapparatys that forms a G3G cell is
referred to as a Home Evoled Nodes, or HeNB. The macro eNB can, for example, manage two or

more different-feequericyrizanetss(fl, 12;, fn)dand thieslionme eNB: maydbe loeatedrers adeeguency fl. [0004]
A wireless communication terminal apparatus (User Equig‘ment, or UE) permitted to have an access is

controlled froth8 hetw6rk <b &8 T5-ebiett to tHehé 18Fedficdlfy onceAthe area of the
CSG cell, the f@}mjgalcaeqqar_@ti,{l_sei§_§g§tr8ggﬂ%%9@£%rle&tliawég%nr%eccé{q g?le home eNB even if the

terminal apparatus can receive radio signals from the eNB. A list of CSG cells that the terminal is
permitted to agcess istreferreditaias awhitelist Eachcof terminakapparatuses:has:its,own whitelist.

Partnership Project (3GPP) permit limited groups of

members to access the base station apparatuses. Such

cells are referred to as a Closed 3Subscriber Group cell,

or C8G cell. A wireless communicaticn base station

apparatus that forms a CSG cell is referred to as a Home

Evoled NodeB, or HeNB. The macro eNB can, for example,

manage twoe or more different freguency bands (£1, f£2, .,

fn), and the home eNB may be located on a freguency fl.

[0004]

A wireless communication terminal apparatus (User

Equipment, or UE) permitted Lo have an access is

contrelled from the network so as to connect to the home

eNB. Specifically, once in the area of the CSG cell, the

terminal apparatus 1is controlled to preferentially

connect to the home eNB even i1f the terminal apparatus

can recelve radioc signals from the eNB. A list of CSG

cells that the terminal 1s permitted to access is

referred to as a whitelist. FEach of terminal apparatuses

has its own whitelist.



-3 [0005] Description will now be made to a control method of performing a handover from a macro
eNB to a home eNB in a conventional LTE. (refer to, for example, Patent Literature 1 and Non-Patent
Literature 1) [0006] An active UE generally receives a measurement control message through a
Dedicated Control Channel, or DCCH, from the eNB3to-which the GE is connected. The measurement
control message provides settings for taking reception quality measurements of the current cell and an
adjacent cell. The measurement control message includes parameters such as a frequency and a
system to be mé@asdred, event information that triggers transmission of a measurement report to the
base station, a signal used in the measurement, and a duration (gap) for performing the measurement.

The GE measures reteptiohtjusiity sfithe dtjacéift cafi drotigha pifdtichahnBR@omah Pilot
Channel, or CPégiH()Jg%cordirég %) thg settin%s from the measurﬁgmnt congol message, and transmits
8 In mando L TTro O e TO

. 1 Vel m SO =1 it e .n a . .
the reception quality measurement result in a repo?t (rPneasurement repor %6 the eNB'in a periodical

manner or triggeredhy a-configured event {8007, Itis-assumed beresthat the GE moves to the
vicinity of the border of the CSG cell. The GE measures the reception quality of the CSG cell, during
which the GELigerature 1 and Non-Patent Literature 1)

[0C06]

An active UE generally receives a measurement
control message through a Dedicated Control Channel, or
DCCH, from the eNB to which the UE is connected. The
measurement control message provides settings for taking
reception quality measurements of the current cell and an
adjacent cell. The measurement control message includes
parameters such as a frequency and a system to be
measured, event information that triggers transmission of
a measurement report to the base station, a signal used
in the measurement, and a duration (gap) for performing
the measurement. The UE measures reception quality of
the adjacent cell through & pilot channel (Common Pilot
Channel, or CPICH) according to the settings from the
measurement contrel message, and transmits the reception
quality measurement result in a report (measurement
report) to the eNB in a periodical manner or triggered by
a configured event.

[CCO7]

It is assumed here that the UE moves to the vicinity

of the border of the CSG cell. The UE measures the

reception quality of the CSG cell, during which the UE



acquires a physical cell ID (Physical Cell Identity, or PCI) of the CSG cell by receiving a
Synchronization Channel, or SCH. In particular, one PCI is determined among 510 PCIs by a
combination of a signal pattern of a Primary Synchronization Channel (P-SCH) and a pattern of a pair
of (51, S2) or (S2, S1) determined from an Secondaty-Synchronization Channel (S-SCH). The US then
notifies the macro eNB of the PCI of the CSG cell subjected to the measurement and the
measurement result. [0008] The macro eNB retains a list of CSG cells contained in the macro cell,
and the list ofC$Gicells inclutle PCls forceach Hdme BNB and a Cell GlobalHdentity, arrCGI. The
macro eNB that has received the measurement result of the CSG cell notified by the US determines a

home eNB thatHds the ddtfespondirglPCPifoffhe st B CB G kB éGhtaietiiRthe macro cell, and

transmits an iEH'éi%QiO rggug;il])1 of whether the US may be all d to perform a handover via a
Miobilty Managemgnt Entiy (VECoteiay (G 18 tho e B s PARAS of the US 1 to be

permitted, thesheme eNB; that hasgeceived:the HO request reserves i agvance wireless resources
appropriate for services provided to the US, performs acceptance control, and transmits a response
(an ACE to thB™HOaegu&sty thsit primits the hahdoverlof the B8IViadthe MMEIGV torthe'macro eNB.

[00091 -5 Upon receivin% the ACE to the HO request from the home eNB, the macro eNB
transmits an iAsttiction”(HO Bommiand) dausity a transfit t6 e BEC E&F T e GE, and the UE

ransmits a raggoghaesessdysamble, (BACH preambisin ofdesa gstablish syachygpization with the

specified home eNB. Thereafter, when the GE receives a response (random access response, or
RACH response) frofe the-hemeeNB, therGE £stablishes syrchronizatian withithe home eNB and an
uplink transmission opportunity is assigned to the GE from the home eNB. Once the synchronization is
established, tAe'GEFaRSmMits a“SI§naFE EBRfitmatiot) indicafiVer s theednipl&ticiiéf-handover to
the-home eNEt.O%i(S%tion List Patent Literature

The macro eNB retains a list of CSG cells contained
in the macro cell, and the list of CSG cells include PCIs
for each home eNB and a Cell Global Identity, cr CGI.

The macro eNB that has received the measurement result of
the CS8G cell notified by the UE determines a home eNB
that has the corresponding PCI from the list of CS8G cells
contained in the macro cell, and transmits an inguiry (HC
regquest) of whether the UE may be aliowed to perform a
handover via a Mobility Management Entity (MME)/Gateway
(GW} to the home eNB. If the handover of the UE i1s to be
permitted, the home eNB that has received the HO request
regerves 1n advance wireless resources appropriate for
services provided to the UE, performs acceptance control,
and transmits a response (an ACK to the HO request) that
permits the handcover of the UE via the MME/GW Lo the
macro eNB,

[0009]



[0010] Patent Literature 1: Japanese Patent Laid-Open No0.2007- 266732 Non-Patent Literature [0011]
Non-Patent Literature 1: 3GPP TS36.331 v8.3.0 "Evolved Universal Terrestrial Radio Access
(E-UTRA) Radio Resource Control (RRC)" -6 --  In the conventional handover control method,
however, UEs deliver reports to eNBs with referencé te only PCls of CSG cells. Therefore, if two or
more CSG cells that use the same PCS are present in the macro cell for example, the macro eNB may
transmit HO requests to more than one home eNB in response to the measurement report sent from
the OE. In such a cage; thereanay bayvasteful signating te-heme:eNBs different-fram<he home eNB
on which the US actually measured the reception quality. Further, home eNBs, which are different
from the homé@NB BHEvhich theBISract ARy ﬁ\%ﬁ@ﬁ?@ﬂttﬁe%écé@tﬁﬁlf&@é]Ft&?nméiﬂ@eserve

unnecessary [eSoHICes, for Ihe Usy SummancoLinvention . csc ce1l to the uE,

and the UE transmits a random access presamble (RACH
preamble) in order to establish synchronization with the
specified home eNB. Thereafter, when the UE receives a
response {(random access respcense, or RACH response) from
the home eNB, the UE establishes synchronization with the
home eNB and an uplink transmission opportunity is
assigned to the UR from the home eNB. Once the
synchronization is established, the UE transmits a signal
(HCO confirmation) indicative of the completion of

handover to the home aNB.

Citation List

Patent Literature

[0010]

Patent Literature 1: Japanese Patent Lald-Open No.2007-
266732

Non-Patent Literature

00111

Non—-Patent Literature 1: 3GPP T$36.331 v8.3.0 "Evolved
Universal Terrestrial Radioc Access (E~UTRA} Radio

Resource Control (RRC)"

(G012}



Technical Problem [0013]  The present invention has been made under such circumstances. It is an
object of the invention to provide a radio transmitting/receiving apparatus capable of suppressing
wasteful signaling and preventing unnecessary resources from being reserved even when two or more
CSG cells that use the same PCI are present in the@nacro cell. Solution to Problem - 7 - One
aspect of the invention is a radio transmitting/receiving apparatus, and the radio transmitting/receiving
apparatus comprises: a reception unit for receiving, from a macro cell base station, an instruction for
handover to a femtocellcontained it Aanadrolcellamd:receiving; fronmatfemto celbbase: station, a pilot
channel signal for reception quality measurement at the femto cell and a synchronization channel

signal for synchroniZation®a st6ags unittor SPFRg atict ifdidane Sivarcceskiblé ferito cell among
J%gll;ealf gggefrmir%at'ownourg)ig% éjg%erggr%ing €;/Eftlestlh%gq:not a femto cell
< _

femto cells confaipeg in.the macr
of handover destinat%on IS accéss?b e based on a physical cell | the femto cell acquired from the

received synahgenization;ehannet and:the fist asmeasurementrapert creatingsunit for adding a
physical cell ID and a unique cell ID to a measurement report indicative of a result of measurements
taken by means@tEHe pildtchdamersighak the physiealseell i DHsking acquited fromnthes
synchronizati%(% channel and bein§ indicative of a femto cell from which a signal is being received and

the unique cell 1B'b&ing ot UHiq TNy idehtifying Qemts Celi dontaiet neHe Madro &liand being
indicative of the femto,cell ofhandover destination, determined,to be accessible: and a transmission
unit for transmitting the measurement report to the macro cell. [0015]

signaling to home eNBs different from the home eNB on

which the UE actually measured the reception quality.

Further, home eNBs, which are different from the home eNB

on which the UE actually measured the reception guality,

may reserve unnecessary resources for the UE.

Summary of Invention
Technical Problem
(00131

The pregsent invention has been mads under such
circumstances. It is an object of tThe inventiocn to
provide a radio transmitting/receiving apparatus capable
of suppressing wasteful signaling and preventing
unnecessary resources from being reserved even when two
or more CSG cells that use the same PCI are present in

the macro cell.

Solution to Problem

(0014]



-8-- As described below, the present invention has other aspects. Therefore, the disclosure of the
invention is intended to provide some of the aspects of the invention, and is not intended to limit the
scope of the invention as described and claimed herein. Brief Description of Drawings [0016] [Figure
1] Figure 1 is a block diagram showing a configuratién-of a terminal apparatus according to a first
embodiment. [Figure 2] Figure 2 is a diagram for illustrating a cell arrangement according to the first
embodiment. [Figure 3] Figure 3 is a block diagram showing a configuration of a base station
apparatus accordingtethesfirstémbbdinment L fFigute. 4]: Figeire 4:is @isequence diagram for illustrating
an operation of a wireless communication system according to the first embodiment. [Figure 5] Figure

5 is a flow chart rSllustiating/dre G5eratiBn of e i rinal apparatis atedrding to the first

embOd"nenLtransmitting/receiving apparatus comprises: a reception
unit for receiving, from a macro cell base station, an
instruction for handover to a femto cell contained in a
macrc cell and receiving, from a femto cell base station,
a pilot channel signal for reception guality measurement
at the femto cell and a synchronization channel signal
for synchronization; a storage unit for storing a list
indicative of an accessible femto cell amcng femto cells
contained in the macro cell; a determination unit for
determining whether or not a femto cell of handover
destination is accessible based on a physical cell ID of
the femto cell acquired from the received synchronization
channel and the list; a measurement report creating unit
for adding a physical cell 1D and a unigue cell ID to a
measurement report indicative of a result of measurements
taken by means of the pilot channel signal, the physical
cell ID being acquired from the synchronization channel
and being indicative of a femto cell from which a signal
is being received and the unigue cell ID being for
unigquely identifyving a femto cell contained in the macro
cell and being indicative of the femto cell of handover
destination determined to be accessible; and a
transmissicn unit for transmitting the measurement report
to the macro cell.

[0015]



[Figure 6] Figure 6 is a flow chart for illustrating an operation of the base station apparatus according
to the first embodiment. - 9 -- [Figure 7] Figure 7 is a block diagram showing a configuration of a
terminal apparatus according to a second embodiment. [Figure 8] Figure 8 is a block diagram showing
a configuration of a base station apparatus accordirfj to the second embodiment. [Figure 9] Figure 9
is a sequence diagram for illustrating an operation of a wireless communication system according to
the second embodiment. [Figure 10] Figure 10 is a sequence diagram for illustrating an operation of
the wireless commuhication system! acedrding tothersecond embodiment:»[Figurectt]<kigure 11 is a
flow chart for illustrating an operation of the terminal apparatus according to the second embodiment.

[Figure 12] FigireSt? s a biGEK Giagram shofing & configiiation of Afterminal apparatds according to
a third embodimen

e%ded to provide some of the aspects of the invention,
and is not intended to limit the scope of the invention

as described and claimed herein,.

Brief Descripticon of Drawings

[0016]

[Figure 1] Figure 1 is a blcck diagram showing a
configuraticn of a terminal apparatus according to a
first embodiment.

[Figure 2] Figure 2 is a diagram for illustrating a cell
arrangement according to the first embodiment.

[Figure 3] Flgure 3 is a block diagram showing a
configuration of a base staticn apparatus according to
the first embodiment.

[Figure 4] Figure 4 is a seguence diagram for
illustrating an operation of a wireless communication
system according to the first embodiment.

[Figure 5] Figure 5 is a flow chart for illustrating an
operation of the terminal apparatus according to the
first embodiment.

[Figure 6] Figure 6 i3 a flow chart for illustrating an
operation of the base station apparatus according to the

first embodiment.



[Figure 13] Figure 13 is a block diagram showing a configuration of a base station apparatus according
to the third embodiment. [Figure 14] Figure 14 is a sequence diagram for illustrating an operation of a
wireless communication system according to the third embodiment. [Figure 15] Figure 15 is a flow
chart for illustrating an operation of the terminal app@ratus according to the third embodiment. - 10 -
[Figure 16] Figure 16 is a block diagram showing a configuration of a terminal apparatus according to
a fourth embodiment. [Figure 17] Figure 17 is a block diagram showing a configuration of a base
station apparatus@eeerding toitherfourthiembodidrenk. {Figarex18]<Figurents is a sequence diagram
for illustrating an %peration of a wireless communication system according to the fourth embodiment.

[Figure 19] Figlrs 1§ 15°8 How chart for fitstraliAg aRfgperatiol oftheterhitial APpératus according to
thefounhe”@%@ﬁﬁﬁ“embodiment,

[Figure 8] Figure 8 is a block diagram showing a
configuration of a bhase station apparatus according to
the second embodiment.

[Figure 9] Figure 9 is a seguence diagram for
illustrating an operation of a wireless communication
system according to the second embodiment.

[Figure 10] Figure 10 is a sequence diagram for
illustrating an operation of the wireless communication
system accocrding tc the second embodiment.

[Figure 11] Figure 11 is a flow chart for illustrating an
operation of the terminal apparatus according to the
second embodiment.

[Figure 12] Figure 12 is a block diagram showing a
configuraticn of a terminal apparatus according to a
third embodiment.

[Figure 13] Figure 13 is a block diagram showing a
configuration of a base station apparatus according to
the third embodiment.

[Figure 14] Figure 14 is a sequence diagram for
illustrating an operation of a wireless communication
system according to the third embodiment.

tFigure 15] Figure 15 is a flow chart for illustrating an
operation of the terminal apparatus according to the

third embodiment.



Description of Embodiments [0017]  The present invention will now be described in detail. However,
the detailed description below and attached drawings are not intended to limit the present invention.
Rather, the scope of the invention is defined by the attached claims. [0018]  The radio
transmitting/receiving apparatus according to the invéntion comprises: a reception unit for receiving,
from a macro cell base station, an instruction for handover to a femto cell contained in a macro cell
and receiving, from a femto cell base station, a pilot channel signal for measurement at the femto cell
and-a synchrohization chahnélisignal fosyrchronization; & storage ahitforsiorng a list indicative of
an accessible femto cell among femto cells contained in the macro cell; a determination unit for
determining WiBtheCOr Rt fenth IS RahIBYe PEERTRALION i€ AECASSIHE baled on a physical cell
ID of the fem@eq@@gqgﬁggé%ﬁ@ received synchronization channel and the list; a measurement
report creating unit for adding a physical cell ID and a unique cell ID to a measurement report

indicative of aresyli0f measurements taken Hy-means:of the=pjlot channelisignal, the physical cell ID
being acquired from the synchronization channel and being indicative of a femto cell from which a
signal is bein§ ¥édeived afd tie ahigueteldDDeRg for witguely identifylag edfentio cell contained in
the macro cell and pein igdice%ive of the femto cell of handover destination determined to be
accessible; and a transhissish Uhit B ftansmitting the measurement report to the macro cell. [0019]

With this configuration, nof only; the.physical cell IR Lsuchhas. Pei).ofa ferio.cell (such as a COG cell)

from which a signal is being received, but also a unique cell ID (such as CGlI) of the femto cell of
handover destihatien issadded tothermeastirement report ot thesradicoguality cEherefore, even when
two or more COG cells that use the same PCI are present in the macro cell

system according to the fourth embodiment.

[Flgure 19] Figure 19 is a flow chart for illustrating an

operation of the terminal apparatus according to the

fourth embodiment.

Description of Embodiments
[0017]

The present invention will now be described in
detail. However, the detailed description below and
attached drawings are not intended to limit the present
invention. Rather, the scope of the invention is defined
by the attached claims.

[0018]

The radio transmitting/receiving apparatus according
to the invention comprises: a reception unit for
receiving, from a macro cell base station, an instruction
for handover to a femto cell contained in a macro cell
and receiving, from a femto cell base station, a pilot

channel signal for measurement at the femto cell and a



- 12 - for example, an accessible COG cell (a COG cell of handover destination) can be identified
based on the CGl. In this way, it is possible to suppress wasteful signaling to home eNBs of
inaccessible COG cells and prevent unnecessary resources from being reserved. [0020] The
present invention adds not only the physical cellHDaf a-femto cell from which a signal is being
received but also a unique cell ID of the femto cell of handover destination to the measurement report,
and can thereby suppress wasteful signaling and prevent unnecessary resources from being reserved.
[0021] A wirgless-commanicationisystem ascerding tocembediments of thei preseat invention will
now be described below with reference to drawings. The wireless communication system according to
the embodimé&rits TR¢IGdes & terminabapparatusiwith Fadié wahsatiting/reéeiging functions (such as

mobile phones and FDA devices) and a%tiase station arg§aratu? ﬁith radio trangn[ttingi/ eceiving
u id

functions. Thé termina apparaetIﬂs%n%et & base station 8p§’r% Sare Als6 toRsidéred 48 a radio

transmitting/regeiving appatatys J0022](First embodiment) o+ determining whether
cr not a femto cell of handover destination ils accessible
based on a physical cell ID of the femto cell acquired
from the received synchronization channel and the list; a
measurement report creating unit for adding a physical
cell ID and a unique cell ID to a measurement report
indicative of a result of measurements taken by means of
the pilot channel signal, the physical cell ID being
acquired from the synchronization channel and being
indicative of a femtc cell from which a signal is being
received and the unique cell ID being for unigquely
identifying a femto cell contained in the macro cell and
being indicative of the femto cell of handover
destination determined to be accessible; and a
transmission unit for transmitting the measurement report
to the macro cell.
[0C19]

With this cenfiguration, not only the physical cell

ID (such as PCI) of a femto cell (such as a CS8G cell)
from which a signal 1is being received, but also a unigue
cell ID (such as CGI) of the femito cell of handover
destination is added to the measurement report of the
radio quality. Therefore, even when two or more CSG

cells that use the same PCI are present in the macro cell



A wireless communication system according to a first embodiment of the present invention will now be
described - 13 - below with reference to Figures 1 to 6. Figure 1 is a block diagram showing a
configuration of a terminal apparatus 1 according to the embodiment; Figure 2 is a diagram for
illustrating a cell arrangement according to the embiadiment; and Figure 3 is a block diagram showing
a configuration of a base station apparatus 2 according to the embodiment. [0023]  First, a cell
arrangement according to the embodiment will be described with reference to Figure 2. In an example

shown in Figufe 2, amagro-eNBimanagessmaceo cells having two differeatifrequency bands (fl, 12),
and CSG cells managed by two home eNBs (HeNB 1 and HeNB 2) are both located on the macro cell
of frequency f:éPCIssfthelaws TSE tells afe bolte" RO idnitElboth-PEI% are thbsante. In other
words, two CSG cells that use the same PCI ,ar?é%resent in one macro cell in this case. Meanwhile,

CGls of the tw'CSG telf€dre "CGIH3TIF 0ha CSGLell AN G| #6fof tie" other and the two CGls
are different. Hee, 1he macra eV, cogrgsponds to.a macia gl base statiopaf the jnvention. The CSG

cell corresponds to a femto cell of the invention, and the home eNB corresponds to a femto cell base
station of the mvention. kBurthere thesPC| carrespands toraphysical.celldD=afithe invention, and the CGI
corresponds to a unigue cell ID of the invention. [0024]

[0020]

The present invention adds not only the physical
cell ID of a femtec cell from which a signal is being
received but alsc a unigue cell ID of tThe femto cell of
handover destination to the measurement report, and can
thereby suppress wasteful signaling and prevent
unnecessary resources from being reserved.

[0021]

A wireless communication system according to
embodiments of the present invention will now be
described below with reference to drawings. The wireless
communication system according to the embodiments
includes a terminal apparatus with radio
transmitting/receiving functions (such as mobile phones
and PDA devices) and a base station apparatus with radio
transmitting/receiving functions. The terminal apparatus
and the base station apparatus are also considered as a
radioc transmitting/receiving apparatus.

[0022]
{(First embodiment)
A wireless communication system according te a first

embcodiment of the present invention will now be described



-14 -  Next, a configuration of the terminal apparatus 1 according to the embodiment will be
described with reference to the block diagram in Figure 1. As shown in Figure 1, the terminal
apparatus 1 (UE) comprises a reception unit 10, a PCI acquisition unit 11, a whitelist storage unit 12, a
determination unit 13, a measurement unit 14, a-measurement report creating unit 15, and a
transmission unit 16. [0025]  The reception unit 10 receives a pilot channel for reception quality
measurement at a COG cell as well as a synchronization channel for PCI acquisition from a home
eNB, and receiveésa handover cemmand (HO command) frem the mackp.eNB1[00261  The PCI
acquisition unit 11 acquires a PCI from the synchronization channel information input from the
reception unit?lo; @hdBEpaEThe FrequRred PClas the detcratimatioh anit ¢3rahdihe measurement

report creating1 unit 15t. Thelwhitelisﬁorage unit 12 stores a list of PCls and CGls of COG cells that
the terminal apparatis 1s pefmitted to socess. Tie Mioration of the Whitdlistis'Sutut to the

determinationunit,13.{0927] : 1 The determination.unit 13,determines a CGL.ofg.CQG.cell accessible

to the terminal apparatus 1 based on the PCl input from the PCl acquisition unit 11 and the
the embodiment; and Figure 3 is a block diagram showing a

configuration of a base station apparatus 2 according to
the embodiment.
(06237

First, a cell arrangement according to the
embodiment will be described with reference to Figure 2,
In an example shown in Figure 2, a macrc eNB manages
macro cells having two different frequency bands (f1, £2),
and CSG cells managed by two home eNBs {HeNB 1 and HeXNR
2} are both located on the macro cell of freguency fl.
PCIs of the two CSG cells are both "PCI #2" and both PCIs
are the same. In other words, two CSG cells that use the
same PCI are present in one macro cell in this case.
Meanwhile, CGIs of the two CS5G cells are "CGI #3" for one
CSG cell and "CGI #6" for the other and the two CGIls are
different. Here, the macro eNB corresponds to a macro
call base station of the invention. The £S6 cell
corresponds to a femto cell of the inventicon, and the
home eNB corresponds to a femto cell base station cof the
invention. Further, the PCI corresponds to a physical
cell ID ¢f the invention, and the CGI corresponds to a
unique cell ID of the invention.

[0024]



information input from the whitelist storage unit 12, and outputs the CGlI to the measurement report
creating unit 15. The measurement unit 14 measures reception quality based on the pilot channel input
from the reception unit 10, and outputs the result to the measurement report creating unit 15. [0028]
The measurement report creating unit 15 creates aimeasurement report based on the PCI input from
the PCI acquisition unit 11, the CGI of the CSG cell input from the determination unit 13 (the CGI of
the CSG cell that the terminal apparatus 1 desires to enter), and the reception quality input from the

measurement unit 14ckhe created meastuement reporhis autputite the frapsmissian unit 16. The
transmission unit 16 transmits the measurement report input from the measurement report creating

unit 15 to the ataers eNBithroudh an<mtennan§0029] L L LNext, @sconfigarationidfithe base station
apparatus 2 accaqrding to the embodiment will be described with reference to the block diagram in

Figure 3. As shoWn'ii Figure”3, the baseStatibrfdgpatatls 2 thakfo eNB) conTbieds d transmission
unit 20, a recepti ”x@i%l’t@qgs&9&'&@1“%@19&%%%2’1& q%tﬂm%i}gpiusrgtg%, and an HO request

creating unit 24. [0030] - 16 -
reception unit 10, a PCI acquisition unit 11, a whitelist
storage unit 12, a determination unit 13, a measurement
unit 14, a measurement report creating unit 15, and a
transmission unit 16.
[0025]

The reception unit 10 receives a pilet channel for
reception quality measurement at a CS8G cell as well as a
synchronization channel for PCI acquisition from a home
eNB, and receives a handover command {(HC command) from
the macro eNB.

[0026]

The PCI acquisition unit 11 acqguires a PCI from the
synchronization channel information input from the
reception unit 10, and ocutputs the acguired PCI to the
determination unit 13 and the measurement report creating
unit 15. The whitelist storage unit 12 stores a list of
PCIs and CGIs of CSG cells that the terminal apparatus 1
is permitted to access. The information of the whitelist
is output to the determination unit 13.

[0627]

The determination unit 13 determines a CGI of a C3G

cell accessible to the terminal apparatus 1 based on the

PCI input from the PCT acquisition unit 11 and the



The transmission unit 20 transmits an HO request input from the HO request creating unit 24 to the
terminal apparatus 1. The reception unit 21 receives a measurement report from the terminal
apparatus 1. The reception unit 21 also receives a list of CSG cells contained in the macro cell from
the MME/GW. The CSG cell list storage unit 22 stores the CSG cell list input from the reception unit
21, which has been sent from the MME/GW. The CSG cell list information is input to the determination
unit 23. [0031]  The determination unit 23 compares the measurement report output from the
reception unitii; which has beepsentfrom thederminad apparatus 1 awith the €SC celk list output from
the CSG cell list storage unit 22 to extract a CSG cell corresponding to the PCI included in the
measurementrepbrifrort ife térmifal dpparates sl amdesutpatsratinstrueton-todcreaiecan HO request

for the corres %nding CSG cell to the HO request creating unit 24. The HO rec%Jes creating unit 24
creates the HO request in fespohsE @ the Thstruction from the det&friimafiSh uRlt23'dnd outputs the

HO request tgtheJrangmission unit20.J0032].1  Theoperation ef . thuscanfigured,wireless
communication system will be described with reference to Figures 4 to 6. [0033] - 17 -

10, and outputs the result to the measurement report
creatling unit 15.
(60287

The measurement report creating unit 15 creates a
measurement report based on the PCI input from the PCI
acgulisition unit 11, the CGI of the CS8G cell input from
the determination unit 13 (the CGI of the CS8G cell that
the terminal apparatus 1 desires to enter), and the
reception guality input from the measurement unit 14.
The created measurement report is output to the
Transmission unit 16. The transmission unit 16 transmits
the measurement report input from the measurement report
creating unit 15 tco the macro eNB through an antenna.
[0022]

Next, a configuration of the base station apparatus
2 according to the embodiment will be described with
reference to the block diagram in Figure 2. Ag shown in
Figure 3, the base station apparatus 2 (macro eNB)
comprises a transmission unit 20, a reception unit 21, &
CS8G well list storage unit 22, a determination unit 23,
and an HC reguest creating unit 24.

[0030]



First, as a characteristic operation of the invention, description will be made to the operation (i.e.
signaling) of the entire system in the case of the cell arrangement as shown in Figure 2 when the
terminal apparatus 1 that is camping on the macro cell is to handover to one of two CSG cells having
the same PCI (i.e. the CSG cell [PC1 #2, CGI 43] af¢HeNB 1). [0034] Figure 4 is a sequence
diagram showing the operation of the wireless communication system according to the embodiment.
As shown in Figure 4, the terminal apparatus 1 takes reception quality measurements of the home
eNB 1 (S1), and acquiresttheRGli(hete, PGh#2). Thederminat apparatusl adds ke PCI of the home
eNB 1 subjected to the measurement and the CGI (here, CGT #3) of an accessible CSG cell
corresponding f&tHe PCPthé'CSdGellahache terminalapparails £ #esives feenter) to the

measuremem;cresult and notifies the base station a ar%tus 2 %macro eNB) of a resultant
measurement Fejf)%f‘t% GO EZAIRee #3)%?). f(ﬁ%%%? +5Fhe'Base &tatibhi @pparatus 2 (macro eNB)

determines ajhome,eNRdna! has iha G and:if GG olfied fiom the terminal apparatus 1 (here,

the home eNB 1), and transmits an HO request to the home eNB 1 through a Mobility Management
Entity (MME) f€atewayo(GW) {S3) If theshandevel okthesteiminal apparatus:2isto be - 18 -
permitted, the home eNB 1 that has received the HO request reserves in advance wireless resources
appropriate for¥erdid&s Provided fo thetermiral apparatus tepdirivdaccébranté eontrol, and

ransmits an AGK0 g HQ (equest VA e WWIEIRW g 15 base stalon paatus 7 fpacro ene)

from the reception unit 21, which has been sent from the
MME/GW. The CSG cell list information is input to the
determination unit 23.

[0031]

The determination unit 23 compares the measurement
report output from the reception unit 21, which has been
sent from the terminal apparatus 1, with the CSG cell
list ocutput from the C3SG cell list storage unit 22 to
extract a C3G cell corresponding toe the PCI inciuded in
the measurement report from the terminal apparatus 1, and
outputs an instruction to create an HO request for the
corresponding CSG cell to the HO reguest creating unit 24.
The HO request creating unit 24 creates the HO reguest in
response to the instruction from the determination unit
23 and outputs the HO reguest to the transmission unit 20.
[0032]

The operation c¢f a thus configured wireless
communication system will be described with reference to
Figures 4 to 6.

[0033]



[0036] Upon receiving the ACK to the HO request from the home eNB 1, the base station apparatus
2 (macro eNB) transmits an HO command for instructing the terminal apparatus 1 to transfer to the
CSG cell 1 (55), and the terminal apparatus 1 transmits a random access preamble to the specified
home eNB (S6). After the home eNB transmits a-random access response (57) and synchronization is
established, the terminal apparatus 1 transmits an HO confirmation to the home eNB 1 (58). [0037]
Next, the operation of components of the wireless communication system (the terminal apparatus 1

and the base stationrapparatuss2ywilbe-describesk {0038}« - Figure % is aflew chart showing the
operation of the terminal apparatus 1 according to the embodiment. As shown in Figure 5, the terminal

apparatus 1 reseives agilot dhame ripdca syrichrokizatieni charnel fron tiverhormereNB (510), and
takes reception r%ualit;( measurements of the pilot channel of the home eNB (S11). The terminal - 19 -

apparatus 1 thed détetfines’ Whéther oF hot the? €86 Celt Bf HalfddveTF deSfinatith iSctessible (i.e.
whether or not jtig the. €96 cell that the termipal apparatus, 1.desires tognter) based on the PCI

acquired from the synchronization channel and thie whitelist. In cases where a CSG cell that has the
PCI of a home B included intthe whitelistis the best eelkthat bas the:bestireception quality (512) for
example, this determination is made by extracting the CGI of the CSG cell corresponding to the PCI
from the whitél&R{STI)L The teftfinal apparatiiss1 feen ereates: 8 tnddsurenient Réport(tb-which the

CGl (if CQI) og}gkée 8g&es§ik1I§ CI)% 1ce%kl sr a(?g_leﬁdéé% 4)b%ngé Sﬂit:s the measurement repo.rt to the
base station apparatus J (macro e B) (515). Theréaftér, once the terminal apparatus 1 receives an

HO command fronmthe base station apparatus 2 (macro eNB) (S16), a handover to the home eNB is

performed (517).
Figure 4 is a sequence diagram showing the operation

of the wireless communication system according to the
embodiment. As shown in Figure 4, the terminal apparatus
1 takes recepition guality measurements of the home eNB 1
(s1), and acguires the PCI (here, PCI #2). The terminal
apparatus 1 adds the PCI of the home eNB 1 subjected to
the measurement and the CGI (here, CGI #3) of an
accessible CSG cell corresponding tce the PCI (the CSG
cell that the terminal apparatus 1 desires to enter) to
The measurement resulf, and notifies the base station
apparatus Z (macro eNB} of a resultant measurement report
MR (PCI #2, if CGI #3) (582).
[0G35]

The base station apparatus 2 {macro elNB) determines
a home eNB that has the "PCI" and "if CGI"™ notified from
the terminal apparatus 1 {(here, the home eNB 1), and
transmits an HO request to the home eNB 1 through a
Mobility Management Entity (MME)/Gateway (GW) (83). If

the handover cof the terminal apparatus 1 is to be



[0039] Figure 6 is a flow chart showing the operation of the base station apparatus 2 according to
the embodiment. As shown in Figure 6, upon receiving the measurement report of the reception quality
measurement at the home eNB from the terminal apparatus 1 (520), the base station apparatus 2
(macro eNB) creates an HO request for the home éNB-of handover destination based on the "PCI"
and "if CGI" added to the measurement report (521) and transmits the HO request to the home eNB
via the MME/GW - 20 - (S22). Upon receiving a response (HO request ACK) to the HO request from
the home eNBwiarthetMME/GW (823} thebase Statiormapparattisid guaeneMB) transmits an HO
command for causing a transfer to the home eNB to the terminal apparatus 1 based on the HO
request ACK {524) 0040t S & Atedrdifg 36 e FirelesscoRfriufieaier S§stem according to the first
embodiment, ésincre th% base s#ation apparatus 2 macgfp %Nthjr t{jev sa homZeNB whose CGI (if
CGl) is desireoptg)y fe tefmina %ﬁpgrealfﬁ% Trorh alist 16 trarismit &n 6%%%1%% t, it is possible to
reduce wastefyl signaling 19 fwe or merehorme eNBs.that have the samg PClLapdreduce unnecessary

resources being reserved in the home eNBs. [0041]  In other words, to cope with the problem of a
prior art that the bese staticrhapparatess2émacra.eNB) eediMidabitly transmitsiid@«requests even to
other home eNBs that have the same PCI, the terminal apparatus 1 adds a CGI of a home eNB to
which the terrfiiralt appafitds L Hesies to handovérte'a méasurement report and transmits the report
to the base st?gg?@ g\}op_aratus 2 (macro eNB) in the embodiment, so that the HO request is sent to only
an appropriate home eNB. [0042]

Upon receiving the ACK to the HO request from the

home eNB 1, the base station apparatus 2 (magro eNB)
transmits an HC command for instructing the terminal
apparatus 1 to transfer to the C3G cell 1 (83), and the
terminal apparatus 1 transmits a random access preamble
to the specified home eNB (56). After the home eNB
transmits a random access response {S7) and
synchronization is established, the terminal apparatus 1
transmits an HO confirmation to the home eNB 1 {88).
[0037]

Next, the operation of components of the wireless
communication system {(the terminal apparatus 1 and the
base station apparatus 2) will ke described.

[0038]

Figure 5 i1s a flow chart showing the coperation of
the terminal apparatus 1 according to the embodiment. As
shown in Figure 5, the terminal apparatus 1 receives a
pllot channel and a synchronization channel from the home
eNB (310}, and takes reception guality measurements of

the pilot channel of the home eNB (S11). The terminal



(Second embodiment) - 21 - A wireless communication system according to a second embodiment
of the present invention will now be described below with reference to Figures 7 to 10. In this unit,
description will primarily be made to differences from the first embodiment. Therefore, the
configuration and operation of the second embodiment-are similar to those of the first embodiment
unless otherwise noted. [0043] In this embodiment, it is assumed that a network policy of the base
station apparatus 2 (macro eNB) does not support a reliable handover and is of aggressive one that

performs a handoyer regardless of the-peesenge or ahsenee-ofan aceess,permigsion; in other words,
the embodiment is intended for a so-called aggressive base station apparatus 2 (macro eNB) of

Release 8. Thel netwatk poticyleftherbasesstation apparatid 24macre eNB)4s fnetuded in system
information of the base station apparatus 2 (macro eNB), and conveyed to the entire macro cell

through a Bra&dtastCoritrdt Chantiel GHBCER Alletathel tRE heBFBIR FOES of the base station
apparatus 2 ( 1S di asur nt tr Ssage conveyed to the
Sttt ol st ol tlsed R sl

terminal apparatus 1 individ rough a Dedicated Contro nne 2 -
synchronization channel and the whitelist. In cases
where a C3G cell that has the PCI of a home eNB inciuded
in the whitelist is the best cell that has the best
reception guality (S512) for example, this determination
is made by extracting the CGIL of the CS8G cell
corresponding to the PCI from the whitelist (513). The
terminal apparatus 1 then creates a measurement report to
which the CGI (if CGI) of the accessible C35G cell is
added (814}, and transmits the measurement report to the
base station apparatus 2 {(macro eNB) {(515}). Thereafter,
once the terminal apparatus 1 receives an HO command from
the base station apparatus 2 {macro eNB) {816), a
handover to the home eNB is performed {317).
(0039}

Figure ¢ is a flow chart showing the operation of
the base station apparatus 2 according to the embodiment.
As shown in Figure &, upcn recelving the measurement
report of the reception quality measurement at the home
eNB from the terminal apparatus 1 (520}, the base station
apparatus 2 (macro eNB) creates an HO reqguest for the
home eNB of handover destination based on the "PCI" and
"1f CGIY added to the mesasurement report (S21) and

Transmits the HO request to the home eNB via the MME/GW



Figure 7 is a block diagram showing a configuration of a terminal apparatus 1 according to the
embodiment. In the terminal apparatus 1 according to the embodiment, a network policy identifying
unit 17 and a location information storage unit 18 are added to the configuration according to the first
embodiment. [0045] Similarly to the first embedimnent, the reception unit 10 receives a pilot channel
as well as a synchronization channel from a home eNB, and receives an HO command from the base
station apparatus 2 (macro eNB). The reception unit 10 also receives system information including a

network policy; from the base, statien appasatys 2-(macreLNBl Thedeeeptianunit 10 hasa GPS
function that enables the reception unit 10 to receive the current location information of the terminal.
[0046] The'lRetiork pelicyidentifying tning7 sdentifies thé activBrk@blicy Loflagdrbssive one of
Release 8) from the s¥stem information input from the reception unit 10, and outputs the result to the

determination Utit13 The' PCI aBHGiSRiIbAUNT 1T % hilafy 'to thefirSdmbaditrent acquires a PCI
from the synchrgpization.channe], information, apd auipyts the acquired P tq the determination unit

13, the measurement report creating unit 15, and the location information storage unit 18. [0047] - 23 -
The location infermatian sterage wnit<l 8 storas:thedacation informatioagforrexample sthe latitude and
longitude information) of the terminal input from the reception unit 10, the PCI input from the PCI
acquisition unt%44 &hd the like in association with each other as fingerprint information of a CSG cell
that the terminal ap%ratusd]iha5£reV|%lé]sl%§%%ﬁssed. The |nform§ggr&(ifmsqjesrggln&t information) is

output to the determiination unit'L O[06 ©85 COmMULE

according to the first embodiment, since the base station
apparatus 2 {(macro eNB} retrieves a home eNB whose CGI
(if CGI) is desired by the terminal apparatus 1 from a
list to transmit an HO reguest, it is possgsible to reduce
wasteful signaling to two or more home eNBs that have the
same PCI and reduce unnecessary resources being reserved
in the home eNBs.

[0041]

In other wcrds, to cope with the problem of a priocr
art that the base station apparatus 2 (macro eNB)
redundantly transmits HO requests even to other home eNBs
that have the same PCI, the terminal apraratus 1 adds a
CGI of a home eNE to which the terminal apparatus 1
desires to handover to a measurement report and transmits
the report to the base station apparatus 2 {(macro eNB) in
the embodiment, so that the HO request is sent to only an
appropriate home eNB.

[0042]

(Second embodiment)



If it is determined that the base station apparatus 2 (macro eNB) is an aggressive macro eNB of
Release 8 based on information output from the network policy identifying unit 17, the determination
unit 13 determines whether the measured home eNB is that of an accessible CSG cell (i.e. a CSG cell
that the terminal can access) based on the PCI inpgtifrem the PCI acquisition unit 11 and the
fingerprint information input from the location information storage unit 18. [0049]  For example, the
determination unit 13 calculates the distance from the terminal apparatus 1 to the home eNB based on

the PCI of the measpreg: heme £NBthe: qurrent location drfermation ofitheterminal apparatus 1, and
the fingerprint information (PCls and the location information of CSG cells that the terminal apparatus

1 has previousiatedssad); ahgsithecdistanee isratsemt 24ntess-than a/predetermined reference
distance (for example, several tens to several hundreds meters), it is determined that the CSG cell is

likely to be th ONEACRESsi fe'{3"th¥ termihal &pparatus. Or e Bthef hafid.if the distance is larger
than the predetgrmingd; refergnce distance, the determipation is that it is Jikely that the CSG cell is not

the one accessible to the terminal apparatus 1. [0050]  As aresult of the determination, if the
measured honeENB dsilikely fo b anraccessible €86 aelhfex a CBEeelfFthat the terminal apparatus
1 desires to enter), the determination unit 13 determines the CGI of the CSG cell accessible to the
terminal appafatis 19 aha 'ottputd tHe TG the nédsUrEMeRE Fspsit iatAG ATt L5 On the other
e L ire o e SN 5 et CS T G g e

noted.

[0043]

In this embodiment, 1t is assumed that & network

policy of the base station apparatus 2 (macro eNB) dces

not support a reliable handover and is of aggressive one

that performs a handover regardless of the presence or

absence of an access permissicn. In other words, the

embodiment is intended for a so-called aggressive base

station apparatus 2 (macro eNB) of Release 8. The

network policy of the base staticon apparatus 2 (macro

eNB) is included in system information of the base

station apparatus 2 (macro eNB), and conveyed to the

entire macro cell through a Broadcast Contrel Channel, or

BCCH. Alternatively, the network policy of the base

station apparatus 2 (macro eNB} 1is included in a

measurement control message, and conveyed to the terminal

apparatus 1 individually through a Dedicated Control

Channel.

[0044]



determination unit 13 outputs, to the measurement report creating unit 15, an instruction to create a
measurement report to which a flag (non CSG flag) is added indicating that the CSG cell is the one
that the terminal apparatus 1 does not desire to enter. Alternatively, the determination unit 13 outputs
an instruction to measure another frequency (for-example, f2) of the macro cell (inter-frequency
measurement) to the measurement unit 14. - 25-[0051]  Similarly to the first embodiment, the
measurement unit 14 measures reception quality based on the pilot channel input from the reception
unit 10, and outputsithg esultytoithe-mpasuemen sepeart ereatingunit 15 Theymeasurgment unit 14
starts to measure another frequency (for example, f2) of the macro cell based on the inter-frequency
measurementinstructiciinpat frorithesdeternination taitl3. j0052)e “Riuréis: & block diagram
showing a configuration of a ,basxf station a para@us 2 according to the embodiment. In the base

station apparatiis 2 &ccordifiy 18 thé BribcHiment: aetwork polidy storsge it 25 & System
information cr§a§ggwgg6%ggg®m§§§m{eir@c§ﬂt ntrol infermation creating unjt,27 are added to the
ha f

configuration according to the first embodiment. [0053]  The network policy storage unit 25 stores
the network poticy (ofaggressiverane of ReleasesB)dntormation of the-hase station apparatus 2 (macro
eNB). The network policy information is input to the system information creating unit 26. The system

information creafing UnitP6léreatsscsystémanfoPmation friclsding WS ERSH output from the network

policy storage[%ig g? The created system information is input to the transmission unit 20.

Similarly to the first emboediment, the reception
unit 10 receives a pilot channel as well as a
synchronization channel from a home eNB, and receives an
HO command from the base station apparatus 2 (macro eNB).
The reception unit 10 also receives system information
including a network policy from the base station
apparatus Z {(macroc eNB). The reception unit 10 has a GPS
function that enables the reception unit 10 fto receive
the current location information of the terminal.

[0c46]

The network policy identifying unit 17 identifies
the network peolicy (of aggressive one of Release 8) from
the system information input from the reception unit 10,
and outputs the result to the determination unit 13. The
PCI acquisition unit 11, similariy to the first
embodiment, acquires a PCI from the synchronization
channel information, and outputs the acguired PCI to the
determination unit 13, the measurement report creating
unit 15, and the location information storage unit 18.

[0047]



- 26 - [0054]  Similarly to the first embodiment, the determination unit 23 compares the
measurement report from the terminal apparatus 1 with the CSG cell list to extract a CSG cell
corresponding to the PCI included in the measurement report from the terminal apparatus I, and
outputs an instruction to create an HO request for the cerresponding CSG cell to the HO request
creating unit 24. If the "non CSG flag" is included in the measurement report from the terminal
apparatus 1, the determination unit 23 also inputs, to the measurement control information creating
unit 27, an instructiornte areatera measurementcontral drchading anitastractiontesmeasure another
frequency (for example, f2) of the macro cell (inter-frequency measurement). [0055]  The
measurement-€6ritFol forfiatci éfelting U2 Feriatesthetrmeasarenterteontrel including an
instruction to measure ggotfe macro cell in response to the

_ i ) e ‘_érrelguc_anc gror exam Ieﬁ f2) of rgh e
instruction frony the de ermlna%on uahtltlf% he crggged fedsirémentidohtrot %s@pgﬁe is input to the
transmission ugit 20 The transmission unit 20-transmits the system dnfepmation input from, the system
information creating unit 26, the HO request input from the HO request creating unit 24, the
measurementicontrdl messagetinputlfidm the measurementconirohindaroration-ereating unit 27, and
the like to the terminal apparatus I. [0056]

fingerprint information of a CSG cell that the terminal

apparatus 1 has previously accessed. The information

(fingerprint information) is ocutput to the determination

unit 13.

[(0048]

If it is determined that the base station apparatus
2 {macrc eNB) is an aggressive macro eNB of Release §
based on infermaticn output from the network policy
identifying unit 17, the determination unit 13 determines
whether the measured hcome eNB is that of an accessible
C8G cell (i.e. a CSG cell that the terminal can access)
based on the PCI input from the PCI acquisition unit 11
and the fingerprint information input from the location
information storage unit 18.

[0049]

For example, the determination unit 13 calculates
the distance from the terminal apparatus 1 to the home
eNE based on the PCI of the measured home eNB, the
current location infermation of the terminal apparatus 1,
and the fingerprint informaticn {(PCIs and the location

information of CSG cells that the terminal apparatus 1

has previously accessed), and if the distance is at or



The operation of a thus configured wireless communication system will be described with reference to
Figures 9 to 11. [0057]  Figures 9 and 10 are sequence diagrams showing the operation of the
entire wireless communication system according to the embodiment. First, with reference to Figure 9,
description will be made to the operation in cases Where it is determined that the measured home eNB
is likely to be a home eNB accessible to the terminal apparatus 1 from the PCI and fingerprint
information acquired by the terminal apparatus 1. [0058]  As shown in Figure 9, the terminal
apparatus 1 réeeives thensystemdnformation §BCCH)frem dle base station (@pparatusz-(rmacro eNB)

and identifies the network policy of the base station apparatus 2 (macro eNB) (530). In this case, the
network policy oF the?badeestation appardias 2 (iktrs eNBYGS fdehtified fasidh aggressive eNB of

e e S B "
accessible to the terminal apparatus 1. On the other
hand, if the distance is larger than the predetermined
raference distance, the determination 1s that it is
likely that the CSG cell is not the one accessible to the
terminal apparatus 1.

(00507

As a result ¢f the determination, if the measursad
home eNB is likely to be an accessible CSG cell (i.e. a
CSG cell that the terminal apparatus 1 desires to enter),
the determination unit 13 determines the CGI of the CSG
cell accessible to the terminal apparatus 1, and outputs
the CGI to the measurement report creating unit 15. On
the other hand, if it is likely that the measured home
eNB is not an accessible CSG cell (i.e. the CSG cell is
not the one that the terminal apparatus 1 desires to
enter) as a result of the determination, the
determination unit 13 outputs, to the measurement report
creating unit 15, an instruction to create a measurement
report to which a flag (non C3G flag) is added indicating
that the C5G cell is the one that the terminal apparatus
1 does not desire to enter. Alternatively, the
determinaticn unit 13 outputs an instruction to measure
another frequency (for example, f2) of the macro cell

{inter-frequency measurement) to the measurement unit 14.



1 retains PCIs and the location information (fingerprint information) of CSG cells that the terminal
apparatus 1 has previously camped on, and in this case, it is determined that the measured home eNB
(home eNB 1) is likely to be a home eNB accessible to the terminal apparatus 1 from the PCI and
fingerprint information acquired by the terminal appatatus 1. [0060]  The terminal apparatus 1 then
adds the PCI of the home eNB (home eNB 1) subjected to the reception quality measurement and the
CGl (here, CGI #3) of an accessible CSG cell corresponding to the PCI (the CSC cell that the terminal
apparatus 1 desires to enter) to the reception quality measurement result, and notifies the base station
apparatus 2 (macro eNB) of a resultant measurement report MR (PCI #2, if CGI #3) (S32). [0061]

The base station appaf&tusg 2 (rhacfo ENB) determines echoifia eNB-that has tHe ePertand "if CGI"

notified from the .tgrnpti al apparatus 1 é\here% the home eNB ]2% and transrygﬁse an HO request to the

home eNB 1t 1?cj)Lugh the IGW (§ éégfthgma%%\iﬁé}:gf %St%?jmf?mlél appal%ﬁféjf is to be

permitted, the-hame eNB 1.that has receivedtbeHQ requestiresenyes in advanee wirelass resources
appropriate for services provided to the terminal apparatus 1, performs acceptance control, and

transmits - 29 ean]ACKdo0 the H®: reguestwiaithe MME/GVT ta thenlpasestation appgaratus 2 (macro
eNB) (634). [0062]
meafurement unit 14 starts to measure another freguency
(for example, f2) of the macro cell based on the inter-
Irequency measurement instruction input from the
determination unit 13.
[C052]

Figure 8 is a block diagram showing a configuration
of a base station apparatus 2 according to the embodiment.
In the base station apparatus 2 according to the
embodiment, a network policy steorage unit 25, a system
information creating unit 26, and a measurement control
information creating unit 27 are added to the
configuration according to the first embodiment.

(00531

The network policy storage unit 25 stores the
network pclicy (of aggressive one of Release 8)
information of the base station apparatus 2 (macro eNB).
The network policy information is input to the system
information creating unit 26. The system information
creating unit 26 creates system information including
information output from the network policy storage unit

25, The created system information is input to the

transmission unit 20.



Upon receiving the ACK to the HO request from the home eNB 1, the base station apparatus 2 (macro
eNB) transmits an HO command for instructing the terminal apparatus 1 to transfer to the CSG cell 1
(S35), and the terminal apparatus 1 transmits a random access preamble to the specified home eNB
(636). After the home eNB transmits a random aecess response (637) and synchronization is
established, the terminal apparatus 1 transmits an HO confirmation to the home eNB 1 (638). [0063]
Next, with reference to Figure 10, description will be made to the operation in cases where the
determination|ig ghatjit is likely that the measured home eNB is not a home eNB accessible to the
terminal apparatus 1 from the PCI and fingerprint information acquired by the terminal apparatus 1.
[0064]  As shownSaTFiguwrel10, tie téreidal appatatosdireceivesithe systerrirfortiation (BCCH)
from the base station gpparatus 2 (macro eNB% and identifies the network policy of the base station

apparatus 2 (Hatro eRB)(B46)" fir this calE g bale StatisiPapparatiid™ (hacisENB) salso
identified as an,agaressive eNB of Released; .30 1[9068] . The terminal apparatus l takes

reception quality measurements of the home eNB (home eNB 1) (S41), and acquires the PCI (here,
PCI #2). The terminal:apparatys tloretains RCis andthedacationtinformatien (fingerprint information) of
CSG cells that the terminal apparatus 1 has previously camped on, and in this case, the determination
is that it is likel Bt thé Ftdasuiéd hore! 8RB (ABRE'ENB2)is nétd hornieeNB actessible to the
terminal apparatus 1 from the P.Cl.and fingerprigtinformation gequired by the terminal apparatus 1.

CSG cell to the HUO reguest creating unit 24. If the "non

CsG flag” is included in the measurement report from the

terminal apparatus 1, the determination unit 23 also

inputs, to the measurement control information creating

unit 27, an instruction to create a measurement control

including an instruction to measure another frequency

(for example, £2Z) of the macro cell {inter-frequency

measurement) .

[0055]

The measurement control information creating unit 27

creates the measurement control including an instruction

to measure another freguency (for example, £2) of the

macro cell in response to the instruction from the

determination unit 23. The created measurement control

message 1s input to the transmission unit 20. The

transmission unit 20 transmits the system information

input from the system information creating unit 26, the

HC reguest input from the HO reguest creating unit 24,

the measurement control message input from the



[0066] For example, if the terminal apparatus 1 does not have a high level of self-decision function
(for example, the terminal apparatus 1 is a Release 8 terminal), the terminal apparatus 1 adds the PCI
of the home eNB (home eNB 2) subjected to the reception quality measurement and a flag "non CSG
flag" for notifying that the CSG cell corresponding to the PCI is not an accessible CSG cell (i.e. the
CPU cell is not the one that the terminal apparatus 1 desires to enter) to the reception quality
measurement result, and notifies the base station apparatus 2 (macro eNB) of a resultant

measurementfepottMR(PCI #2: nen ICRY flag) (842). [0064] - 1 dpeim receiving iheymeasurement
report to which the "non CPU flag" is added, the base station apparatus 2 - 31 - (macro eNB)

transmits a meaddrehienticontrormessage fardristructing-the terminal apparatus 1 to measure another
frequency (for %xa?rr%cﬁle, f2) of the macro cell (inter-frequency measurement) (S43). Upon receiving the
measurement'¢oh message from the base station apparatus 2 (macro eNB), the terminal apparatus

1 starts to measure @Hgthgﬁgggyggﬁy (for example, é%)n‘%fitaﬁ macrg cell (344), and transmits a

measurement report to the base station apparatus 2 (macro eNB) (345). [0068] If the terminal
apparatus 1 hasrachighdevelof selfdesisian functien{(thetetminal apparatus & is akRelease 9
terminal), the terminal apparatus 1 automatically starts to measure another frequency (for example, f2)
of the macro éelE(iritekfréqiiéndyt measurement) (344) at the time when the terminal apparatus 1
estimates that @gwjasured CSG cell is not an accessible CSG cell, and transmits a measurement
report to the b%se station apparatus 2 (macro eNB) (345). [0069]

Figures 9 and 10 are seqguence diagrams showing the
operation of the entire wireless communication system
according to the embodiment. First, with reference to
Figure 8, description will be made to the operation in
cases where it ils determined that the measured home eNB
is likely to be a home eNB accessible to the terminal
apparatus 1 from the PCI and fingerprint information
acguired by the terminal apparatus 1.

[0058]

Bs shown in Figure 9, the terminal apparatus 1
receives the system information (BCCH) from the base
station apparatus 2 (macro eNB) and identifies the
network policy ¢f the base station apparatus 2 (macro
eNB} (S30). In this case, the network policy of the base
station apparatus 2 (macro eNB) is identified as an
aggressive eNB of Release 8.

[0059]
The terminal apparatus 1 takes reception guality

measurements of the home eNB {(homs eNB 1) (531), and

acquires the PCI (here, PCI #2). The terminal apparatus



Figure 11 is a flow chart showing the operation of the terminal apparatus 1 according to the
embodiment. As shown in Figure 11, the terminal apparatus 1 first receives a network policy included
in system information from the base station apparatus 2 (macro eNB) (350). Next, the terminal
apparatus 1 takes reception quality measurementsof a-pilot channel of a home eNB (S51), and - 32 -
if a CSG cell that has the PCI of a home eNB contained in the whitelist is the best cell of the best
reception qualify (352), determination is made on the network policy. [0070] If it is determined that
the base station apparatus 2(macse €NB)ds ancaggressive maeta eNB.ofRelease 8-(353) as a result
of the determination on the network policy, the terminal apparatus 1 uses the acquired PCI and
fingerprint inforifaRioN6 deterniifie Wiretherthe Homé eNBristactessible fotheteminal apparatus 1
(S54). If it is determined that the CSG cell is likely to be the one accessible to the terminal apparatus

1, the terminal 3pp&ratis T ¢reates A iReasrement teport intiddiig e CE1 (FTGI) of the accessible

CSC cell, and fransmits,the rmegsurementsenart o the hase glation appaggiys 2 (macro eNB) (355).
[0071] If the determination is that it is likely that the CSG cell is not the one accessible to the

terminal appatatiss Lyandcif the terminal apparatus<dskas adighlevebofsalfsdeeision function (for
example, the terminal apparatus 1 is a Release 9 terminal) (S56), the terminal apparatus 1 starts to

take receptiorFGHAlY Meastrérmefits-6fanttheffiéquentsFotithe base statisirdppatatus 2 (macro

eNB) (mter-fr%acuc?gf é’&e%syur%@g”@%}%@%‘gﬂ%@@@g‘&% n?_asurement report (357).

[G0s0]

The terminal apparatus 1 then adds the PCI of the
home eNB {(home eNB 1} subjected to the reception quality
measurement and the CGI (here, CGI #3) of an accessible
C8G cell corresponding to the PCI (the CSG cell that the
terminal apparatus 1 desires to enter) to the reception
guality measurement result, and notifies the base station
apparatus Z (macro eNB} of a resultant measurement report
MR (PCI #2, if CGI #3) (832).

[0061]

The base station apparatus 2 {(macro eNB) determines
a home eNB that has the "PCI"” and "if CGI" notified from
the terminal apparatus 1 (here, the home eNB 1), and
transmits an HO request to the home eNB 1 through the
MME/GW {S33). If the handover of the terminal apparatus
1 is to be permitted, the home eNB 1 that has received
the HO request reserves in advance wireless resources
appropriate for services provided to the terminal

apparatus 1, performs acceptance control, and transmits



-33-[072] Onthe other hand, if the terminal apparatus 1 does not have a high level of
self-decision function (for example, the terminal apparatus 1 is a Release 8 terminal), the terminal
apparatus 1 creates a measurement report including a flag for notifying that the CSG cell is not an
accessible CSG cell, and transmits the measurement report to the base station apparatus 2 (macro
eNB) (558). [0073]  According to the wireless communication system according to the second
embodiment, similar effects to the first embodiment can be achieved. [0074] The embodiment is
intended for afraggressive base stationcppparatus2 (MacragNB)iof Release®s 4a this case, when the
terminal sends a CGl (if CGl) of an accessible CSG cell with a measurement report, it is conceivable
that a handoveF fistrretion Afalabe rovided regardiess of Whether the CSG cell is actually the one
accessible to E@%fﬁ?inal apparatus 1. In other words, in the case of an aggressive macro eNB of
Release 8, it is conceivable that the terminal apparatus 1 starts HO procedures for home eNBs that

are not listed in the whitelist-causing,g praklem-ef wasteful signaling,,Also similarly to.the first

embodiment, sending only a PCl in - 34 -
heme eNB 1, the base station apparatus 2 (macro eNB)
transmits an HO command for instructing the terminal
apparatus 1 to transfer to the CSG cell 1 (535}, and the
terminal apparatus 1 transmits a random access preamble
to the specified home eNB (53€). After the home eNB
transmits a random access response (837) and
synchronization 1s established, the terminal apparatus 1
transmits an HO confirmation to the home eNB 1 (S38).
(0063]

Next, with reference to Figure 10, description will
pe made to the operation in cases where the determination
is that it is likely fthat the measured home &NB is not a
home eNB accessible to the terminal apparatus 1 from the
PCI and fingerprint information acguired by the terminal
apparatus 1.

[0064]

As shcown in Figure 10, the terminal apparatus 1
receives the system information (BCCH) from the base
staticn apparatus 2 (macroc eNB) and identifies the
network policy of the base station apparatus 2 {(macro
eNB) (540). In this case, the base station apparatus 2
(macro eNB} is also identified as an aggressive aNB of

Release 8.



a measurement report may cause a problem of HO requests being sent to more than one home eNB.
[0075] In this embodiment, therefore, in view of the fact that the base station apparatus 2 (macro
eNB) acts in a different way according to the network policy when a measurement report is received, it
is possible to suppress wasteful signaling and ar iritease of message size of a measurement report
by determining information to be sent in the measurement report depending on the network policy of
the base station apparatus 2 (macro eNB), [0076] In particular, according to the wireless
communicationusystem according to the embodiment, if the base station apparatus 2 (macro eNB) is
an aggressive macro eNB of Release 8, the terminal apparatus 1 uses location information by means
of fingerprints to corifitf Eonfitlengé beferethé terminabisparatscPsends YEEOT N a measurement

report. Itis thereforeypossit;lq to rfeq ce wasteful s]iBgnﬁlinégL such as han[?oya%r instructions provided to
CSG cells that &F& RoETiSted Tn the whitelist™ih this way “Signaling overh&ad tan B&%educed by

considering agtions takenbythebasestation apparays 2 (macre eNB) af the time when a reception

guality measurement result is received from the terminal apparatus 1 and transmitting a suitable
reception qualityr = 85i-rmeasurement result depending ohrtlie netwark-policy of thesbase: station
apparatus 2 (macro eNB). [0077]

information; of CSG cells that the terminal apparatus 1

has previously camped on, and in this case, the

determination 1s that it i1s likely that the measured home

eNB (home eNB 2) is not a home eNB accessible to the

terminal apparatus 1 from the PCI and fingerprint

information acgquired by the terminal apparatus 1.

[0C6e¢6]

For example, if the terminal apparatus 1 does not
have a high level of self-decision functicn (for example,
the terminal apparatus 1 is a Release 8 terminal}, the
terminal apparatus 1 adds the PCI of the home eNB {home
eNB 2} subijected to the reception quality measuremant and
a flag "non CSG flag”™ for notifying that the C3G cell
corresponding to the PCI is not an accessible CSG cell
(i.e. the CSG cell is not the one that the terminal
apparatus 1 desires to enter) to the reception guality
measurement result, and notifies the base station
apparatus 2 {(macro eNB) of a resultant measurement report
MR (PCI #2, non CSG flag) ({(842).

[0067]

Upon receiving the measurement report to which the

"non CS8G fiag" is added, the base station apparatus 2



(Third embodiment) A wireless communication system according to a third embodiment of the
present invention will now be described below with reference to Figures 12 to 15. In this unit,
description will primarily be made to differences from the second embodiment. Therefore, the
configuration and operation of the third embodimerit are similar to those of the second embodiment
unless otherwise noted. [0078]  In this embodiment, it is assumed that a network policy of the base
station apparatus 2 (macro eNB) does not support a reliable handover and is of non-aggressive that

does not perfarmz ahandover regardiess of thenpeesence ©F absence-ofl amageess:permission. In other
words, the embodiment is intended for a so-called non-aggressive macro eNB of Release 8. [0079]

Figure 12 is aipfletk dizigram showilig Brconfigurationreftaterrhiriad apparatus 12accbrding to the
embodiment. g?g terminal apparatus 1 according to the embodiment is not provided with a location
a

information stofaga-tnit 18. FUth&r iR this embédintent,if ft i d&termied that the®base station
apparatus 2 (macke. eNB) is,a non-aggrgssive m@?:(_) eNB.of Rﬁ%%s_gﬁlp%sgg on information output
g R :

from - 36 - the network policy identifying unit 17, the determination unit 13 outputs, to the

measurementeeportereating anit 1.5¢ anrnsiruction fe @reatea measurementseport to which a CGI of
a measured CSG cell is not added (i.e. a measurement report including a PCI and a reception quality
measurementdRaf f #ie medsferCSE cell)t fiidertaliy: tHe process s performied irfcases where
the terminal gggaratus 1 does n(%t havejg'; h%] level o{felf-dem&%rlg{ncggp (EOE eé%nple, the terminal

apparatus 1 is a Releasé 8 tgpn%)ingﬁ.rlf 16 terminal a p%%at%éim
macro cell (S44), and transmits a measurement report to
the base station apparatus 2 (macro eNB) {(345}).
[0068]

If the terminal apparatus 1 has a high level of
seli-decision function (the terminal apparatus 1 is a
Release 9 terminal), the terminal apparatus 1
automatically starts to measure another frequency (for
example, fZ) of the macro cell.(inter—fr@quency
measurement) {544} at the time when the terminal
apparatus 1 estimates that the measured CSG cell is not
an accessible CSG cell, and transmits a measurement
report to the base station apparatus 2 (macro eNB) (3545),
[0069]

Figure 11 is a flow chart showing the operation of
the terminal apparatus 1 according to the embodiment. As
shown in Figure 11, the terminal apparatus 1 first
receives a network policy included in system information
from the base station apparatus 2 (macro eNB) (850).

Next, the terminal apparatus 1 takes reception guality

measurements of a pilot channel of a home eNB (S51), and



has a high level of self-decision function (for example, the terminal apparatus 1 is a Release 9
terminal), the determination unit 13 outputs an instruction to measure another frequency (for example,
f2) of the macro cell (inter-frequency measurement) to the measurement unit 14. [0080]  Figure 13
is a block diagram showing a configuration of a basg station apparatus 2 according to the
embodiment. The base station apparatus 2 according to the embodiment is not provided with a CSG
cell list storage unit 22. Further in this embodiment, the network policy storage unit 25 stores a network

policy (of noniaggiessive of Release:8)intormation of therbase station apparatuls 2.(wpacre eNB).
When it is determined that the measured cell is not a macro cell (it is a CSG cell) from a PCI included
in a measurement réporefromtthe teiminabasiaratistl dhe deterintiore univ 28dnputs, to the - 37 -
measurement control information creating unit 27, an,instruction to create a measurement control
message inclddifg an‘indtrtiétion %er%%ﬁgﬁféagﬁo?ﬁeF‘f?eﬁl?@r?cy%or%i&n?ﬁ@f"’f% bt the macro cell
(inter-frequen&gm%';};_urement). [0081] The operation of a thus configured wireless communication
system will be described with reference to Figures 14 and 15. [0082]

[0070]

If it is determined that the base station apparatus
2 (macro eNB) is an aggressive macro eNB of Release B
{(S53) as a result of the determination on the network
policy, the terminal apparatus 1 uses the acquired PCI
and fingerprint information to determine whether the home
eNB is accessible to the terminal apparatus 1 (854). If
it is determined that the CSG cell is likely to be the
ocne accessible to the terminal apparatus 1, the terminal
apparatus 1 creates a measurement report including the
CGI (if CGI) of the accessible CSG cell, and transmits
the measurement report to the base station apparatus 2
{(macro eNB) (855).
[0071]

If the determination is that it is likely that the
C38G cell is not the one accessible to the terminal
apparatus 1 and if the terminal apparatus 1 has a high
level of self-decision function (for example, the
terminal apparatus 1 is a Release 9 terminal) (856), the
terminal apparatus 1 starts to take reception guality
measurements of another frequency of the base station
apparatus 2 {macro eNB) (inter-freguency measurement)

without transmitting a measurement report (357).



Figure 14 is a sequence diagram showing the operation of the entire wireless communication system
according to the embodiment.As shown in Figure 14, the terminal apparatus 1 receives system
information (BCCH) from the base station apparatus 2 (macro eNB) and identifies a network policy of
the base station apparatus 2 (macro eNB) (S60)- Ir3this-case, the network policy of the base station
apparatus 2 (macro eNB) is identified as a non-aggressive eNB of Release 8. [0083]  The terminal
apparatus 1 takes reception quality measurements of the home eNB (home eNB 1) (S61), and
acquires the RGL(here, PCI 42). At this time, it is possible to determine that the measured cell is a
CSG cell from the acquired PCI and a whitelist retained by the terminal apparatus 1. It is also possible
to determine that th&basé stdtiorcapparatis 2 (madre eNBY1B8L dossrictretain adist of CSG cells

from the network policy of the base station apparatus . émacr,o eNEZ{%OOM For example, if the
terminal appa?gﬁjs agéaesangtlﬁ}velg%?;h |%%2|S&ES€| “decision functi (ﬁt(fé) ex frﬁﬁle, the terminal

apparatus 1 is aRglease 8erminal); thetegpinal- apparatus 1 notifies the;base station apparatus 2
(macro eNB) of only a reception quality measurement result to which the PCI of the home eNB |

subjected to the rageption, quality Measurementis adaedy(S62)1nother wordsa auGGhehthe measured
home eNB 1 is not notified to the base station apparatus 2 (macro eNB). Upon receiving a

measurement-r&poft from e tertingl dpiiifattis™l, 1R baké StatforrdpgatatussF (hgérb eNB)

transmits a measuyrement cgggé)js message. ﬁ(? i@%tigctin&tgeg%rarp}igﬁli%psp ratus 1 to measure another
frequency (for example, ?2) of the macro cell (infer-fréquency measuremen (‘3863). Upon receiving the

measurementeeniiol sessagediemthe base statipn-apparatus? (pacre-eNB), the terpvnal apparatus
1 starts to measure another frequency (for example, f2) of the macro cell (864), and transmits a

measurementreport t81heé base station apparatus 2 (macro eNB) (865). [0085]
[0073]

According te the wireless communication system
according to the second embodiment, similar effects to
the first embodiment can be achieved.

00741

The embodiment is intended for an aggressive base
station apparatus 2 (macro eNB) of Release 8. In this
case, when the terminal sends a CGI (if CGI) of an
accessible CSG cell with a measurement report, it is
conceivable that & handover instruction may be provided
regardless of whether the CSG cell is actually the one
accessible to the terminal gpparatus 1. In other words,
in the case of an aggressive macro eNB of Release 8, it
is conceivable that the terminal apparatus 1 starts HO
procedures for home eNBs tThat are not lisgsted in the
whitelist, causing a problem cof wasteful signaling. Also

similarly to the first embodiment, sending only a PCI in



If the terminal apparatus 1 has a high level of self-decision function (the terminal apparatus 1 is a
Release 9 terminal), the terminal apparatus 1 - 39 - automatically starts to measure another frequency
(for example, 2) of the macro cell (inter-frequency measurement) (S64) at the time when it is
determined that the measured cell is a CSG cell and4he base station apparatus 2 (macro eNB) is a
non-aggressive macro eNB of Release 8, and transmits a measurement report to the base station
apparatus 2 (macro eNB) (365). [0086] Figure 15 is a flow chart showing the operation of the

terminal apparatus 1-aceording to the embegdiment; As shown,imkigurer15;dhederminakapparatus 1
first receives a network policy included in system information from the base station apparatus 2 (macro
eNB) (370). Next,'the terntinalcapparatushe takeseeceptionedifality measurements of a pilot channel of
a home eNB ( 712 nd if a CSG cell that has the PCI of a home eNB contained in the whitelist is the
best cell of the beder ception qualify (S72), determination on the network policy is -made. [0087]

In this embodiment, therefore, in view of the fact
that the base station apparatus 2 (macro eNB) acts in a
different way according to the network policy when a
measurement report 1s received, it is possible to
suppress wasteful signaling and an increase of message
size of a measurement report by determining information
to be sent in the measurement reporit depending on the
network peclicy of the base station apparatus 2 (macro
aNB) .

[0076]

In particular, according to the wireless
communicaticn system according to the embodiment, if the
base station apparatus 2 (macro eNB) 18 an aggressive
macro eNB of Release 8, the terminal apparatus 1 uses
location Information by means of fingerprints to confirm
confidence before the terminal apparatus 1 sends "if CGI"
in a measurement report. It is therefore possible to
reduce wasteful signaling such as handover instructions
provided to CSG cells that are not listed in the
whitelist. 1In this way, signaling overhead can be
reduced by considering actions taken by the base station
apparatus 2 (macrc eNB) at the time when a reception
quality measurement result is received from the terminal

apparatus 1 and transmitting a suitable reception guality



If it is determined that the base station apparatus 2 (macro eNB) is a non-aggressive macro eNB of
Release 8 (373) as a result of the examination on the network policy, and if the terminal apparatus 1
has a high level of self-decision function (for example, the terminal apparatus 1 is a Release 9
terminal) (374), the terminal apparatus 1 starts te take reception quality measurements - 40 - of
another frequency of the base station apparatus 2 (macro eNB) (inter-frequency measurement)
without transmitting a measurement report (875). [0088] On the other hand, if the terminal

apparatus 1 dees fet bave a high lavel o self-degisionmfunction fer;example, the teyminalapparatus 1
is a Release 8 terminal), the terminal apparatus 1 creates a measurement report to which only the PCI
of the CSG célfigadded{iiera areastréementreforctoavkith a-CGl of the CSG cell is not added), and
transmits the re@%rement report to the base station apparatus 2 (macro eNB) (876). [0089]

According to t % wire]less communication system according to the third embodiment, similar effects to

the first embodiment.can be a¢hieved. [0090]

A wireless communication system according to a third
embodiment of the present invention will now be described
below with reference to Figures 12 to 15. In this unit,
description will primarily be made to differences from
the second embodiment. Therefore, the configuration and
operation of the third embodiment are similar to those of
the second embodiment unless otherwise noted.

[0078]

In this embodiment, it i1s assumed that a network
policy of the base station apparatus 2 (macro eNB) does
not support a reliable handover and is of non-aggressive
that does not perform a handover regardless of the
presence or absence 0f an access permission. In othsar
words, the embodiment is intended for a so-called non-
aggressive macre eNB of Release 8.

(00797

Figure 12 is a block diagram showing a configuration
cf a terminal apparatus 1 according to the embodiment.
The terminal apparatus 1 according to the embodiment is
not provided with a location information storage unit 18.
Further in this embodiment, if it is determined that the
base station apparatus 2 (macro eNB) is a non-aggressive

macro eNB of Release 8 pased on information output from



The embodiment is intended for a non-aggressive macro eNB of Release 8. In this case, the base
station apparatus 2 (macro eNB) does not completely support a handover for CSG cells and it is
conceivable that the base station apparatus 2 (macro eNB) does not retain a list of home eNBs
contained in the macro cell. In this case, even when ¢he terminal apparatus 1 sends a CGl (if CGI) of
an accessible COG cell with a measurement report, the base station apparatus 2 (macro eNB) cannot
take an action because of the lack of the list of COO cells, - 41 - causing a problem of an increase of

message sizerefa measurementreportiduastoiunnacgssary-dnformation. [009d}m i rlndthisn
embodiment, therefore, it is possible to minimize a message size by sending only a PCI of a home
eNB acquirediduringlmeastiement. [0092e mprsartienlan aceerding to tewirelessicommunication
system according to the embodiment, if the base station apparatus 2 (macro eNB) is a non-aggressive

macro eNB of Releale 8 the términal apparatus 1°sehd&ohiy ABENSt & Fibfie eNB acquired during
measurement, o that.theqnessage gize canbe minimized; [0093] . Incidentally, the base station

apparatus 2 (macro eNB) may retain a CSG cell list received from the MME/GW. In this case, if two or
more CSG cells dhatrhaverthe sayne PClarg peesent in thetCsedcell list thetiase station apparatus 2
(macro eNB) may perform similar operations. If the same PCI (a certain PCI) is held by only one CSG

cell in the CSE-Eelitisy, &iF B iRt maye- frardmitied) tHeRe EoRespefdifg hbme eNB.

Incidentally, the process is performed in cases where the
terminal apparatus 1 does not have a high level of self-
decision function (for example, the terminal apparatus 1
is a Release 8 terminal). If the terminal apparatus 1
has a high level of self-decision function (for example,
the terminal apparatus 1 is a Release ¢ terminal), the
determination unit 13 outputs an instruction to measure
another frequency (for example, £2) of the macro cell
(inter-fregquency measurement) tc the measurement unit 14.
[0080]

Figure 13 is a block diagram showing a configuration
of a base station apparatus 2 according to the embodiment.
The base statlon apparatus 2 according to the embodiment
is not provided with a CSG cell list storage unit 22.
Further in this embodiment, the network policy storage
unit 25 stores a network policy (of non-aggressive of
Release 8) information of the base station apparatus 2
{macro eNB). When it is determined that the measured
cell is not a macro cell (it is a CSG cell) from a PCI
included in a measurement report from the terminal

apparatus 1, the determination unit 23 inputs, to the



[0094] (Fourth embodiment) A wireless communication system according to a fourth embodiment of
the present invention will now be described below with reference to Figures 16 to 19. In - 42 - this unit,
description will primarily be made to differences from the second embodiment. Therefore, the
configuration and operation of the fourth embodimetit are similar to those of the second embodiment
unless otherwise noted. [0095] In this embodiment, it is assumed that a network policy of the base
station apparatus 2 (macro eNB) supports a reliable handover. In other words, the embodiment is
intended for arse-callecthReleaserd marra eNB::f3096]n creating unit 27, an

instruction to create a measurement control message
including an instruction to measure another frequency
(for example, f£Z2) of the macrc cell (inter-frequency
measurement) .

[0081]

The operation of a thus configured wireless
communication system will be described with reference to
Figures 14 and 15.

[0082]

Figure 14 is a sequence diagram showing the
operation of the entire wireless communication system
according to the embodiment. As shown in Figure 14,
the terminal apparatus 1 receives system information
(BCCH) from the base station apparatus 2 (macro eNB} and
ldentifies a network policy of the base station apparatus
2 (macro eNB} (S60). In this case, the network policy of
the base station apparatus 2 (macro eNB) is identified as
a non-aggressive eNB of Release 8.

[0083]

The terminal apparatus 1 takes reception gquality
measurements of the home eNB (home eNB 1) (561), and
acguires the PCI (here, PCI #2). At this time, it is
possible to determine that the measured cell is a CSG
cell from the acguired PCI and a whitelist retained by
the terminal apparatus 1. It is alsc possible to

determine that the base station apparatus 2 (macro aNB)



Figure 16 is a block diagram showing a configuration of a terminal apparatus 1 according to the
embodiment. The terminal apparatus 1 according to the embodiment is not provided with a location
information storage unit 18 and a DRX control unit 19 is added. Discontinuous reception (DRX) is a
control method of the terminal apparatus 1 to reeeiué data intermittently when the receiving data is
discontinuous in order to suppress receiving power consumption. The DRX includes long DRX and
short DRX, whose period of time during which data is not received is different from each other. The
long DRX is useddn cases whete datalisstot seceived feria long:aeriod;, sincetthe tonger the period
during which data is not received is, the more the power consumption of the terminal apparatus 1 is
suppressed. Flye- tetiiRdl 28 - apparatis 1is instiivted tolitpleriéattiie BRK and to use either of
the long DRXﬂé gl§hort DRX when the terminal apparatus 1 establishes a connection with the base
station apparatus 2. The terminal apparatus 1 does not implement the DRX without an instruction from

the base station apparatus,2,further in this emhogdiment, ititisdetermined thatthg hase station

apparatus 2 (macro eNB) is a macro eNB of Release 9 based on information output from the network
policy identifyirgrenit 17, thie detesminatios @ehif-13<npats;to thermeasurefdent umitad4; lan, instruction
to receive BCCH of a CSG cell to acquire a CGI while the terminal implements the long DRX. On the

other hand, if tHE térffifal ddesrbtamplemient thé 16ng DFER HhRe Yeteifinadtidn unit 13 outputs, to the
measuremenrtreelqg&%@agg%ggggésa@ Instructiop fo creatg a.mea ﬁrte{g)%nggﬁggé{@%gding a PCI

and a reception quality measurement result of the measured CSG cell. Base an instruction in a
measurementcaontkal maessage autpuifiomdhe ceegption-unit.10,ithe determinatiemunit 13 inputs an
instruction to implement the long DRX to the DRX control unit 19 or outputs an instruction to measure
another frequeRéy: {fbr Bramipies i2)téfth&macrd celginterfregliéhcy meassrensshtfto the

measurement unit 14. The DRX contrgl unit 19 starts to implement the long DRX according to the
output from (S Bt FA RSO Uk T3 1007144 orent - aaded (82"

other words, a CGI of the measured home &NB 1 is not
notified to the base station apparatus 2 {macro eNB).
Upon recelving a measurement report from the terminal
apparatus 1, the base station apparatus 2 (macro eNB)
transmits a measurement control message for instructing
the terminal apparatus 1 to measure another freguency
(for example, £2) of the macro cell {inter-freqguency
measurement) (563). Upon receiving the measurement
control message from the base station apparatus 2 (macro
eNB), the terminal apparatus 1 starts to measure another
frequency (for example, f2) of the macro cell (564), and
transmits a measurement report to the base station
apparatus 2 (macroc eNB)} (365).
[0085]

If the terminal apparatus 1 has a high level of
self-decision function (the terminal apparatus 1 is a

Release 9 terminal), the terminal apparatus 1



Figure 17 is a block diagram showing a configuration of a base station apparatus 2 according to the
embodiment. A DRX changing instruction unit 28 is added to the base station apparatus 2 according to
the embodiment. Further in this embodiment, the network policy storage unit 25 scores a network
policy (Release 9) information of the base station apparatus 2 (macro eNB). If a PCl and a CGl are
added to a measurement report output from the reception unit 21, which has been sent from the
terminal apparatus 1, the determination unit 23 compares it with a CSG cell list output from the CSG
cell list storage:umitr22: ta-extiact e @ SEscelbcartespondingto-a eombiration-ofithe RGl and the CGl
included in the measurement report from the terminal apparatus 1, and outputs an instruction to create
an HO requestféfrthecoorieshonding CSTEcelFtothe HO Tagaest treatirg anit 24. If a CGT is not
added to a measurement report the terminal apparatus 1, the determination unit 23 inputs, to the
DRX changing TRSICHR Gt 28; & indihuction for I {afiminal apbaratts 1.5 implermBitthe fong

DRX, or inputs;to themeaswrement contrgl infgrmation creafing,unit, 24 .an instructjon to create a
measurement control message including an instruction to measure another frequency (for example, 2)

of the macro eeglb@inter-freqbency measarémerity. [0098) ~ 45z Hasespensestorthednstrudiion from the
determination unit 23, the DRX changing instruction unit 28 inputs, to the measurement control

information cré&fifig it 27, ahdnstradtionitb Tréatess Meakiifdhhefttdtitiol htessageirdiding an

instruction to ig@glg%erpt %%ﬁ@p&%@@ In(gﬂeas Jggs%&%}he( '@ggygtion from the determination unit 23,
the measurement control information creating unit 27 creates a measurement control message
including an instougctipn to measure another frequency (for example, f2) of the macro cell, and inputs it
to the transmission unit 20. In response to the instruction from both the determination unit 23 and the

DRX changing instrdctioatnit 28 ithe andadstiremlent toatrofinformeliion ereatiigiunit 27 creates a
the terminal apparatus 1 according to the embodiment. As
shown in Figure 15, the terminal apparatus 1 first
receives a network policy included in system information
from the base station apparatus 2 {(macro eNB} (570).
Next, the terminal apparatus 1 takes reception guality
measurements of a pileot channel of a home eNB {S71), and
1f a CS8G cell that has the PCI of a home eNB contained in
the whitelist is the best cell of the best reception
gualify (872), determination on the network policy is

. made.
[0087]
If it is determined that the base station apparatus
2 (macro eNB) is a non-aggressive macro eNB of Release 8
{($73) as a result of the examination on the network
policy, and if the terminal apparatus 1 has a high level
of self-decision function (for example, the terminal

apparatus 1 is a Release 9 terminal) (§574), the terminal

apparatus 1 starts to take reception quality measurements



measurement control message including an instruction to implement the long DRX, and inputs it to the
transmission unit 20. [0099] The operation of a thus configured wireless communication system will
be described with reference to Figures 18 and 19. [0100] Figure 18 is a sequence diagram
showing the operation of the entire wireless communication system according to the embodiment.As
shown in Figure 18, the terminal apparatus 1 receives the system information (BCCH) from the base
station apparatus 2 (macro eNB) and - 46 - identifies the network policy of the base station apparatus
2 (macro eNB} {S80) i this easeytbenetwerk-pelicy-0fdhe base statiop-apparatus:2 (macro eNB) is

identified as an eNB of Release 9.
{macro eNB} (inter-freguency measurement) without
transmitting a measurement report (875H).
[0088]

On the other hand, if the terminal apparatus 1 does
not have a high level of self-decision function (for
example, the terminal apparatus 1 is a Release §
terminal), the terminal apparatus 1 creatss a measurement
report to which only the PCI of the CSG <211 1s added
(i.e. & measurement report to which a CGI ¢f the CSG cell
is not added), and transmits the measurement report to
the base station apparatus 2 (macro eNB) (876},

[0C89]

According to the wireless communication system
according teo the third embodiment, similar effects to the
first embodiment can be achieved.

[0030]

The embodiment is intended for a non-aggressive
macro eNB of Release 8. In this case, the base station
apparatus Z (macrc eNB} does not completely support a
handcver for C3G cells and it is conceivable that the
base station apparatus 2 {(macrc eNB) doss not retain a
list of home eNBs ceontained in the macro cell. In this
case, even when the terminal apparatus 1 sends a CGI (if
CGI} of an accessible C3G cell with a measurement report,
the base station apparatus 2 {macrc eNB} cannot take an

action because of the lack of the list of CSG cells,



[0101] The terminal apparatus 1 takes reception quality measurements of the home eNB (home
eNB 1) (681), and acquires the PCI (here, PCIl #2). Determination is then made to whether the terminal
apparatus 1 implements the long discontinuous reception (DRX) (682). [0102] If it is determined
that the terminal apparatus 1 does not implement tdé long DRX, the terminal apparatus 1 adds only a
PCI of the measured CSG cell to a reception quality measurement result, and transmits the
measurement report (PCI #2) to the base station apparatus 2 (macro eNB). Upon receiving the
measuremenirepsttfrom the téeviinal-appatatusd; ¢he base station-appatatus fnacro eNB)
transmits a measurement control message for instructing the terminal apparatus 1 to implement the
long DRX and'&EqUrePR T 6! (F8PfoffeceiVe BECH)HF thé ©5T celt {S84)2 instéad, the base station
apparatus 2 (rg@g?olzNB) may transmit a measurement control message with an instruction to
measure another frequency (for example, f2) of the macro cell (inter-frequency measurement). [0103]

If it is determined thattherterminal.apparatus 1 implements the longsDRXs and whensit is determined
that the measured cell is a CSG cell from the acquired PCI and a whitelist, the terminal apparatus |

automaticallyreécsives BCCHhof thes€ SE eell tovacuiréia CGIN(B85) THeltermiral apparatus | then
creates a measurement report MR (PCI #2, CGI #3) to which the PCI and the CGI are added, and
transmits it toTHE bASE Statioh APParBflis™s GnadaeNB) (386). [0104]

[0082]

In particular, according to the wireless
communicaticn system according tc the embodiment, if the
base station apparatus 2 {(macro eNB) is a non-aggressive
macro eNB of Release 8, the terminal apparatus 1 sends
only a PCI of a home eNB acquired during measurement, so
that the message size can be minimized.

[0093}]

Incidentally, the base station apparatus 2 (macro
eNB) may retain a CSGC cell list received from the MME/GW,
In this case, 1f two or more CSG cells that have the same
PCI are present in the C3G cell list, the bhase station
apparatus Z {(macro eNB) may perform similar operations.
If the same PCI (a certalin PCT) 18 held by only one C3G
cell in the C5G c¢ell 1list, an HO request may be
TZransmitted to the corresponding home eNB.

[C094]
{Fourth embodiment)

A wireless communication system according to a
fourth embodiment of the present Invention will now be

described belcocw with reference to Figures 16 to 19. In



Upon receiving a measurement report from the terminal apparatus 1, the base station apparatus 2
(macro eNB) determines the corresponding CSG cell from the PCI and the CGI added to the
measurement report and a list of CSG cells retained by the base station apparatus 2, and transmits an
HO request to a home eNB (home eNB 1) of the-carfesponding CSG cell (S87). If the handover of the
terminal apparatus 1 is to be permitted, the home eNB 1 that has received the HO request reserves in
advance wireless resources appropriate for services provided to the terminal apparatus 1, performs
acceptance cohtrel, and transmitsanpACK-ta.the HQ reguest va the MME/GW to the base station
apparatus 2 (macro eNB) (388). [0105]  Upon receiving the ACK to the HO request from the home
eNB 1, the baselstatioapparatiis’2 UnacreRBY traifsaTitt 2z HO chmiaricdfot instficting the

terminal - 48 - apparatus 1.t tranr%er to the LOG Céa% 1 s%8(%) and the t rn;éﬂnal apparatus 1 transmits
a random access prgamgle to'thé spegﬁi%ﬂa}’nolrﬁ)e e f 1 %ﬁ&hth% ome BNB transmits a

random access fesponse (0811).and.synchronizationis.established the,terminal apparatus 1
transmits an HO confirmation to the home eNB 1 (0812). [0106] Figure 19 is a flow chart showing

the operation of theer terminal @pparatus 1 according to the embodiment. As shown in Figure 19, the
terminal apparatus 1 first receives a network policy included in system information from the base
station appara{t%@%j(}nacro eNB) (890). Next, the terminal apparatus 1 takes reception quality
measurements of a Pﬁott%h,ann&%%fg%pn%nnqieNB S91), and {wggdC%@aﬁ_e” that Jg‘u%(s)};@ge PCI of a home

(
eNB contained in the whitelist is t est ce [oflt%ejbses??géleption qua |fya(0h9% examination is made

on the networkdgolicy. [920%he Wk itds determinedsihat the: base station,apparaiys 2 (macro eNB) is a
macro eNB of Release 9 (093) as a result of the examination on the network policy, determination is
made on wheth&rnoriiot the teminel lapparatds vsimplehteris it longrBRX (894). If the terminal
apparatus 1 implements the long. DRX, the terminal a é)aratus 1 receives BCCH of the COG cell to

acquire a CGF & termriinal apparatts Ttheh cteafed & mdasStreét repBi Mcluding the

acquired PCl oyp .

[0096]

Figure 16 is a bklecck diagram showing a configuration
of a terminal apparatus 1 according to the embodiment.
The terminal apparatus 1 accerding to the embodiment is
not provided with a location information storage unit 18
and a DRX centrel unit 19 is added. Discontinuocus
reception (DRX) is a control method of the terminal
apparatus 1 to recelve data intermittently when the
recelving data is discontinuous in order to suppress
recelving power consumption. The DRX includes long DRX
and short DRX, whose period of fime during which data is
not received is different from each other. The long DRX
is used 1in cases where data is not received for a long
pericd, since the longer the period during which data is
not received 1s, the more the power consumption of the

terminal apparatus 1 is suppressed. The terminal



- 49 - and CGI and a reception quality measurement result, and transmits the measurement report to
the base station apparatus 2 (macro eNB) (S96). On the other hand, if the terminal apparatus 1 does
not implement the long DRX, the terminal apparatus 1 creates a measurement report including the PCI
and a reception quality measurement result, and-traAsmits it to the base station apparatus 2 (macro
eNB) (397). [0108]  According to the wireless communication system according to the fourth
embodiment, similar effects to the first embodiment can be achieved. [0109] The embodiment is
intended for aamasraeNB df Release 9rin-thisicase, isifdestherliaserstatien apparatus 2 {macro eNB)
supports a reliable handover to a CEO cell, it is conceivable that the base station apparatus 2 (macro
eNB) provide§ htigdover idstruction aftBtierbase staion apphrattis 2 corfirmsthatithe ICEO cell is
accessible to the terminal apparatus.1. Therefore, upon receiving.a measurement report of a home
eNB from the%g?rﬁiﬁag]fggnga?ugstj%ﬁ% i%séloen%e?va% e that 1fhleOBa‘s"gel gpat?%%ﬁeap%baasrgtus 2 immediately

instructs the termingh apparatus: it read arGGl of the hame eNB.Inhis case,aLGLEf CGI) of the
accessible CEO cell sent by the terminal in the first measurement report is

implement the DRX without an instruction from the base
station apparatus 2. Further in this embodiment, if it
is determined that the base station apparatus 2 (macro
eNB} is a macro eNBE of Release 9 based on information
output from the network policy identifying unit 17, the
determination unit 13 inputs, to the measurement unit 14,
an instruction to receive BCCH of a CSG cell to acguire a
CGI while the terminal implements the long DRX. On the
other hand, 1f the terminal does not implement the long
DRX, the determination unit 13 outputs, toc the
measurement report creating unit 15, an instruction to
create a measurement report including a PCI and a
reception guality measurement result of the measured CSG
cell. Based on an instruction in a measurement control
message output from the reception unit 10, the
determination unit 13 inputs an instruction to implement
the long DRX to the DRX control unit 19 or ocutputs an
instruction to measure another frequency {for example,
£2) of the macro cell (inter-freguency measurement) to
the measurement unit 14. The DRX control unit 19 starts
to lmplement the long DRX according to the output from
the determination unit 13.

10097]



- 50 - redundant and may cause a problem of an increase of message size of a measurement report.
[0110] In this embodiment, therefore, it is possible to minimize the message size of the
measurement report by sending only a PCI of a home eNB acquired during measurement in the first
measurement report. [0111] In particular, aceoréling-to the wireless communication system
according to the embodiment, considering the fact that in cases where the base station apparatus 2
(macro eNB) is a macro eNB of Release 9, the base station apparatus 2 immediately instructs the
terminal apparatus ¥ioyread a CTGlofa homeieNB uponrreeeivingraymeasurement:reporrof the home
eNB from the terminal apparatus 1, the terminal apparatus 1 sends only a PCI of the home eNB
acquired durifg nieaBBfEMEREiR tRE firstttAgasure ment FeSoTe 10§ therefdre podsiblé & Rfinimize the

message size of the measurement report. [0112 Embodiments accqrding to the present invention
have been de‘%crl Eegd B@%%lgﬂ”dﬁ?g i%%.i ﬁgnlsclérﬁégo]f %)hga %%eﬁﬁ%%wo%e&é%?i&ngoﬁmited thereto

and alteration:and modification cap bemade therete without.departing from, the segpe R the invention
as defined by the

in this embodiment, the network policy storage unit 25
stores a network policy (Release 9) Information of the
base station apparatus 2 {(macro eNB). If a PCI and a CGI
are added fto a measurement report output from fhe
reception unit 21, which has been sent from the terminal
apparatus 1, the determination unit 23 compares it with a
CSG cell list output from the CSG cell list storage unit
272 to extract a CSG cell corresponding to a combination
of the PCI and the CGI included in the measurement report
from the terminal apparatus 1, and outputs an instruction
to create an HO request for the corresponding CSG cell to
the HO request creating unit 24. TIf a CGI ig not added
to a measurement report from the terminal apparatus 1,
the determination unit 23 inputs, to the DRX changing
instruction unit 28, an instruction for the terminal
apparatus 1 to implement the long DRX, or inputs, to the
measurement control information creating unit 27, an
instruction to create a measurement control message
including an instruction to measure another freguency
(for example, £Z) of the macro cell (inter-frequency
measurement) .

[0088]



appended claims. [0113] - 51 - For example, description has been made above to the cases
where the base station apparatus 2 (macro eNB) transmits a network policy throughout the system by
means of system information. The scope of the invention, however, is not limited thereto and the base
station apparatus 2 (macro eNB) may transmit a-network policy to the terminal apparatus 1 individually
by means of a measurement control message. [0114]  Although currently possible preferred
embodiments of the invention have been described above, it is understood that various modifications
can be made to the embedimentscandiit isdintended:that alb sueh modifications that fall within the true

spirit and scope of the invention are covered by the attached claims. Industrial Applicability
determination unit 23, the DRX changing instruction unit
28 inputs, to the measurement control information
creating unit 27, an instruction to create a measurement
contrel message including an instruction to implement the
long DRX. 1In response to the instruction from the
determination unit 23, the measurement control
information creating unit 27 creates a measurement
control message including an instruction to measure
another frequency {for example, f2) of the macro cell,
and inputs it to the transmission unit 20. In response
to the instruction from both the determination unit 23
and the DRX changing instruction unit 28, the measursment
control information creating unit 27 creates a
measurement control message including an instruction to
implement the long DRX, and inputs it to the transmission
unit 20.
[0099]

The operation of a thus configured wireless
communicatiocn system will be described with reference to
Figures 18 and 19.

[0100]

Figure 18 1is a sequence diagram showing the
operation of the entire wireless communication system
according to the embodiment. As shown in Figure 18,
the terminal apparatus 1 receives the system information

3

(BCCH) from the base station apparatus 2 (macro eNB) and



[0115] As described above, the radio transmitting/receiving apparatus according to the present
invention can effectively suppress wasteful signaling and prevent unnecessary resources from being
reserved, and is useful for a technique for performing a handover from a macro cell to a CSG cell, and
the like. Reference Signs List - 52 - 1terminal appdratus (OE) 2base station apparatus (macro eNB)
10reception unit 11PCI acquisition unit

identifies the nstwork policy of the base station
apparatus 2 (macrco eNB) (880). In this case, the network
policy of the base station apparatus 2 (macro eNB) is
identified as an eNB cof Release 9.

[0101]

The terminal apparatus 1 fakes reception quality
measurements of the home eNB (home eNB 1) (881l), and
acquires the PCI (here, PCI #2). Determination is then
made to whether the terminal apparatus 1 implements the
long discontinuous reception {DRX) (582).

[0102]

If it is determined that the terminal apparatus 1
does not implement the long DRX, the terminal apparatus 1
adds only a PCIL of the measured CSG cell to a reception
quality measurement result, and transmits the measurement
report {(PCI #2} to the base station apparatus 2 {(macro
eNB). Upon receiving the measurement report from the
terminal apparatus 1, the bass station apparatus 2 (macro
eNB) transmits a measurement contrcl message for
instructing the terminal apparatus 1 to implement the
long DRX and acquire a CGI (i.e. to receive BCCH) of the
C3G cell (S84). Instead, the base station apparatus 2
{macro eNB) may transmit a measurement control message
with an instruction to measure ancther frequency (for
example, f£2) of the macro cell (inter-freguency
measurement) .,

[0103]



12whitelist storage unit 13 determination unit 14 measurement unit 15 measurement report creating
unit 16transmission unit 17network policy identifying unit 18location information storage unit 19DRX

control unit 20transmission unit
. 4] -

If it is determined that the terminal apparatus 1
implements the long DRX, and when it is determined that
the measured cell is a C3G cell from the acguired PCI and
a whitelist, the terminal apparatus 1 automatically
receives BCCH of the C3G cell to acguire & CGI (885).

The terminal apparatus 1 then creates a measurement
report MR (PCI $2, CGI #3) to which the PCI and the CGI
are added, and transmits it to the base station apparatus
2 {macro eNB} (38B&).

[0104]

Upon receiving a measurement report from the
termineal apparatus 1, the base station apparatus 2 (macro
eNB) determines the correspcnding CSG cell from the PCI
and the CGI added to the measurement report and a list of
CSG cells retained by the base station apparatus 2, and
transmits an HO request to a home eNB (home eNB 1) of the
corresponding CSG cell (S87). If the handover of the
terminal apparatus 1 is to be permitted, the home aNB 1
that has received the HO reguest reserves in advance
wireless resources appropriate for services provided to
the terminal apparatus 1, performs accepltance control,
and transmits an ACK to the HO reguest via the MME/GW to
the base station apparatus 2 (macroc eNB) (588).

[0105]

Upon receiving the ACK te the HO request from the

home eNB 1, the base station apparatus 2 (macro eNB)

transmits an HO command for instructing the terminal



21reception unit 22COG cell list storage unit 23 determination unit 24 HO request creating unit 25
network policy storage unit 26 system information creating unit 27 measurement control information
creating unit 28DRX changing instruction unit

- A8 -

apparatus 1 to transfer to the CSG cell 1 (88%), and the
terminal apparatus 1 transmits a random access preamble
to the specified home eNB (S810). After the home eNB
transmits a random access response (S811) and
synchronization is established, the terminal apparatus 1
transmits an HO confirmation to the home eNB 1 (S812).
[C106]

Figure 19 is a flow chart showing the operation of
the terminal apparatus 1 according to the embodiment. As
shown in Figure 19, the terminal apparatus 1 first
receives a network policy included in system information
from the base station apparatus 2 {(macro eNB) (S890).
Next, the terminal apparatus 1 takes reception quality
measurements of a pilot channel of a home eNB (591), and
if a CSGC cell that has the PCT of a home eNB contained in
the whitelist is the best cell of the best reception
qualify (8$82), examination is made on the network policy.
[6107]

If it is determined that the base station apparatus
2 {(macro eNB) 1s a macro eNB of Release 9 (89%3) as a
result of the examination on the network policy,
determinaticn is made on whether or not the terminal
apparatus 1 implements the long DRX (8%4). If the
terminal apparatus 1 implements the long DRX, the
terminal apparatus 1 receives BCCH of the CSG cell to
acguire a CGI {8%5). The terminal apparatus 1 then

creates a measurement report including the acquired PCI



- 53 - Claims [Claim 1] A radio transmitting/receiving apparatus comprising: a reception unit which
receives, from a macro cell base station, an instruction for handover to a femto cell contained in a
macro cell and which receives, from a femto cell base station, a pilot channel signal for reception
guality measurement at the femto cell and a synehidghization channel signal for synchronization; a
storage unit which stores a list indicative of an accessible femto cell among femto cells contained in
the macro cell;  a determination unit which determines whether or not a femto cell of handover
destination isaccessiblesdvated oreaghysical celk[D of thedemte ealt acquited from thesreceived
synchronization channel and the list;  a measurement report creating unit which adds a physical cell
ID and a uniquETeAD%S ahealGreteititeport fitdieative st & Rssuiotteééptiorguality

measurements taken by means of the pi h %Jsign |, the physical cell ID being.acquired from the
synchronizatigr'? %ﬁgﬁrtti)e Sar?d b%}ﬁé: ﬁdigﬁlﬁ\fe gg’ g e)rﬁto %gll %ren v?/sﬁ?%%ra gsii%rﬁgt;’islb’"eir%i feceived and

the unique cell dybeing forniquely identifiing afemte.cell spntained,in themaere.cell-and being
indicative of the
terminal apparatus 1 creates a measurement report
including the PCI and a reception quality measuremsnt
result, and transmits it tc the base station apparatus 2
{macro eNB) (S8S87).
[6108]

According to the wireless communication system
according to the fourth embodiment, similar effects to
the first embodiment can be achieved.

[0109]

The embodiment is intended for a macro eNB of
Release 2. In this case, since the base station
apparatus 2 (macro eNB) supports a reliable handover to a
CSG cell, it is conceivable that the base station
apparatus Z (macro eNB) provides a handover instruction
after the base station apparatus 2 confirms that the CSG
cell is accessible to the terminal apparatus 1.
Therefore, upon receiving a measurement report of a home
eNB from the terminal apparatus 1, it is conceivable that
the base staticn apparatus 2 immediately instructs the
terminal apparatus 1 to read a CGI of the home &NRE. In
this case, a CGI (if CGI) of the accessible CSG cell sent

by the terminal in the first measurement report is



- 54 - femto cell of handover destination determined to be accessible; and a transmission unit
which transmits the measurement report to the macro cell base station. [Claim 2] The radio
transmitting/receiving apparatus according to claim 1, wherein  the reception unit can receive, from
the macro cell base station, system information including a network policy relating to a handover from
a macro cell to a femto cell or a measurement control message including the network policy, the
determination unit has a function for examining a network policy of the macro cell base station, and

the measurementireparticreatingranit ereates thegneasurement separt deperding on the network

policy of the macro cell base station. [Claim 3]
message size of a measurement report.

In this embodiment, therefore, it is possibkle to
minimize the message size of the measurement report by
sending only a PCI of a home eNB acgquired during
measurement in the first measurement report.

[06111]

In particular, according to the wireless
communication system according to the embodiment,
considering the fact that in cases where the base station
apparatus 2 (macroc eNB) is a macro eNB of Release 9, the
base station apparatus 2 immediately instructs the
terminal apparatus 1 to read a CGI of a home eNB upon
receiving a measurement report of the home eNB from the
terminal apparatus 1, the terminal apparatus 1 sends only
a PCI of the home eNB acquired during measurement in the
first measurement report. It is therefore possible to
minimize the message size of the measurement report.
(01127

Embodiments according to the present invention have
been described by way of illustration. The scope of the
invention, however, 1is not limited thereto and alterarion
and modification can be made thereto without departing
from the scope of the invention as defined by the
appended claims.

101137



The radio transmitting/receiving apparatus according to claim 2, wherein

the storage unit stores a

physical cell ID and a location information of a previously accessed femto cell base station, wherein
the determination unit determines, if it is determined that a network policy of the macro cell base - 55 -

station does not support a reliable handover and-isof aggressive one that performs a handover

regardless of presence or absence of an access permission, whether or not a femto cell of handover

destination is accessible based on a physical cell ID of the femto cell acquired from the current
synchronization chanael and egrrent lacation infarmationsaswell asdbe physical eell ID.and the
location information stored in the storage unit, and

the measurement report creating unit adds to

the measurerf@fSrepoRSif it i§ detdraied that 98 fermtoidaltofhahdbvecdestinglion is accessible,

the physical cell ID andta ”Q'%‘&%%'ﬁ@ of the femtc%cell d termln?ﬁeto be acce%;sylrblgégcr!gslm 4]

radio transmi

{ing/reeiving ApPArALUS ackording to claii 3, Wherdi® SYS -6

of system informaticn. The scope of the invention,
however, 18 not limited theretoc and the base station
apparatus 2 (macro eNB) may transmit a network policy to
the terminal apparatus 1 individually by means of a
measurement control message.

[0114]

Although currently possible preferred embodiments of
the invention have been described above, 1t is understood
that various modifications can be made to the embodiments
and it is intended that all such modifications that fall

within the true spirit and scope of the invention are

covered by the attached c¢laims.

Industrial Applicability
[0115]

As described above, the radio transmitting/receiving
apparatus according toe the present invention can
effectively suppress wasteful signaling and prevent
unnecessary resources from being reserved, and 1s useful
for a technique for performing a handover from a macro

cell to a CSG cell, and the like.

Reference Signs List

(0116}

The



the measurement report creating unit adds to the measurement report, if it is determined that the femto
cell of handover destination is not accessible, the physical cell ID of the femto cell determined to be
inaccessible and a notification indicating that the femto cell is not accessible. [Claim 5]  The radio
transmitting/receiving apparatus according to claim&3; comprising - 56 - a measurement unit which
takes reception quality measurements on another frequency band managed by the macro cell base
station if it is determined that the femto cell of handover destination is not accessible. [Claim 6]  The
radio transmitting/receivinghapparpius-accosding 1o claim 2, wherein the measurement report
creating unit does not add to the measurement report, if it is determined that a network policy of the
macro cell bage statictPGoés: Adt Slipporta Féliable haRddversaht) is of non-aggressive that does not
perform a hanpé)ver re%aerdée.ss of resence or absence of an access permission, the unique cell ID of
I'of handover

11

PCI acqguisition unit

the femto cel \C égtillna ion determined to be accessible.

12 whitelist storage unit

13 determination unit

14 measurement unit

15 measurement report creating unit
16 transmission unit

17 network policy identifying unit
i8 location information storage unit
19 DRX ccntrol unit

20 fransmissicn unit

21 reception unit

22 CSG cell list storage unit

23 determinaticn unit

24 HO reguest creating unit

25 network policy storage unit

26 system information creating unit
27 measurement control information creating unit

28 DEX changing instruction unit



[Claim 7]  The radio transmitting/receiving apparatus according to claim 6, comprising a
measurement unit which takes reception quality measurements on another frequency band managed
by the macro cell base station if it is determined that a network policy of the macro cell base station
does not support a reliable handover and is of nen-aggressive that does not perform a handover
regardless of presence or absence of an access permission. [Claim 8] The radio
transmitting/receiving apparatus according to claim 2, wherein the determination unit determines, if
it is determined that a network policy of the macroi eglbase station supports a reliable handover,
whether or not long discontinuous reception with which time required to acquire the unique cell ID is
reserved is implemented, and the measurement report creating unit does not add to the
measurement r. Ci][t)ort 'fit is determined that the long discontinuous reception is not implemented, the
unique cell ID of the em o cell of handover destination determined to be accessible. [Claim 9]

A radio transmitting/receiving apparatus comprising:

a recepticn unit which receives, from a macro cell
base station, an instruction for handover to a femto cell
centained in a macro cell and which receives, from a
femte cell base station, a pilot channel signal for
reception guality measurement at the femto cell and a
synchronization channel signal for synchronization;

a storage unit which stores a list indicative of an
accessible femto cell among femto cells contained in the
macro cell;

& determination unit which determines whether or not
a femto cell of handeocver destination is accessible based
on a physical cell ID of the femto cell acguired from the
received synchronization channel and the list;

a measurement report creating unit which adds a
physical cell ID and a unigue cell ID toc a measurement
report indicative of a result of reception guality
measurements taken by means of the pilot channel signal,
the physical cell ID being acguired from the
synchronization channel and being indicative of a femto
cell from which a signal 1s being received and the unigue
cell ID being fcr uniquely identifying a femto cell

contained in the macrc cell and being indicative of the



The radio transmitting/receiving apparatus according to claim 8, wherein ~ the measurement report
creating unit adds to the measurement report, if it is determined that the long discontinuous reception
is implemented, the physical cell ID and the unique cell ID of the femto cell determined to be

accessible. [Claim 10] - 58 -  a reception unit which receives, from a terminal apparatus, a
measurement report indicative of a result of reception quality measurements taken at a femto cell
contained in a macro cell;  a handover request creating unit which creates a handover request for a

femto cell of handover-destination hasedon a physicakcelllDiand aunique eell K. of the femto cell of
handover destination added to the measurement report, and  a transmission unit which transmits, to

the terminal apparstgs, areinstruction for handover to the femto cell based on a response to the

handover request from the femto cell of handover destination. [Claim 11]
TLransmisslon unlt which transmits thé measurement

report to the macre cell base station.

[Claim 27

The radio transmitting/receiving apparatus according
to claim 1, wherein

the reception unit can receive, from the macro cell
base station, system information including a network
policy relating to a handover from a macro cell to a
femto cell or a measurement control message including the
network policy,

the determination unit has a function for examining
a network policy of the macro cell base station, and

the measurement report creating unit creates the
measurement report depending on the network policy of the

macro cell base station.

[Claim 3]

The radioc transmitting/receiving apparatus according
to claim 2, wherein

the storage unit stores a physical cell ID and a
location information of a previcusly accessed femto cell
base station, wherein

the determination unit determines, 1f it 1is

determined that a network policy of the macrc cell base



The radio transmitting/receiving apparatus according to claim 10, comprising:  a storage unit which
stores a network policy relating to a handover from a macro cell to a femto cell; and a system
information creating unit which creates system information including the network policy, wherein  the
transmission unit transmits the system informatien tocthe terminal apparatus. - 59 -  The radio
transmitting/receiving apparatus according to claim 10, wherein the transmission unit transmits to
the terminal apparatus, if the network policy does not support a reliable handover, an instruction to
take receptiorsquality meastisements=ofa-femtocelldin anetherdfrequensy band whenthe unique cell ID

is not added to the measurement report.
aggressive one that performs a handover regardless of
presence or absence of an access permission, whether or
not a femto cell of handover destination is accessible
based on a physical cell ID of the femto cell acquired
from the current synchronization channel and current
location information as well as the physical cell ID and
the location information stored in the storage unit, and
the measurement report creating unit adds to the
measurement report, 1if it 1s determined that the femto
cell of handover destination is accessible, the physical

cell ID and a unique cell ID of the femto cell determined

to be accessible.

[Claim 4]

The radio transmitting/receiving apparatus according
to claim 3, wherein

the measurement report creating unit adds to the
measurement report, if it is determined that the femto
cell of handover destination is not accessible, the
physical cell ID of the femto cell determined to be
inaccessible and a notification indicating that the femto

cell 1s not accessible.

[Claim 5]
The radio transmitting/receiving apparatus according

te claim 3, comprising



[Claim 13]  The radio transmitting/receiving apparatus according to claim 10, wherein  the
transmission unit transmits to the terminal apparatus, if the network policy supports a reliable
handover, an instruction to implement long discontinuous reception when the terminal apparatus does
not implement the long discontinuous reception.-{Ctaim-14] A terminal apparatus comprising the
radio transmitting/receiving apparatus according to claim 1. [Claim 15] A base station apparatus
comprising the radio transmitting/receiving apparatus according to claim 10.

a measurement unit which takes reception guality

measurements con another frequency band managed oy the
macro cell base station 1f it is determined that the

femto cell of handover destinatlion is not accessible.

iClaim 6]

The radioc transmitting/receiving apparatus according
to c¢laim 2, wherein

the measurement report creating unit deoes not add to
the measurement report, 1f it is determined that a
network policy of the macro cell base station does not
support a reliable handover and is of non-aggressive that
dees not perform a handover regardless of presence or
absence of an access permission, the unique cell ID of
the femto cell of handover destination determined to be

accessible.

[Claim 7]

The radio transmitting/receiving apparatus according
to claim 6, comprising

a measurement unit which Takes reception qguality
measurements on another frequency band managed by the
macro cell base station if it 1s determined that a
network policy of the macro cell base station does not
support a reliable handover and is of non-aggressive that
does not perform a handover regardless of presence or

absence of an access permission.



-60 - A wireless communication system comprising the terminal apparatus according to claim 14
and the base station apparatus according to claim 15. [Claim 17] A radio transmitting/receiving
method, comprising:  receiving, from a femto cell base station, a pilot channel signal for reception
guality measurement at a femto cell contained in-a fiiacro cell and a synchronization channel signal for
synchronization;  determining whether or not a femto cell of handover destination is accessible
based on a physical cell ID of the femto cell acquired from the received synchronization channel and a
list indicative of an accessible femto cell among femto cells contained in the macro cell;  adding a
physical cell ID and a unique cell ID to a measurement report indicative of a result of reception quality
measurement@sct?aﬁéﬁ“b@imeans of the pilot channel signal, the physical cell ID being acquired from the
synchronization channel and being indicative of a femto cell from which ahsignal is beéi%n%received and
the unique cell ID being for uniquely |5Ler1ﬂljfying agféﬁt%ecle‘ﬂlc%%té;iﬁgg}fnat & macro éellard being
indicative of the femto: gelbof hanpdaver destination determined to be accessible;  transmitting the
measurement report to a macro cell base station; and

The determination unit determines, 1if it is

determined that a network policy of the macro cell base
station supports a reliable handover, whether or not long
discentinuocus reception with which time reguired to
acquire the unique cell ID is reserved is implemented,
and

the measurement report creating unit does not add to
the measurement repcrt, if it is determined that the long
discontinuous reception is not implemented, the unique
cell ID of the femto cell of handover destination

determined to be accessible.

iClaim 9]

The radic transmitting/receiving apparatus according
to claim 8, wherein

the measurement report creating unit adds to the
measurement report, if it is determined that the long
discontinuous reception is implemented, the physical cell
ID and the uniqgue cell ID of the femto cell determined to

be accessible,

{Claim 10]

A radio transmitting/receiving apparatus comprising:



-61 -

contained in the macro cell. [Claim 18] A radio transmitting/receiving method, comprising:
from a terminal apparatus, a measurement report indicative of a result of reception quality

measurements taken at a femto cell contained in-affaero cell;

receiving, from the macro cell base station, an instruction for handover CO the femto cell

receiving,

creating a handover request for a

femto cell of handover destination based on a physical cell ID and a unique cell ID of the femto cell of

handover destination added to the measurement report, and

transmitting, to the terminal apparatus,

an instruction for handeovesrstotthedemto cellsbased on@respense totheshanrdavern sequest from the
femto cell of handover destination.

apparatus, a measurement report indicative of a result of
reception quality measurements taken at a femto cell
contained in a macro cell;

a handover reguest creating unit which creates a
handover request for a femto cell of handover destination
based on a physical cell ID and a unique cell ID of the
femto cell of handover destination added to the
measurement raport, and

a transmission unit which fransmits, to the terminal
apparatus, an instruction for handover to the femto cell
based on a response to the handover reguest from the

femto cell of handover destination.

[Claim 11]

The radic transmitting/receiving apparatus according
to claim 10, comprising:

a sterage unit which stores a network policy
relating to a handover from a macro cell to a femto cell;
and

a2 system informaticn creating unit which creates
system information including the network policy, wherein

the transmission unit transmits the system

information to the terminal apparatus.

[Claim 12]



__59_

The radio transmitting/receiving apparatus according
to claim 10, wherein

the transmission unit transmits to the terminal
apparatus, 1f the network policy does not support a
reliable handover, an instruction to take reception
gquality measurements of a femtc cell in another frequency
band when the unique c¢ell ID is not added to the

measurement report,

[Claim 13]

The radio transmitting/receiving apparatus according
to ¢laim 10, wherein

the transmission unit transmits to the terminal

€<

apparatus, 1f the network pclicy supports a reliable
handover, an instruction to implement long discontinuous
reception when the terminal apparatus does not implement

the long discontinucus recepition.

{Claim 14]
A terminal apparatus comprising the radio

transmitting/receiving apparatus according to claim 1.

[Claim 15]
A base station apparatus comprising the radio

transmitting/receiving apparatus according to claim 10.

[Cilaim 16]



A wireless communication system comprising the
terminal apparatus according fo claim 14 and the base

station apparatus according to claim 15.

[Claim 17]

A radio transmitting/receiving method, comprising:

receiving, from a femto cell base station, a pilot
channel signal for reception gquality measurement at a
femtc cell contained in a2 macro cell and a
synchronization channel signal for synchronization;

determining whether or not a femto cell of handover
destination 1is accessible based on a physical cell ID of
the femto cell acquired from the received synchronization
channel and a list indicative of an accessible femto cell
among femto cells contained in tThe macro cell;

adding a physical cell ID and a unigue cell ID to a
measurement report indicative of a result of reception
quality measurements taken by means of the pilot channel
signal, the physical cell ID being acguired from the
synchronization channel and being indicative of a femto
cell from which a signal 1s being received and the unique
cell ID being for uniguely identifying a femto cell
contained in the macro cell and being indicative of the
femte cell of handover destination determined to be
accessible;

ftransmitting the measurement report to a macro cell

base station; and



receiving, from the macro cell base station, an
instruction for handover to the femto cell contained in

the macro cell.

[Claim 18]

A radioc transmitting/receiving method, comprising:

receiving, from a terminal apparatus, a measurement
report indicative of a result of reception quality
measurements taken at a femto cell contained in a macro
cell;

creating a handover request for a femto cell of
handover destination based on a physical cell ID and a
unique cell ID of the femto cell of handover destination
added to the measurement report, and

transmitting, to the terminal apparatus, an
instruction for handover to the femto cell based on a
response toe the handover reguest from the femto cell of

handover destination.



