-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

RADIC TRANSMITTING/RECEIVING APPARATUS AND METHOD,

TERMINAL APPARATUS, BASE STATICN 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 technigue for performing a handover

from a macro cell to a CSG cell,

Background Art

[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 1s a mobille communication system of next

generation evolved from the Universal Mobile

Telecommunications System (UMTS) and is intended to

provide more improved mobile communication services.

[0003]

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 evolvgdzfrom the Universal Mobile Telecommunications
System (UMTS) and is intended to provide more iniproved 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,is under

consideratiorFt&provide afémitd B Wireless Eonimdnicalior base dBfion SPparattis®which supports a
cell diameterloé‘ll:g]&orggi Pf &elnén%fgggt’er%tin {@d%q{ Cﬁggjli@&%@eai%@ {%ﬂd%gce, an office, a

restaurant, and a’shopping center. Some femto cell wireless communication base station apparatuses
under considgratioiia the 3rd Genesation; Pagnership: Brejeet: (S&PR)-permitlimited geoups of
members to access the base station apparatuses. Such cells are referred to as a Closed Subscriber
Group cell, oRESG 2ElSA wireless cofRfunicatdnIsake statisieapparatus-that forfiista ©SG cell is
referred to as a Hom§ Evoled NodeB, or 5|eN§. he, acro eNB ca%, for exam Ie,dmanage two or
more differentf?r%squ%ncrﬁ%%%ﬁg’(fI,Jfﬁ,,Jfﬁl),%%ﬁ the fiome eNB rﬁgﬁ efocatedon'a ?r%aﬁéncy fl. [0004]

an office, a restaurant, and a shopping center. Some
famto cell wireless communication base station
apparatuses under consideration in the 3rd Generation
Partnership Project (3GPP) permit limited groups of
members to access the base station apparatuses. Such
cells are referred to as a Closed Subscriber Group cell,
or C8G cell. A wireless communicatlion bhase station
apparatus that forms a CSG cell is referred to as a Home
Evoled NodeB, or HeNB. The macrce eNB can, for example,
manage two or more different frequency bands (f1, f2,
frn}, and the home €NB may be located on a fregquency fl.
[0C04]

A wireless communication terminal apparatus (User
Egquipment, or UE) permitted to have an access is
controlled from the network so as to connect to the home
eNB. Specifically, once in the area of the CSG cell, the
terminal apparatus is controlled to preferentially
connect to the home eNB even if the terminal apparatus
can receive radic signals from the eNB. A list of C8G
cells that the terminal 1s permitted to access is
referred to as a whitelist. Each of terminal apparatuses

has its own whitelist.



A wireless communication terminal apparatus (User Equipment, or CE) permitted to have an access is
controlled from the network so as to connect to the home eNB. Specifically, once in the area of the
CSG cell, the terminal apparatus is controlled tompr:gfe_rentially connect to the 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 access is referred to as a whitelist. Each of terminal apparatuses has its own whitelist. - 3
- [0005] D,e&gai\?éion 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]Deséflif?péiy@&%99@e@ly reseiygs a measurement sontralmessage through a
Dedicated Control Channel, or DCCH, from the eNB to which the DE is connected. The measurement

control messageprovidesg settingsdor takirg reception qualitytieasurentents: okthie current cell and an
adjacent cell. The measurement control message includes parameters such as a frequency and a
system to be“mBas et edentihformatidh tiat triygets fraf $AREsid offd hfddsurement report to the

base stationmaﬁi&pgk H?%d @Ln g}?dmﬁ ﬁﬁrﬁﬂeéytaﬂq-@eqﬁﬁ%%ﬂé(gﬁ) for performing the measurement.
3 t C throug

The DE measures reception quality of the adjacent cell a pilot channel (Common Pilot
Channel, or GRICH) according to the settings from the measurement control message, and transmits
the reception quality measurement result in a report (measurement report) to the eNB in a periodical
manner or triggeredbyartcnfigudéd egent f0007]receives a measurement

control message through a Dedicated Control Channel, or
DCCH, from the eNB to which the UE is connectead. The
measurement control message provides settings for taking
reception guality measurements of the current cell and an
adijacent 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 guality of
the adiacent cell through a pilot channel {Common Pilot
Channel, or CPICH) according to the settings from the
measurement control message, and transmits the reception
quality measurement result in a report (measurement
report) to the eNB in a periodical manner or triggerad by
a configured event.
[000771 -

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 CS5G cell, during which the UE



It is assumed here that the CE moves to the vicinity of the border of the CSG cell. The CE measures
the reception quality of the CSG cell, during which the CE - 4 - acquires a physical cell ID (Physical
Cell Identity, or PCI) of the CSG cell by receiving a Synchronization Channel, or SCH. In particular,
one PCIl is determined among 510 PCls by a combination of a signal pattern of a Primary
Synchronization Channel (P-SCH) and a pattern of a pair of (S, 52) or (S2, 51) determined from an

Secondary Synchronization Channel (S-SCH). T[?e CE thenn tifieiltpe acré),qNB of the PCI of the
CSG cell subj&ciEd 16 themeadtirément4nd the-meadirdnieht reutt [ *“FHe tacro eNB

retains a list @E@?Go%e'&%orﬁg@egémmg}%%%ﬁq@ thé§BQEQ§9i%%JI§iiBE|Ude PCls for each

home eNB and a Cell Global Identity, or CGl. The macro eNB that has received the measurement
result of the CE&reallinotifiedsbyithe CE determines=arhome«NB thatsas:the cotresgonding PCI from
the list of CSG cells contained in the macro cell, and transmits an inquiry (HO reque% of whether the
CE may be aflB®wed té perfdrma RadndoveiTVra: & Motsility Marfagerfiért Emtfty: BRME)RSateway (GM) to
the home eNB, If the hagldov%r of the CE is tocj%e Qermitt&e%, t%ﬁ&pome gNB th%tpas recteved the HO
Hrimar Nenronlzactlon atine: {r-r-= jooald a Da 1, O

request reservesin advance wireless resources appropriate for services provi ed to thé CE, performs
acceptance conygl, andqransmits; aresponse(anAGE 4e the-HO, requeshthat,permits the handover

of the CE via the MME/GW to the macro eNB. [0009] -5 -
Secondary Synchronization Channel {($-5CH)}. The UE 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 C8G cells contained
in the macro cell, and the list of CS8G cells include PCIs
for each home eNB and a Cell Glokral Identity, or CGI.

The macro eNB that has received the measurement result of
the CSG cell notified by the UE determines a home eNB
that has the corresponding PCI from the list of CSG cells
contalned in the macro cell, and transmits an inguiry (HO
reguest) of whether the UE may be allowed to perform a
handover via a Mobility Management Entity (MME)/Gateway
(GW) to the home eNB. If the handover of the UE is to be
permitted, the home eNB that has received the HO reguest
reserves in advance wireless resources appropriate for
services provided to the UE, performs acceptance control,
and transmits a response (an ACK to the HC reguest) that
permits the handover of the UE via the MME/GW to the

macro aNB.

[(0009]



Upon receiving the ACK to the HO request from the home eNB, the macro eNR transmits an
instruction (HO command) causing a transfer to the CSG cell to the UK, and the UE transmits a
random access preamble (RACH preamble) in order to establish synchronization with the specified
home eNB. Thereafter, when the UE receives a response (random access response, or RACH
response) from the home eNB, the UK establishes synchronization with the home eNB and an uplink
transmission opportunity is assigned to the UE from the home eNB. Once the Sénchronization is

established, the UK'F&Ashits a<ighdl (HE comfirmation) indicativé Bf & compiktion of handover to
i home eNg, Claiga st Paigot erare 0010] palon. gl I Japanesg: Paten: Laid-Open

N0.2007- 266732 Non-Patent Literature [0011] Non-Patent Literature 1: 3GPP T7S36.331 v8.3.0
"Evolved Uniyersal fenrestiiad Raglia Aceess: (U TRA) Radia Resouide Contralk(RRC)"

| and the UE transmits a random access preamble (RACH

preamble} in order to establish synchronization with the
specified home eNB. Thereafter, when the UE receives a
response (random access response, or RACH response) from

the home eNB, the UE establishes svnchronization with the
home eNB and an uplink transmission opportunity is

assigned to the UE from the home eNB. Once the
synchronization is established, the UE transmits a signal

(HO confirmation) indicative of the completion of

handover fo the home &NB.

Citation List

Fatent Literature

[0GLO]

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

266732

Non-Patent Literature

(00111

Non-Patent Literature 1: 3GPP TS836.331 v8.3.0 "Evolvad
_ Universal Terrestrial Radio Access {(E-UTRA} Radio

Resource Control {(RRC}Y

[0012]



-6 - Inthe conventional handover control method, however, UEs deliver reports to eNBs with
reference to only PCls of CSG cells. Therefore, if two or more CSG cells that use the same PCI are
present in the macro cell for example, the macro eNB_may transmit MO requests to more than one
home eNB in response to the measurement report sent from the US. In such a case, there may be
wasteful signaling to home eNBs different from the home eNB on which the SE actually measured the
reception quality. urtchgé, home eNBsér\{vlﬁc%%%edgig%rren(t:gg%nrtg\f %@r@ C%\IB n which the US

1

COQnvent a We
actually measure the recepﬁon quaﬁty, may reserve unnecessary resources forcfherg.’Summary of

Invention TeghnicakRrohlem @013} s The-preseptinventionhas,been madeunder sich
circumstances. It is an object of the invention to provide a radio transmitting/receiving apparatus
capable of suppressingadastefulSignatingrand prevemting unmecessépizreseutcestfrerh being reserved

even when or more CSG cells that use the same PCI are present in the macro cell. Solution to
Problem use the same PCI are present in tihe macro celil for

example, the macro &NB may transmit HO reguests to more
than one home eNB in response to the measurement report
sent from the UR. In such a case, there mav be wasteful
signaling to home eNBs different from the home &NRB on
which the UE actually measured the reception guality.
Further, home =NBs, which are different from the home eNB
on which the UE actually measured the reception gquality,

may reserve unnecessary rescurces for the UE.

Summary of Invention
Technical Problem
[0012]

The present invention has been made under such
clrcumstances. 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 macro cell.

Solution to Problem

[0014]



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 femto cell-contained in a macro cell and receiving, from a
femto cell base station, a pilot channel signal for reception quality 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 earg%r%%[ggntgfcegﬁecom@jgﬁg jn.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 femte-celkacquined fiomdhe teceived synchienization channelaind the list; a measurement
report creating unit for adding a physical cell ID and a unique cell ID to a measurement report
indicative oftar Festiitiof Measirements - takefdBARRENS oF BIioE BRanfel igiFal “thefphysical cell ID
being acquired from the s nchronizatior% channelm%ncgr%eigg ir;di%aativg oftaa {elrg-to cg:lrl1 from which a
signal is beiH&?‘éoéﬁ\%d a SﬁgﬁH%Ue crecflrriDabelng for uniquely |dsenti?y|ng a‘femt6 Cell contained in

the macro cell and being.indicative, of the femto.cell of handoveridestipation:determined to be

accessible; and a transmission unit for transmitting the measurement report to the macro cell. [0015] -
8- As desaribed below, theipreseat invention has othersaspects: Therefore, the disstosure of the
invention is intended to provide some of the aspects of the invention, and is not intended to limit the

scope of thedinvéntion &3 888G et &t ¢lafiéd Hersin "BidT e btdn i Braninys [bo16] [Figure
11 Figure 1 152 lack figqram. showing 2 Goisusion,oba ey ainal ApRacaus Agegrding to a first
for synchronization; a storage unit for storing a list
indicative of an accessible femto cell among 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 femtec 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 acguired 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
uniquely 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
transmission unit for transmitting the measurement report

to the macro cell.

[0C15]



[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 according to

the first embodiment. [Figure 4] Figure 4 is a sequgnce 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 is a flow chart for illustrating an operation of the base station apparatus according to the first
9 an operatior aee

embodiment. -9 [F%&ur%eﬁﬁiﬁé’ r d7 i5"a bigck dlagf%%e%%lv\tiiné%vggh ation of & t&inal
apparatus aceording to a secondrerpbodiment,fFigure 8] Figure 8ig.a black diagram; showing a
configuration of a base station apparatus according to the second embodiment.

intended to provide some of the aspects of the invention,

and i1s not intended to limit the scope of the invention

as described and claimed herein.

Brief Description of Drawings

[C016]

[Figure 1] Figure 1 is a block diagram showing a
configuration of a2 terminal apparatus according to a
first embodiment.

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

[Figure 3] Figure 3 1is a block diagram showing a
configuration of a base station apparatus according to
the first embodiment.

[Figure 4] Figure 4 is a seguence diagram forx
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] TFigure 6 is a flow chart for illustrating an
cperation of the base station apparatus according to the

first 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 communication system according to 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 configuration of a
terminal app%rEatus agcqndi@g to.a thil;d grsnbagdg’ﬂggtk [Filgﬁure 13] I;igure 13 is a block diagram showing

a configuration of a base staﬁgﬁz%paratus according th the third embodirment. [Figure 14] Figure 14 is

a sequence diagramferillustrating anoperation of:awireless cogwadnigation system according to the
third embodiment. [Figure 15] Figure 15 is a flow chart for illustrating an operation of the terminal
apparatus aceoerding tenthe dhireethbodiment. - 10 - : '

[Figure 8] Figure 8 is a block diagram showing a
configuration cf a base station apparatus according to
tThe second embodiment.

[Figure 9] Figure 9 is a seguence diagram for
illustrating an coperaticn of & 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 accerding to 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
configuration of a terminal apparatus according to a
third embodiment.

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

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

[Figure 157 Figure 15 is a flow chart for ililustrating an
operation of the terminal apparatus according to the

third embodiment.



[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 according to the fourth embodiment. [Figurefigure 18 is a sequence diagram for
illustrating an operation of a wireless communication system according to the fourth embodiment.
[Figure 19] Figure 19 is a flow chart for illustrating an operation of the terminal apparatus according to
the fourth e “.‘dimgnt.qg%jsq;i tigneof b%digegﬁ%[%ngl A I'ﬁl’Qe pr %eqtﬂinv%ntion will now be
described in detal; Howe er, & detailed éescription elow and attached dre%mngs are not intended to

limit the presept inventian; Rather, thescope:of the inventien;is defined-byntheraitached claims. [0018]
fourth embodiment. |
[Figure 17] Figure 17 is a block diagram showing a
cohfiguration of a base station a?parétus aécording to

the fourth embodiment.

v

[Figure 18] Figure 18 is a sequence diagram for

illustrating an operaticn of a wireless communication
system acccerding to the fourth embodiment.

[Figure 191 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 bhelow and
attached drawings are not intended to limit the present
invention. Rather, tThe scope ¢f the invention is defined
by the attached claims.

(00187

The radio transmitiing/recei%ing apparatus accerding
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



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 sia‘tiog, a pilot channel signal for 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 among femto cells contained in the macro cell; a determination
unit for determining whether or not a femta cell of handover destination is accessible based on a

physical cell 1570F fi& Ferfito celFactjtirgdtom tHE Fecelvidd SYHERPSHIZALGH ¢aknet and the list; a
measuremergggg g grgﬂ{m Lygjgfoggggmg;a physical cell {D.and g 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:acguired from thensynchronizatiom ghannel anddeing indicative-of aifemta ell from which
a signal is being received and the unique cell ID being for uniquely identifying a femto cell contained in
the macro celieartbbéifg indieatirs 6 thefefit6 telf Bf Randovet Hestifation detéffinetto be
accessible; and a tran&sim%ssugn unit far t(l‘)%n rglttﬁ%;[he rﬁeas%%%@nt report to the ngg%rgi)ecell. [0019]

With this con?i]éupaci%n, nofa(r)ﬂﬁl?/ tﬁgb ysSica cel fesﬁc EQ of & fermito %%ff?ssuch as'a CSG cell)

from which a signal is heing yiegeived; but.also aunigue gell IR (such-as €GJ)-ef thedfgmto cell of
handover destination is added to the measurement report of the radio quality. Therefore, even when
two or more C5Gncelts=that oseé thei samecRCharezpresent infthemedcrorcell thi? 1 fartexample, an

accessible COG cell (a COG cell of handover destination) can be identified based on the CCI. In this

way, it is poS8fhié td tifspress ‘%ﬁ%?é?fu%i@ﬁ’éWtouﬁGrﬁe ERBLOFihaBCcEsSIE TG G cells and prevent
unnecessarycrgfgurﬁgsa@lo@ ge{inrgiig&grvceedl 10029ls , 5 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
raceived and the unigue cell ID being for uniguely
identifying a femtc 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.
[0019]

With this configuration, nct only the physical cell
ID (such as PCI) of a femto cell (such as a C5G cell)
from which a signal is being received, but also a unique
cell ID {such as CGI) of the femto cell of handover
destination i1s added to the measurement report of the
radice quality. Therefore, even when two or more CSG

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



The present invention adds not only the physical cell ID of 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.
[00211 A wireless communication system a_ccggdin_g 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 phoné§ Ané FOK HeviceR) AR hase-tation apfaratuswith fadid trarfshitting/receiving

et R S B A B e ot
us. i icatior

transmitting/receiving apparat (First embodiment) A wireless communication system
according to gfirst.embgdiment:of the present invention wilb Rew:besdescribed - 13 - below with
reference to Figures 1 to 6. Figure 1 is a block diagram showing a configuration of a terminal
apparatus 1 aceprdingto the embedimént; Figure2 @ diagkam foFfiluskating ae@ll arrangement
according to the embodiment; and Figure 3 is a blockfdia%a@eshowin a configuration of a base

station appafafiis’ 8 Accbiditg o e €mbodmient™ - £° 1ng reserve
[00Z20]

The present invention adds not only the physical
cell ID of a femto cell from which a signal i1s being
received but also a unigue cell ID c¢f the femto cell of
handover destination to the measurenent report, and can
thereby suppress wasteful signaling and prevent
unnecessary rescurces from being reserved.

[0021]

A wireless communicaticn 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 radic
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
radio transmitting/receiving apparatus.

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

embodiment of the present invention will now be described



[0023]  First, a cell arrangement according to the embodiment will be described with reference to
Figure 2. In an example shown in Figure 2, a macro eNB manages macro cells having two different
frequency bands (f1, f2), and CSG cells managed by two home eNBs (HeNB 1 and HeNB 2) are both
located on the macro cell of frequency fl. PCls of two CSG cells are both "PCI #2" and both PCls
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 CSC cells are "CGI #3" for one CSG cell and "CGl #6" for the
other and thé &6 CaIs e différeRt FFerk® the matf e NBcoresponds'ie @ maéro éell base station of
the inventiorl?ﬂ'gg CSGaceII %org%sgﬁggs tQ acfgn Q cgl} g%ghg in\cl)%ntéo agrgitggwhome eNB
corresponds t0 a f]émoté cellbase statior of the inverition, urtﬁer, the PCI corresponds to a physical

cell ID of thedpyention, and the &G hgorrespondsdo anuniguencelt ID of the-iavention. {0024] - 14 -
Next, a configuration of the terminal apparatus 1 according to the embodiment will be described with
reference to the:blogk dfagram. inFigure-11As showh in Figure dstheiteramirnal apparats 1 (UE)
comprises a reception unit 10, a PCI amﬁisition unit 11, a whitelist storage unit 12, a determination

unit 13, a meaSaréMBRCIRTE LS a PicasUtEMERt repbft drektity dnit 187440 atFHS™idsidn unit 16.

[0025] configuration of a base staticn 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 Figure 2, a macro eNB manages
macro cells having two different frequency bands (£1, f£2),
and CSG cells managed by two home eNBs (HeNB 1 and HeNB
2) are both located on the macro cell of freguency 1.
PCIs of the two C8G cells are both "PCI #2" and both PCIs
are the same. In other words, twe CS5G cells that use the
game PCI are present in one macro cell in this case.
Meanwhile, CGIs of the two C5CG cells are "CGI #3" for one
C8G cell and "CGI #6" for the other and the two CGIs are
different. Here, the macro eNB corresponds to a macro
cell base station of the invention. The C8G cell
corresponds to a femto cell of the invention, and the
home eNB corresponds to a femto cell base staticn of the
invention. Further, the PCI corresponds Lo a physical
cell ID cof the invention, and the CGI corresponds to a
unigue cell ID of the invention.

[0G24]



The reception unit 10 receives a pilot channel for reception quality measurement at a CSG cell as well
as a synchronization channel for PCI acquisition from a home eNB, and receives a handover '
command (HO command) from the macro eNB. [0026]  The PCI acquisition unit 11 acquires a PCI
from the synchronization channel information in‘puﬁro’rh the reception unit 10, and outputs the
acquired PCI to the determination unit 13 and the measurement report creating unit 15. The whitelist
storage unit 12 stores a list of PCls and CGls of CSG cells that the terminal apparatus 1 is permitted to
access. The informtioh ofthé WhitkFstis butbut 1o the Getefrhiation UHICES 36627]1  The
determination unit 13 detegmiqte;lsea CGl Of a CSG cell acgessiple to %eeggr{pin%l apparatus 1 based on

the PCI Inpu?ﬁgronr%‘énlgoT%cqwsitlon Unit 11 and the = 15 - information mpthtTT_rom the whitelist

storage unit 12,rand Qutputs the,c Gl 1o the measurement repart cxeating uait 45« he measurement
unit 14 measures reception quality based on the pilot channel input from the reception unit 10, and
outputs the résugtt teetHe, measuremesritrepor opaatitgumif 15,8028 omprises a
reception unit 10, a PCI acgquisition unit 11, a whitelist
storage unit 12, a determination unit 13, a measurement
unit 14, a measurement report creating unit 15, and a
transmissicn unit 16.
[0025]

The reception unit 10 receives a pilot channel for
reception gquality measurement at a C3G cell as well as a
synchronization channel for PCI acguisition from a home
eNB, and receives a handover command {(HO command) from
the macro eNB.

[C0ze]

The PCI acqulsition unit 11 acguires a PCI from the
synchronization channel information input from the
reception unit 10, and outputs the acquired PCI to the
determination unit 13 and the measuremeni 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 cof the whitelist
is output to the determination unit 13.

o271

The determinaticon unit 13 determines a CGI of a C3G

cell accessible To the terminal apparatus 1 based on the

PCI input from the PCI acguisition unit 11 and the



The measurement report creating unit 15 creates a measurement 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 CSC cell that the terminal apparatus 1 desi[eslgg enter), and the reception duality input from the
measurement unit 14. The created measurement réport is output to the transmission unit 16. The

transmission unit 16 transmits the measurement report input from the measurement report creating
unit 15 to the macro eNB through an antenna. [0029] _Next, a configuration of the base station

‘ -

apparatus 2 aBGH tohe EMBGdIMEHE will be ‘Hesibed it réferetice o' the Hlockdidgram in
Figure 3. As shown.in Figure 3, the base stafion.apnaratus 2 (magro eNB).camprises a transmission

unit 20, a reception unit 21, a CSG cell list storage unit 22, a détermination unit 23, and an HO request
creating unit 24, [003Q] m36surchhe transmissian waik 20 teansmitsean: HErreguest input from the HO
request creating unit 24 to the terminal apparatus 1. The reception unit 21 receives a measurement
report from the tsrehinal dpparatusat THeeeeption Urit 21248b fetrives e Rst'sTTSG cells contained

in the macro cell from the MME/GWhThe CS? ceglgis%hﬁtora%e unit 52_ srtlggées th% CSG cell list input
from the recep fon Uit ﬁ’ﬁ“\ﬁﬁiEﬁ hasheeh sent from the IGWETHE TSGRl Tist information is

input to the defermination, yrit 235[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 pute from the CSG cell list storage unit 22 to extract a CSG cell corresponding to the
PCl included in the measurement report from the terminal apparatus 1, and outputs an instruction to
(HemBEH1HOrequ&ﬁ?oﬂﬁ%Sﬂreme“t report creating unit 15 creates a

measurement report based on the PCI input from the PCI

acquigition unit 11, the CGI of the CSG cell input from

the determination unit 13 (the CGI ¢of the C3G celil that

the terminal apparatus 1 desires to enter), and the

reception guality input from the measurement ﬁnit 14.

The created measurement report 1is output to the

transmission unit 16. The transmission unit 16 transmits

the measurement report input from the measurement report

creating unit 15 t¢o the macro eNB through an antenna.

[0029]

Next, a configuration of the base staticn apparatus

2 according to the embodiment will be described with

reference to the block diagram in Figure 3. As shown in

Figure 3, the base statlion apparatus 2 (macro eNB)

comprises a transmission unit 20, a reception unit 21, a

CSG cell list storage unit 22, a determination unit 23,

and an HO request creating unit 24.

[0030)



corresponding CSG cell to the HO request creating unit 24. The HO request creating unit 24 creates
the HO request in response to the instruction from the determination unit 23 and outputs the HO
request to the transmission unit 20. [0032] 'I;hi peration of a thus configured wireless
communication system will be described with reference to Figures 4 to 6. [0033] - 17 - 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 THEEmaErd 881 F o Randbver & ord BRI ESG Befhavifiy ic- same PCI (i.e. the
CSG cell [P%ﬁ%'tcgoﬁ?’]t%“%Bz@q[?é@é] 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 CS8G cell list input
from the reception unit 21, which has been sent from the
MME /GW. .The C3G 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 C3G cell
list output from the CSG cell list storage unit 22 tc
extract a CSG cell corresponding to the PCI included in
the measurement report from the terminal apparatus 1, and
outputs an instruction to create an HO reguest for the
corresponding CSG cell to the HO reguest creating unit 24.
The HO reguest creating unit 24 creates the HO request in
response to the instruction from the determination unit
23 and outputs the HC reguest tce the transmission unit 20.
[0032]

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

[0033]



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 acquires the PCI (here, PCI #2). The terminal apparatus
1 adds the PCI of the home eNB 1 subjected to the ‘méasurement and the CGT (here, CGT #3) of an
accessible CSG cell corresponding to the PCI (the CSG cell that the terminal apparatus 1 desires to
enter) to the measurement result, and notifies the base station apparatus 2 (macro eNB) of a resultant
measurement repoftINMIRHPGIF4 2, iFCET 43} £32)5 [0035FP = Thehase dtafiort apparatus 2 (macro

eNB) determ&nﬁ\?ea Egmrg e Bstg%gh%slghne PC_:LIi 3‘15‘93 %g eI" Qgti@i:%d frgmﬁtpgggrnginhalia paratus 1
(here, the home &N "f},'én Yransrhits an HO request to the home eNB ffhrougﬁ a Mobility

ManagementEntity (MME)/Gateway {OW)(53)/k therhandover of-theterpingh apparatus 1 is to be -

18 - permitted, the home eNB 1 that has received the HO request reserves in advance wireless
resources appropriaterfienservicesiprovided té theiteeminallappardtas e perforsis acceptance control,
and transmits an ACK to the HO request via the MME/G to the base station apparatus 2 (macro eNB)

(S4). [0036] 2PRiponTetelvind e AEKTOTHE HD r&quest fridftthe ome eNB 1 the base station

apparatus 2 (ugerg eNB). ransimits anHQ command far instiustiga the termjgaiapparatus 1 to transfer

to the CSG cell 1 (55), and the terminal apparatus 1 transmits a random access preamble to the
specified home €NB; (Se): After the home eNB teahsmits aksmelom access response (S7) and
synchronization is established, the terminal apparatus 1 transmits an HO confirmation to the home
eNB 1 (S8). [0087}! Next, the operation of components of the wireless communication system (the

rminal r 1 and th ion r 2) will ribed, :
te al apparatus E‘ia}glgr% e4b6:‘LSSe %tats%qgggggtﬁa)grambesg%%%nbg?dthe operatlion

of the wireless communication system according to the
empbodiment. As shown in Figure 4, the terminal apparatus
1 takes reception guality measurements of the home eNB 1
(51), and acquires 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 CSGE cell corresponding to the PCI (the CSG
cell that the terminal apparatus 1 desires to enter) o
the measurement result, and notifies the base station
apparatus 2 {macro eNB) of a resultant measurement report
MR (PCI #2, 1f CGI #3) (52).
[0035]

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‘l), and
transmits an HO request to the home eNB 1 through a
Mobility Management Entity (MME)/Gateway (GW) (83). If

the handover of the terminal apparatus 1 is to be



[0038] Figure 5 is a flow chart showing the operation of the terminal apparatus 1 according to the
embodiment. As shown in Figure 5, the terminal apparatus 1 receives a pilot channel and a
synchronization channel from the home eNB (S10), and takes reception quality measurements of the
pilot channel of the home eNB (S11). The termin %19 - apparatus 1 then determines whether or not
the CSG cell of handover destination is accessible (i.e. whether or not it is the CSG cell that the

terminal apparatus 1 desires to enter) based on the PCI acquired from the synchronization channel
and the whit&lfsth cCeés Viliere P COGREI that'Has the PCIdF alitifle ENB fHeluded in the whitelist

is the best cell that h%s the best recegtlgréggalétg (012€eef%r exarggle this determination is made by

extracting thé TEIF6Fthe TOE'CEll clorrespon ing {0 thé PCl from %P?él\lfv%letalist (S13). The terminal

apparatus 1 g@kgigggeast@ measutarpent-keport-tovhieh the-CEl £if CGh) of the accessible CSG cell is
added (514), and transmits the measurement report to the base station apparatus 2 (macro eNB)

(S15). Thereafier wncetheé terpsindbapparatus:d receivescamidOodommandtfromshe base station

apparatus 2 (macro eNB) (516), a handover to the home eNB is performed (S17). [0039] Figure 6
is a flow chaftshowing the-Seration of e bade &talibi a{ﬁ%g/éjfﬁs 5UcCofding £6 the embodiment. As

~shown in Figg;rcea i%%orgi%[ﬁpce}\g%gh% mﬁ?asg%mg&%gpqgg the reception quality measurement at the

home eNB from the terminal apparatus 1 (S20), the base station apparatus 2 (macro eNB) creates an
HO request fop titishome eNB 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

Upon receiving the ACK to the HO request from the
home eNB 1, the base station apparatus 2 (macrc eNB)
transmits an HO command for instructing the terminal
apparatus 1 to transfer to the CSG cell 1 (3%), and the
terminal apparatus 1 ftransmits a random access preamble
to the specified home eNB (86). After the home eNB
transmits a random access response (87) and
synchronization ig established, the terminal apparatus 1
transmits an HC 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 be described.

[0o38]

Figure 5 is a flow chart showing the operation of
the terminal apparatus 1 acceording to the embodiment. As
shown in Figure 5, the terminal apparatus 1 receives a
pilot channel and a synchronlzation channel from the home
eNB (S10), and takes reception quality measurements of

the pilet channel of the home eNB (511}. The terminal



- 20 - (522). Upon receiving a response (HO request ACK) to the HO request from the home eNB via
the MME/GW (S23), the base station apparatus 2 (macro eNB) transmits an HO command for causing
a transfer to the home eNB to the terminal apparai[1 s 1 based on the HO request ACK (524). [0040]
According to the wireless communication system according to the first embodiment, since the base
station apparatus 2 (macro eNB) retrieves a home eNB whose CGil (if CGl) is desired by the terminal
apparatus 1 from a list to transmit an HO request, it is possible to reduce wasteful signaling to two or

more home ERBR A& Fave thamé PEIHtedlibE bhfiécéSsaly fesolifcés Beifi éserved in the
home eNBs. Qoﬁ%dod%?tg%s"%@ S, 10,coRg with the problem of a.prior.art fhat the base station
redu

apparatus 2 (macro eNB ndantly transmits HO requests even to other home eNBs that have the
same PCI, theterminal appatatusd adds a GGlofiahome aNB;: i whigh-thettesminal apparatus 1
desires to handover to a measurement report and transmits the report to the base station apparatus 2
(macro eNBYinsthe@mbodimeht 5o that e HO fetieStis sentitolely ahrappropfate home eNB.

0042] (Second embodiment), - 21 -
[ I synchrongéatéom channel and the whitelist. In cases

where a CSG cell that has the PCI of a home eNB included
in the whitelist is the best cell that has the best
reception guality (312) for example, this determinaticn
is made by extracting the CGI of the C35¢ cell
corresponding to the PCI from the whitelist (813). The
terminal apparatus 1 then creates a measurement report to
which the CGI (if CGI) of the accessible C3G cell is
added (814}, and transmits the measurement report to the
base station apparatus 2 (macro eNB) (S13). Thereafter,
once the terminal apparatus 1 receives an HO command from
the base station apparatus 2 (macro eNB) (516}, a
handover to the home eNB is performed (517).

[(6039]

Figure ¢ is a flow chart showing the operation of
the base station apparatus 2 according to the embodiment.
s shown in Figure 6, upon receiving the measurement
report of the recepticn quality measurement at the home
eNB from the terminal apparatus 1 (320), the base station
apparatus 2 (macro eNB) creates an HO reqguest for the
home eNB of handover destination based on the "PCI" and
"if CGIT added to the measurement report (521) and

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



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. Thereforg,é 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 eNE) does not
support a reliable handover and is of aggressive one that performs a handqver regardless of the
presence or AB&énce of AR hctess :b%ﬁ%?%siaonr.efr? othiet %vo?%!s, tl?‘iée%rlnebs&dir%\ée%% islg‘lcr)ltgtn%%d for a
so-called aggressive, hase statign apparatys. 24macro eNE) of Retease 8 Sihe network policy of the

base station apparatus 2 (macro eNB) is included in system information of the base station apparatus
2 (macro eNB},sandseanvieyeddorihe entire hacre celbthediligh & Broadcdast Contidd Channel, or BCCH.

Alternatively, the network policy of the base station apparatus 2 (macro eNB) is included in a
measuremerftEBRtBRMESsage “Erid Eorfveyedtd tRhé térifalapparaus Findridusiy through a

Dedicated Contio) Channel [0044], - 22 -, EIQuig 782 Bleck diagram stioping,a configuration of a

terminal apparea]ff}]slﬁ%%c:%?&?ng Yo the embodiment. In fﬁﬁe terminal’apparatus 1 according to the

embodiment,;a getwork 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 embodiment, the
reception unit 10 rekeivesdipitotichanhel as well assa synmehvonizatioreehanfiel f'om a home eNB, and
receives an HO command from the base station apparatus 2 (macro eNB). The reception unit 10 also

receives systeRtHiGrEicPinERfding & HetwBrKISolies fom fhie base StatibR Spparatus % (macro
eNB). The reg§8% ! unit 19 has.a GPS functipp. that.enables the reception,ynit 104 feceive the
i

current locatio rmation of the terminal.
(1f CGI) is desired by the terminal apparatus 1 from a

list to transmit an HO request, it is possible to reduce

wasteful signaling to two or more home eNBs that have the
same PCI and reduce unnecessary resources belng reserved

in the home eNBs.

[0041]

In other words, to cope with the problem of a prior
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 apparatus 1 adds a
CGI of a home eNB 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, sc that the HO reguest is sent to only an
appropriate home eNB,

[0C42]

(Second embodiment)



[0046] The network policy identifying unit 17 identifies the network policy (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 PCS acquisition unit 11, similarly to the first embodiment, acquires a PCI
from the synchronization channel information, é’nd?g)utbuts the acquired PCI to the determination unit
13, the measurement report creating unit 15, and the location information storage unit 18. [0047] - 23 -
The location information storage unit 18 stores the location information (for example, the latitude and
longitude informatién)jéfheteimindliNpOt Fem e ré¢sitih GitHd 8P CiGnput from the PCI

acduisiion unt 14, andine like n pssaciaton wilh each olher asfngernrnt inormatan of a CSG cell

that the termlsn%cf%ppa%iﬁs as previously accessed. The information (fingerprint information) is

output to the determipation anifd 3, [0948) < £ df itis-determineghthakthe haseistationapparatus 2
(macro eNB) is an aggressive macro eNB of Release 8 based on information output from the network
policy identifyingunitni7, theeeteripitation uwhit 13xetereinds/whethiep @ife freasured home eNB is

that of an accessible CSG cell (i.e. a CSG cell that %Ee ﬁ%rminal can accesg% based on the PCl input
from the PCIcqUSifial Bifit 14°4hd the fingerprirts RFSH input ok e fotatioR information

storage unit %%AQQ%%Lat@f examplethe.determination unit 13 calculates fhe distance from the

terminal apparatus 1 to the home eNB based on the PCI of the measured home eNB, the current
location inforgration:of the terminal apparatustl,and thedingerprint infammaation-(PEiswaind:the location
information of CSG cells that the terminal apparatus 1 has previously accessed), and if the distance is
at or noted.

FO043]

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 handover regardless of the presence or

absence of an access permission. 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 station 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 Control Channel, or

BCCH. Alternatively, the network policy of the base

station apparatus 2 {(macro eNB) is included in a

measurement contrcol message, and conveyed to the terminal

apparatus 1 individually through a Dedicated Control

Channel.

100447



- 24 - less than a predetermined reference distance (for example, several tens to several hundreds
meters), it is determined that the CSG cell is likely to be the one accessible to the terminal apparatus
1. On the other hand, if the distance is larger than the predetermined reference distance, the
determination is that it is likely that the CSG cell is not the one accessible to the terminal apparatus 1.
[0050] As aresult of the determination, if the measured home eNB is likely to be an accessible

CSG cell (i.e. a 050 ¢ell that the termigal apparatus 1 desires to enter), thegetermipation unit 13
determines the CGi bFHECSG-Belf alcetsiblé 16 te tBrilhal afafatis L afd batputs the CGlI to the

measurement feport creating unit, 13,00 the ptherchand; ff it is Jkely thathe measyred 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 resultofkthe«detemibation,dhe determination-unit: 43 outpits, terthe dieasurement report
creating unit 15, an instruction to create a measurement report to which a flag (non CSG flag) is added
indicating that theé ©5G eellds e oRé tHdt the ikl dpparatésd doe<oRétdesire to enter.

AIternatlver,.thfhdetgrmlnatlog unit 13 %Lg?%tsl%n glégug%%%tc?or?ea§%rg another frequency (for

Lonhormation orage O .
example, f2) of the macré cell L(mfergfrequency measuremen he measurement unit 14. - 25 -

configuration according to the first embodiment.
[0045]

Similarly to the first embodiment, the reception
unit 10 receives a pllet channel as well as a
synchronization channel from a home eNB, and receives an
HO command from the base staticn apparatus 2 (macro eNB).
The reception unit 10 also recelves system information
incliuding a network policy from the base station
apparatus 2 (macro eNB). The reception unit 10 has a GFPS
function that enables the reception unit 10 to receive
the current location information of the terminal.

[0046]

The network policy identifying unit 17 identifies
the network policy (cf aggressive one of Release 8) from
the system information input from the reception unit 10,
and ocutputs the result to the determination unit 13. The
PCI acguisition unit 11, similarly to the first
embodiment, acguires a PCI from the synchronization
channel information, and outputs The acquired PCI to the
determination unit 13, the measurement report creating
unit 15, and the locaticn information storage unit 18.

[0047]



[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 outputs the result to the measurement
report creating unit 15. The measurement unit 14 starts to measure another frequency (for example,
f2) of the macro cell based on the inter-frequency fieasurement instruction input from the
determination unit 13. [0052]  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 paiicy-stoFage it 28 “a SYstdin nfHnation creating GAt 26, -47d a
measurement control informafiqn. creafing kit 27, are added.tq the configuration according to the first

embodiment. [0053]  The network policy storage unit 25 stores the network policy (of aggressive
one of ReleaseR)infermatian of the base stafionrapparatus 2{acie e 18)cfhe hetwork policy
information is input to the system information creating unit 26. The system information creating unit 26
creates systémdfformation iicdiudifg iffoemation elitput frofthetiEtwdrK palicystragectinit 25. The

created system,ipfoymation is input fa the tansmission ynit 20. =26 - 19998 ther as
fingerprint infeormation of a C3G cell that the terminal
apparatus 1 has previously accessed. The infermation
(fingerprint information) is output to the determination
unit 13.
[0048]

If it is determined that the base station apparatus
2 {(macro eNB) is an aggressive macro eNB c¢f Release 8
based on information output from the network policy
identifying unit 17, the determination unit 13 determines
whether the measured home eNB i1s that of an accessible
CSG cell (i.e. & CSG cell that the terminal can access)
based on the PCI input from the PCI acguisition 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 measured home eNB, the
current location information of the terminal apparatus 1,
and the fingerprint information (PCIs and the location
information of CSG cells that the terminal apparatus 1

has previocusly accessed), and if the distance 1s at or



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 appa_rag,{f 1, and outputs an instruction to create an HO
request for the corresponding CSG cell to the HOrequest creating unit 24. If the "non CSG flag" is
included in the measurement report from the terminal apparatus 1, the determination unit 23
alsoinputs, tg the measurement control information_creating unit 27, an instruction to create a

measurementcontrol MElUHinY &H SrsthittidRdo Tieastre ahother Freguendy (for EXAMPBIE £2) of the
macro cell (inter-frequency measurement); [0053k - ed@qn@g@%r}ermgm} control information creating

unit 27 creates the measurement control including an instruction to measure another frequency (for
example, f2) ©f the-maceei ceth it responsedo thel instrectiondsom the determinatior:unit 23. The
created measurement control message is input to the transmission unit 20. The transmission unit 20
transmits the2systeth iRfbemato ifpitdiom Hie systemtinfoimation ctéafifig ufit 287 the HO request
input from thgyn% rec#%es%f%e%t%nsglggi{'{lgﬁge&n%g%%é[e%n}lC(t) trol mg%seatgfe input from the - 27 -
measurement €O information creating unit 27, and the

ntro fike to the'terminal apparatus 1. [0056]
reference distance, the determination i1s that it is
likely that the CSG cell 1s not the one accessible to the
terminal apparatus 1.

(00501

As a result of the determination, if the measured
home eNB igs likely to be an accessible CSG cell (i.e. a
C8G 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 repoert creating unit 15. On
the other hand, if it is likely that the measured home
eNB 1s not an accessible CSG cell {i.e. the CS5G cell is
not the one that the terminal apparatus 1 desires to
enter) as a result of the determination, the
determinatiocn unit 13 ocutputs, 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, £2) of the macro cell

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



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 apparatusom the PCI and fingerprint information
acquired by the terminal apparatus 1. [0058]  As shown in Figure 9, the terminal apparatus 1
receives the é%t@fﬁ information (BCCH) from the base station apparatus 2 (macro eNS) and identifies

the network policy %&Wﬁ%ﬁf@%ﬂ@%@@ 2{magro gNB) (330). In;this, case, dhe network policy

of the base station apparatus 2 (macro eNB) is identified as an aggressive eNB of Release 8. [0059]
The terminal apparatus-i=tekes seceptionquality measurements of themhame eNB{lhome eNB 1)

(S31), and acquires the PCI (here, PCI #2). The terminal apparatus
channel input from the reception unit 106, and outputs the
resulf to the measurement report creating unit 15. The
measurement unit 14 starts to measure another frequency
(for example, £2) of the macrc cell based on the inter-
frequency measurement instruction input from the
determination unit 13.
[0C52]

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 storage 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.

[0CD3]

The network policy storage unit 25 stores the
network policy (of aggressive one of Release 8)
information of the base statiocn 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 te the

transmission unit 20.



- 28 - 1 retains PCls and the location information (fingerprint information) of COG 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 apparatus 1. [00601  The terminal
apparatus 1 then adds the PCI of thehome eNB (home eNB 1) subjected to the reception quality
measurement and the CGI (here, CGI #3) of an accessible COG cell corresponding to the PCI (the
COG cell thdt'tha términal apparatus 1 desires to enter) to the reception quality measurement result,

and notifies the base statiomappasatus<? ¢macro eNB).of; a esultant measurementreport MR (PCI #2,
if CGI #3) (332). [0061] The base station apparatus 2 (macro eNB) determines a home eNB that

has the "PClirand "if3CGtinatified from the tenminakapparatus At(hérenthethone elNBz), and
transmits an HO request to the home eNB 1 throyih the MME/GW (533). If the handover of the
terminal appaPaesatisto beperhitiéd thé honte eNB Ethat hag¥e&éived thé HiO réqulest reserves in

advance wireless resour%%?1 ap%op{igtte Bgfer ig%sJ RIO ided tightgerégrmilg%% aratus 1, performs

acceptance 8&%&?3% ranemits - 29 - ah ACK 1o the HO IPequest Via thé mmE/cw to the base

station apparatys 2-(maciQ eNB) B34hinal apparatus 1, and outputs an
instruction to create an HO request for the corresponding
CSE cell to ths HO reguest creating unit 24. If the "non
CSG flag" is included in the measurement report from the
terminal apparatus.l, the determination unit Z3 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, £2) of the macro cell {(inter-frequency
measurement) .
[0055]

The measurement control information creating unit 27
creates the measurement control including an instructiocn
o 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
HO request input from the HO request creating unit 24,

the measurement control message input from the



[0062]  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 (336). After the home eNB transmits a‘Tandom access response (337) and synchronization
is established, the terminal apparatus 1 transmits an HO confirmation to the home eNB 1 (338). [0063]

Next, with reference to Figure 10, description will be made to the operation in cases where the
determinatioR $ sk 18 Tikely that the mBASUHR Horie eRBs oY aHore eNiB 46€kssilsie to the

terminal apparatus 1 fram the PCI and-fingerprint.information acquired by the terminal apparatus 1.
[0064] Asﬁsﬁg\e/vn%ﬁl ﬁaﬁre% T(gm tﬁ%atérrf%régg%tﬁgr%t?s'l receives the system information (BOOR)
from the base stafion apparatus 2 (macro eNB) and identifies the network policy of the base station
apparatus 2 (macro eNB) (340). In this case, the base station apparatus 2 (macro eNB) is also
identified as an agdressiveeNB oPRelehise 8111180 < {0065) 1 r cThetermiriad apparatus 1 takes
reception quality measurements of the home eNB (home eNB 1) (S41), and ac%uires the POI (here,

PCI #2). TheGterinal Spparaius 1 Tefdihd' PCls afd 1 e dation ilfformafion thirgeiprinfinformation) of
CSG cells th%gt&grtggﬂg\algp%ratus 1 has previously camped on, and in this case, the

[0057]

Figures 9 and 10 are seguence dilagrams 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
acgquired by the terminal apparatus 1.

[0058]

As shown in Figure %, the terminal apparatus 1
receives the system information (BCCH) from the base
station apparatus 2 (macro eNB) and identifies the
network policy of the base statlon apparatus Z (macro
eNB) {830). 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 recsption guality

measurements of the homs eNB (home eNB 1) {(S31), and

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



determination is that it is 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 acquired by the
terminal apparatus 1. [0066] For example, if_th%er[ninal apparatus 1 does not have a high level of
self-decision function (for eXxample, 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 correspondin% to the PCS is
not an accessiblé E5G el (e, HRITSE elG5 Abt i one thal fie f¥imirial Apparitus 1 desires to

enter) to the reception ity result, tifi e stati ratus 2 (macro
eNB) of a reéuquﬁ%%aetg%%arrlgm%ﬁq?e%g:? %/IITFEL Pglﬁﬁg{] g%)%gcs@éé?a%?%%za}? (%E@%]angpon receiving

the measurement fepart tmwhich-thesnenCOGHag” is.added; the hase station apparatus 2 - 31 -
(macro eNB) transmits a measurement control message for instructing the terminal apparatus 1 to
measure ancthérefraguentyt(foresxdrples £2) \of #ie Maefo 88 (inferthegtiélcy meadurement) (S43).

Upon receiving the measurement control essafggqfroirrg fge ggsg %atigg a Jpar%tus 2 (macro eNB), the
terminal appér]aﬁ?sli stansto teddlire SNothar reqﬁency (forexample, ﬁjf of the macro cell (544),

and transmits, g measyrement report o the-hase, station apparatus 2{(Macee,eNB)(545). [0068]
acguired by the terminal apparatus 1.
[0060]

The terminal apparatus 1 then adds the PCI of the
home eNB (home eNR 1) subjected to the reception quality
measurement and the CGI (here, CGIL #3) of an accessible
CSG cell corresponding to the PCI {the CSG 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) (83Z).

[0061]

The base station apparatus 2 (macro eNB) determines
a home eNR that has the "PCI" and "if CGI" notified from
the terminal apparatus 1 (here, the home eNB 1), and
transmits an HO reguest to the home eNB 1 through the
MME/GW (833). 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



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 automatically starts to measure another frequency (for
example, f2) of the macro cell (inter-frequency [nefiigu[ement) (544) at the time when the terminal
apparatus 1 estimates that the measured CSG cellis not an accessible CSG cell, and transmits a
measurement report to the base station apparatus 2 (macro eNB) (545). [0069]  Figure 11 is a flow
chart showing the operation of the terminal apparatus 1 accordiiél(Q? to the embodiment. As shown in

Figure 11, the'tefihinal Sppafatis 1firstteteivés A retiork policy ihAludéd i éyétem information from
the base statiQn, ngra%%gx(%go ?N'\?}M@@@- Q@gg tQ% ﬁrminal apparatus 1 takes reception quality

measurements of a pilot channel of a home eNB (S51), and - 32 - if a CSG cell that has the PCI of a
home eNB contagied in the whitelist is the best cell of the best reception qualify (S52), determination is
made on the network policy. [0070] If itis determined that the base station apparatus 2 (macro
eNB) is an aggressiimaees eNBLoFRéElRasé 8 S53) 48 % résSult o HicsdetehaihatibA on the network
policy, the terminal aratus 1 uses the acquired PCI and fingerprint information to determine
hether the HOTHe G 1 BoLbbITs the oriital SBAAUS 1 (S5H Ik s ulbtmined that the CSG

cell is likely to be the,qne accessible o, the terminal apparatus 1 theferminglapparatus 1 creates a
measurement report including the CGl (if CGl) of the accessible CSG cell, and transmits the

measuremenipepard ta: theLbase station Bpparatus 2<(nizsro eNB) (5555.36071)and Iftthe
determinatio[] is that it is likely that the CSG cell is not the one accessible to the terminal apparatus 1
and if the terfifirfd dpparatoe A Ras'd high levBFBf-Setf-dediSibA Tinétiont@or éxariple; e terminal

ot 15 SRS IO (530, epi gty g fpeconton
measurement)-witheuttransmitting-a neastEeMenteParySHT}7) and
synchronization is established, the terminal apparatus 1
transmits an HC confirmaticn to the home eNB 1 (538).
[0063]

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

[0064]

As shown in Figure 10, the terminal apparatus 1
receives the system informaticon (BCCH) from the base
station apparatus 2 (macro eNB} and identifiesz the
network policy of the base station apparatus 2 (macro
eNB) (340). 1in this case, the base station apparatus 2
(macro eNB) is also identified as an aggressive eNB of

Release §.



-33-[0072] 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 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) (S58). [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 éﬂ%@%fessive base station apparatus 2 (macro eNB) of Release 8. In this case, when the

terminal sends a Cg—;‘%éif geGrlr)ﬁgf an accessiblte %‘S qeél}(\;/vith a measurement repart, it is conceivable

" that a handover instruction maynge p?g\ﬁgég rggar les§ of whether the CSG cell is gctually the one
accessible ta;thesterninah apparatus d. uathewords, inthe-case of arzaggressive macro eNB of

Release 8, it is conceivable that the terminal apparatus 1 starts HO procedures for home eNBs that
are not listedsinthe weritetist calsingzeprobletd of Wasteful Signakingislsd simitariiatothe first
embodiment, sending only a PClin =~ =~ . . , o

I retalns 'PCIs and the location information (fingerprint

information) of CSG cells that the terminal apparetus 1

has previously camped on, and in this case, the

determination is that it is likely that the measured home

aNB (home eNB 2} 1s not a home eNB accessible to the

terminal apparatus 1 from the PCI and fingerprint

information acguired by the terminal apparatus 1.

[0086]

For example, 1f 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

eNBE 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 CS8G cell

{(i.e. the CS5G cell is not the one that the terminzal
apparatus 1 desires to enter) tc the reception quality
measurement result, and notifies the base station
apparatus 2 {macro eNB} of a resultant measurement report
KMR (BCI #2, non CSG flag) (3542).
[0087]

Upon receiving the measurement report to which the

"non CSG flag" is added, the base station apparatus 2



- 34 - 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 appat4tos 2
La&cro eN84,acks in a different way according to the network policy when a measurement report is
received, it is possible to suppress wasteful sigﬁaﬁljfg and an increase 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 €8RfmHGNiIENToN Systrfaccordingt tHe BRodiment™ if the BasE Station dpparatus 2

(macro eNB) isan pagressive fuacio, o8 of Release., e ferminglannargius,} usgs location
i 0 Jf’ﬁ% i C%er g) e terminal appa

information by means of fingerprints to con nfidence before the terminal apparatus 1 sends "if
CGIl"ina me@s@@@@ga@repggrlt@gﬁgf@&qremsm toreduece wasteful signaling-such as handover
instructions provided to CSG cells that are not listed in the whitelist. In this way, signaling overhead
can be redudecchy: eonsidering actiors:takendysthe baseostatier apparstus 24macro eNB) at the time
when a reception quality measurement result is re%seived from the terminal ap%aratus 1 and '

transmitting 3 SURABRFeLeptish qiality "55 2 Fheastirénanttesilt depending on the network policy of
thebasesmgg%gpggggu§2(gg@g%e@%ﬁjf the terminal apparatus 1 starts

o measure another frequency (fcor example, f£2) of the
macro cell {544), and transmits a measurement report to
the base station apparatus 2 (macro eNB) (845).

[0068]

1f the terminal apparatus 1 has a high level of
self-decision function (the terminal apparatus 1 iz a
Release 9 terminal}, the fterminal apparatus 1
automatically starts to measure another freguency (for
example, f2) of the macro cell (inter-frequency
measurement) (344} at the time when the terminal
apparatus 1 estimates that the mesasured CSG cell is not
an accessible €86 cell, and transmits a measurement
report to the base station apparatus Z (macro eNB) (845).
[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
recelves a netwerk policy included in system information
from the base station apparatus 2 {(macro eNB} (350).
Next, the terminal apparatus 1 takes reception guality

measurements of a pilot channel c¢f a home eNB (351), and



[0077] (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 fr n%n the second embodiment. Therefore, the
configuration and operation of the third embodimetit 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 performtahndober régitdlels df tHeprestnte of aBS8tceSofarraEdesssetmidsion. In other
words, the e@’l%%’dvi{? 20t jntended for.a so-called nonzaggressiye macrq eNB.qf Release 8. [0079]
oc

Figure 12 is a lagram showing a configuration of a terminal apparatus 1 according to the
embodimentsthe termingbapparatius:kaceerdinghtoitheembodimentis natprevided with a location
information storage unit 18. Further in this embodiment, if it is determined that the base station
apparatus 2 frhaériyeNB) is a non-aggressive macro eNB of Release 8 based on information output
from - 36 - 10070]

If it is determined that tThe base station apparatus
2 {macro eNB) is an aggressive macro eNB of Release 8
{353) as a result of the determination on the network
policy, the terminal apparatus 1 uses the acguired PCI
and fingerprint information to determine whether the home
eNB is accessible to the terminal 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
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
CSG cell is not the one accessible to the terminal
apparatus 1 and 1f the terminal apparatus 1 has a high
level of self-decision function (for example, The
terminal apparatus 1 is a Release 9 terminal} (S56), the
terminal apparatus 1 starts teo take reception guality
measurements of another frequency of the base station
apparatus 2 {macro eNB) (inter-frequency measurement)

without transmitting a measurement repcrt (357).



the network policy identifying unit 17, the determination unit 13 outputs, to the measurement report
creating unit 15, an instruction to create a measurement report to which a CCl of a measured CSG cell
is not added (i.e. a measurement report including a PCS and a reception quality measurement result
of the measured CSG cell). Incidentally, the prcfce%é 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, theltéfminal apparatus 1 is a Release 9 terminal), the determination unit 13 outputs an

instruction to measure another frequency. (for. ex mgle f%) of the macro cel}intelr-f(rie uency
measurement) to t#eﬂ m%%esu%:r%%ﬁt 5%%.&4. [f.')OS%i1 EFgur?éL 13s & hlock iséaram s%%\slving a

configurationefia hase station-appatatus 2,accordingde the embogiment Jhe frase station apparatus
2 according to the embodiment is not provided with a CSG cell list storage unit 22. Further in this

embodiment sthermetwork policy: stotage. uaip 25 5tdres alnetwork pelicy3(®fnon-aggressive of Release
8) information of the base station apparatus 2 (macro eNB). When it is determined that the measured

cellis not a rﬁ&éﬁ%%@lll()itfistg‘@séeg_éffﬁ%}n 33_9@§5f‘ﬁé’fﬁd§d ﬁra?ﬁ?eeaiu?erﬁgﬁtsr%]b%ﬁeﬁ%m the
terminal apparaius. 1, the determination unit 23, npyts, 1o the, - 37, fpeagwement control information

creating unit 27, an instruction to create a measurement control message including an instruction to
measure anothkerfrequency-ferexample ) of $he maere cell-tinter-frequeney measurement). [0081]
The operation of a thus configured wireless communication system will be described with reference to
Figures 14 ang¢asufeo82}t report to the base station apparatus 2 {(macro

eNB) {(858).

100733

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 an aggressive base

station apparatus 2 (macro eNB) c¢f 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 a handover instruction may be provided

regardless of whether the CSG cell is actually the one

accessible to the terminal apparatus 1. In other words,

in the case of an aggressive macrc 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 a problem of wasteful signaling. 2lsoc

similarly to the first embodiment, sending only a PCI in



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 (POOH) from the base station apparatus 2 (macro eNB) and identifies a network policy of
the base station apparatus 2 (macro eNB) (S60). hthis 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 PCI{h&rE. PEIE2)T APTHIS tifhiey itG8 poSsiBlerte detéfmifie that the FHéasuted cell is a
CSG cell from the ac%uirr;%d 1liDCI and a%itelist reta}ilrg)%delt\)lé@e terminal apparatus 1. It is also possible

“to determine that the base s 8ti§ﬁ58par’a?&s S?reﬁacro € 38 - does not retain a list of CSG cells

from the network-policy of the base station apparatus 2 (macro eNB). [0084]  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 Releasen8 teremihal),itherterminat apgaratus I notifiesithetbasesstatiort apparatus 2
(macro eNB) of only a reception quality measurement result to which the PCI of the home eNB |

subjected to tHEfeceplion {Baliy Hsastefitdit i¢added (3627 S bthlFkofS:S G8| Bf the measured

home eNB 1 is peLnaliied o fne base siglion. apparatus.2 (magro.eNE). Panecgiving a
measurement report From the' termina apparatus 1, the base station apparatus 2 (macro eNB)
transmits a meassrenepheotrglmessagerfor mstrieting theiterminat apparatus | to measure another
frequency (for example, f2) of the macro cell (inter-frequency measurement) (363). Upon receiving the
measurement ¢prtrelshessagefrom thedsaselstdtiGmapparatus 2 ¢maercéNBY IRe ¥6rminal apparatus
1 starts to measure another fre uencg for example, 2) of the macro cell (364), and transmits a

measurement téport fo the HASE Salion apparatis 2°(hacro SNB)(368). -7 O Fation

to be sent in the measurement report depending on the
network policy of the base staticn apparatus 2 (macro
eNB) .
[0076]

In particular, according to the wireless
communication system according to the embodiment, if the
base station apparatus 2 (macrc eNB) i1s 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 overnhead can be
reduced by considering actions taken by the base station
apparatus 2 (macro eNB) at the time when a reception
gquality measurement result is received from the terminal

apparatus 1 and transmitting a suitable reception gquality



[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 - 39 - automatically starts to measure another
frequency (for example, f2) of the macro cell (inter-frequency measurement) (364) at the time when it
is determined that the measured cell is a CSG é”elrj’sf’nd_the 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 apparatie't FeESrding f'the %B%Bf%ﬂéﬁi. RE shO®n T Eiguré 15° thetermingl @pparatus 1

first receivesbaageéwgyéggl&y i d.in §y§temggg@%[@)f(om the base station apparatus 2 (macro

eNB) (370). Next, the terminal apparatus 1 takes reception quality measurements of a pilot channel of
a home eNB (8§7%); and 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 (372), determination on the network policy is [0087]

{(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 embodiment are similar to those of
the second embodiment unless otherwise noted.

10078]

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

[0Cc79]

Figure 12 is a bloék diagram shéwing a configuration
of a terminal apparatus 1 according to the embodim@nt.'
The terminal apparatus 1 according to the embodiment is
not provided with a location information storage unit 18.
Further in this embodiment, 1f it 1is determined that the
base station apparatus 2 (macro eNB) is a non-aggressive

macro @NB of Release 8 based on information output from



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 exany e, the terminal apparatus 1 is a Release 9
terminal) (374), the terminal apparatus 1 starts to take reception quality measurements - 40 - of
another frequency of the base station apparatus 2 (macro eNB) (inter-frequency measurement)
without transmitting a measurement report (575)..[0088] . . On.the ather hand, if.the terminal
apparatus 1%%5%%?1%% At ﬁ?é/vezl%g g(éﬁ-g%%[fé nb]ﬁ}}ri%tio“'”Jﬁrln?t(fort gfar%}t%f:e? J{ﬁﬂel“ terminal apparatus 1

is a Release § terminal), the terminal.apparatus.L greales-a measyrement.oposttowhieh only the PCI
of the CSG cell is added (i.e. a measurement report to which a COT of the CSG cell is not added), and

transmits thel measurementrepotito the base station apparatus@e(miacroeNB) (576). [0089]

According to the wireless communication system according to the third embodiment, similar effects to
the first embdirténttarPe aéhigvagasured €56 cell is not added (i.e. a

measurement report including a PCI and a reception
gquality measurement result of the measured C3G cell).
Incidentally, the process 1s 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 9 terminal), the
determination unit 13 outputs an instruction to measure
ancther freqguency (for example, £2) of the macro cell
{inter-freguency measurement) to the measurement unit 14.
(0080}

Figure 13 is a bleock diagram showing a configuration
of a base station apparatus 2 according to the embodiment.
The base station apparatus 2 adcording to the embodiment
is not provided with a CSG cell list storage unit 2Z2.
Further in this embodiment, the network pclicy storage
unit 25 stores a network policy (of non-aggressive of
Release 8) information of the base station apparatus 2
(macro aNB). When it is determined that the measured
cell is not a macro cell (it is a CSG cell) from & PCIT
included in a measurement report from the terminal

apparatus 1, the determination unit 23 inputs, to the



[0090] 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 (m%c;o_eNB) does not retain a list of home eNBs
contained in the macro cell. In this case, even when the terminal apparatus 1 sends a CGl (if CGI) of
an accessible CSG cell with a measurement report, the base station apparatus 2 (macro eNB) cannot

take an action because of the Ia%k oflthjc_e Iiﬁs(tj olfﬂ ggg c%relllsdr-e zalil_-. gausig a r%,)rgblearp1 of an increase of
message siZb6F4 nTdkBuremaht r%op)ort due’to urinecessary |ﬁ”f%)rr%aﬁdnf[0 1177 Inthis

embodiment; therefore; it is pessible 1o inirpize message size bysending:anly a PCI of a home
eNB acquired during measurement. [00921 In particular, according to the wireless communication

system accordingtathe embadiment;dfttherbase statiornoapparatust2: macreceNBYis a non-aggressive
macro eNB of Release 8, the terminal apparatus 1 sends only a PCI of a home eNB acquired during
measurementiS tiEEtHE hfessage size CaIPb&MiRmmizd: fodgsit e ~trequency

measurement) .
[00811]

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

[0082]

Figure 14 i1s a seqguence 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 Z {macro eNB) and
identifies a network policy of the base station apparatus
2 {macrc eNB)} (860). In this case, the network policy of
the base station apparatus 2 (macro eNB)} is ildentified as
a non—aggressi&e eNB of Release 8.

(60831

The terminal apparatus 1 takes reception guality
measurements of the home NB {(hoeme eNB 1) (S8l), and
acquires the PCI {(here, PCI #2). At this time, 1t 1s
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 also possikle to

determine that the base station apparatus 2 (macro eNB)



Incidentally, the base station apparatus 2 (macro eNB) may retain a CSG cell list received from the
MME/CW. In this case, if two or more CSG cells that have the same PCI are present in the CSG cell
list, the base station apparatus 2 (macro eNB) m 8pe_rform similar operations. If the same PCI (a
certain PCI) is held by only one COG cell in the COG cell list, an HO request may be transmitted to the
corresponding home eNB. [0094] (Fourth embodiment) A wireless communication system
according to a fourth embodiment of the Eres néér@l/enti will_now be described helow with reference

to Figures 1685 197 A" - 4254his (hit description will primarily hemadé & aifféténces from the second
embodiment, Therefores the, configuration, and,operation.of the fourth, embogiment are similar to those
of the second embddiment unless otherwise noted. J0095] In this embodiment, it is assumed that a
network policycofthe base station apparatus 2 (macro eNB) supports a reliable handover. In other
words, the embodiment is intended for a so-called Release 9 macro eNB.
For example, 1f 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 notifies the base station apparatus

2 (macro eNB) of only a reception guality measurement

result to which the PCI of the home eNB 1 subjected to

the reception guality measurement is added (562). In

other words, a CGI of the measured home eNB 1 is not

notified f£o the base station apparatus 2 (macro eNB}.

Upcn recelving a measurement report from the terminal

apparatus 1, the base station apparatus 2 (macro elNB)

transmits a measurement control message for instructing

the terminal apparatus 1 to measure another frequency

{(for example, f2) of the macro cell (inter-freguency

measurement) (8S632). Upon receiving the measurement

control message from the base station apparatus Z (macro

eNB), the terminal apparatus 1 starts to measure another

freguency {(for example, £2) of the macro cell (564), and

transmits & measurement report to the base station

apparatus 2 {(macro eNB) ($S65).

[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



[0096] 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 receive 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 re%%ived |fs different fror&each other. The
long DRX is G8e¢ T Edses Wiersdata’is hot Feceivet ol A90nG period, Since the Tonger the period
during which data is, not received is, the mare.the power;consumption.of the, terminal apparatus 1 is
suppressed. The terminal - 43 - apparatus 1 is instructed to implement the DRX and to use either of
the long DRXekthershorh DRX when the terminaliapparatus 1i.establistessaconmectiomwith the base

station apparatus 2. The terminal apparatus 1 does not implement the DRX without an instruction from
the base statidtapFaratises. Firtheriif this efbsdment ifit is'detefiinedthat'the base station

apparatus 2 (macro eNB) is a, macro e f Release 9 based on information outpyt.from the network
policy identif%i%"ﬁhﬁ LfthEe iy e 3

MACIro L3 L0 —a lve HdCcy . . )
ée?ermlnatlon unit l§ Inputs, tg the measurement unit 4, an instruction

to receive BGGH of &.C8G gellkto-acquireia €Gl whilethedeuninal-implements thedopg 2RX. On the
other hand, if the terminal does not implement the long DRX, the determination unit 13 outputs, to the
measurement tepart oreating Uit kS, ZanimstracticiiVii) crééfeSa measurement report including a POI
and a reception quality measurement result of the measured CSG cell. Based on an instruction in a
measurement E8Atel message output from the reception unit 10, the determination unit 13 inputs an

instruction to implerygg{l@g I98g DRX 10 {he DRX, cqntegl ynit, 19 or,autpyis.an insirugtion to measure

another frequency (for'example, f2) of the macro cell (inter-frequency measurement) to the
measurement yait dd-hhe DRX woatret uait 19:startsto implement.thedongdiRX reiccording to the
output from the determination unit 13. [0097] - 44 -
shown in Figure 15, the terminal apparatus 1 first
receives a network policy included in system information
from the bhase station apparatus 2 (macrc elNB) (870).
Next, the terminal apparatus 1 takes reception guality
measurements of a pilot channel of a home eNB (S71), and
if a C8G cell that has the PCI of a home eNB contained in
the whitelist is the best cell of the bhest reception
qualify (S72}, determination on the network policy is
. made.
(00873
If it is determined that the base station apparatus
2 (macro eNB) is a non-aggressive macro eNB of Release B8
(§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 ig a Release 9 terminal) (S74), the terminal

apparatus 1 starts to take reception gquality measurements



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 r}}eé'wgrk policy storage unit 25 stores 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 CSC cell list output from the CSG

cell list storagd uAR 2216 extraRTACSE ¢l colfespaiiding 16 B iBmbiRERdH bFthe’ROI and the CGl
included in th@n{ggggurgﬁéqnt rep ‘ggr”oin} é@%&ﬁ{ i %@QQQE‘%H@&?”% PH%&% an instruction to create

an HO request for the corresponding CSG cell to the HO request creating unit 24. If a CGl is not
added to a measurementirepor frem he terainalwpparatus 47 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? §&the measurement control information creating unit 27, an instruction to create a

measurement contr&%mggga%% }llncrlu%lgg anin tr%(étlon to Mmeasure another frequfzn% éfsor example, f2)

of the macro cell (in er-frequencyemeasure?nen ). 6981 %5 in r%gﬁg%saetﬁl)sthe instruction from the

determination, ynit 23, the;DR¥;¢hangjag instrugtian: unit 28Jnputs £to-the measyrement control
information creating unit 27, an instruction to create a measurement control message including an
instruction to ¢#mplemient thedong BRX.dh regponsettothé instructibr Irens the3determination unit 23,
the measurement control information creating unit 27 creates a measurement control message
including an ik&Fictioh to meABUFE ARGREr fréqRSicy (for examiplé 2y of tREmMAGFEEEN Tand inputs it

to the transmission %niL 20, In.resp ns thEhe ipétfuctilpntf}rl m.hoth hﬁgetlermingagiog unit 23 and the
DRX changinjéglﬁgﬁucti‘b% t‘frlﬁ% Seg t%% r%eaéljarement gontrol%ln ormactt‘lgn creastinag Unit 27 creates a

measurement; gqrirol message-inehuding-an ynstrugtionta implement the long:DRXG apdinputs it to the
transmission unit 20.

is not added), and transmits the measurement repoert to

the base station apparatus 2 (macro eNB) (S76).

(00887

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

0090}

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 suppert a
handover for CSG cells and it is conceivable that the
base station apparatus 2 {(macro eNB) doss not restain a
ligt of home eNBs contained in the macro cell. In this
case, even when the terminal apparatus 1 sends a CGI (if
CGI) of an accessible CSG cell with a measurement report,

the base station apparatus Z (macro eNB} cannot take an

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



[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 tp,the embodiment.As shown in Figure 18, the
terminal apparatus 1 receives the system information(BOOR) from the base station apparatus 2
(macro eNB) and - 46 - identifies the network policy of the base station apparatus 2 (macro eNB)

fj\lBé))oflrll? ;ngézsée t%e Qeg!%rkjpollcg Pf the ba%g gtcgtslgn apparatus % e(macg% eN,B) és identified as an

measurement report due to unnecessary information.
[0091]

In this embodiment, therefore, 1t is possible to
minimize a message size by sending only a PCI of a home
eNB acquired during measurement.

[00%92]

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

[0093]

Tncidentally, the base station apparatus 2 (macro
eNB) may retain a CSG cell list received from the MME/GW.
In this case, 1f two or more CS5G cells that have the same
PCI are present in the CSG cell list, the base station
apparatus 2 (macro eNB) may perform similar operations.
If the same PCI {(a certain PCI) i1s held by only one CSG
cell in the CSG cell list, an HO request may be
transmitted to the corresponding home eNB,

(00941
(Fourth embodiment)

L wireless communication system according to a

fourth embodiment of the present inventiocn will now be

described below with reference to Figures 16 to 19. In



[0101] The terminal apparatus 1 takes reception quality measurements of the home eNB (home
eNB 1) (S81), and acquires the PCI (here, PCI #2). Determination is then made to whether the
terminal apparatus 1 implements the long discontinuous reception (DRX) (382). [0102] Ifitis
determined that the terminal apparatus 1 does not implement the long DRX, the terminal apparatus 1
adds only a PCI of the measured CSG cell to a reception quality measurement result, and transmits

the measurgment report (PCL#2) E%El}eogaﬁg §5§t'§?9 lazgggﬁa}%;s ge("ﬁ?accﬁ% eNB). Upon receiving the
ina ,

1 T o
measurement report frorh the term apparatus 1, the base station apparatus 2 (macro eNB)

transmits a measurement contrekhmessage doniastiucting theterminal @pparates 1dadmplement the
long DRX and acquire a CGlI (i.e. to receive BCCH) of the COG cell (S84). Instead, the base station
apparatus 2 ¢matioeNB) may tradsmita frieasurarertconfrobmessage witham ihstraétion to
measure another frequency (for example, f2) of the macro cell inter-frequency measurement). [0103]

S47 - If itS Betéthinéd yﬁ&?fﬁe ferminal z)a?ﬁ’pca?ﬁt‘as imi%m%?é%&%ﬂ& {heI5Ag DRX, and when it is
determined that the measyred cell is a CSG cell from the acquired PCI and a whitelist, the terminal
apparatus 1 automatically receives BCCH of the CSG cell to acquire a CGI (385). The terminal
apparatus 1 therseneates a measurement report MR (PCI #2, CGI #8) to which the PCI and the CGI
are added, and transmits it to the base station apparatus 2 (macro eNB) (386).
In this embodiment, it is assumed that a nefwork

policy of the base station apparatus Z (macro eNB)

supporte a reliable handover. In other words, the

embodiment 1s intended for a so-called Release © macro

eNB. -

[0096]

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 & DRX coﬁtrol unit 19 is added. Discontinuous

reception (DRX) is a control method of the terminal

apparatus 1 to receive data Intermittently when the

receiving.data is discontinuous in order to suppress

receiving power consumption. The DRX includes long DRX

and short DR¥X, whose period of time during which data is

not received is different from each other. The long DRX

is used in cases where data 1s not received for a long

period, since the longer the period during which data is

not recelved is, the more the power consumption of the

terminal apparatus 1 1s suppressed. The terminal



[0104] 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 corresponding CSG cell (387). 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 .W|reles§: resqurces gpprﬁﬁﬂgte fo(% E%rwc?ﬁ?éogllggdttg tple erminal

r he' 1
apparatus 1,a|§>é)r‘?6:r?ird1isL15cC“Lepjtgn(%(-{i %ontr(?ﬂ, and fransmits an ACK o th request via the MME/GW

to the base statipn apparatus. 21(macro NB)(S88) [Q108]: DHronFeseiving the ACK.to the HO
request from the home eNB 1, the base station apparatus 2 (macro eNB) transmits an HO command

for instructingthe terminall - 48-capparars ktotramsferttocthe \GSEG cellel (889), and the terminal
apparatus 1 transmits a random access preamble to the specified home eNB (S810). After the home

eNB transmifa randomAceees résponse (S8 dRU S hcRrdniZation s estibfighed the terminal
apparalus 1 ugpsmiis n HO confimalon 19 he home eN5 1.(5312) 0106, . Fgute 191 a ow

chart showing the operation of the terminal apparatus 1 according to the embodiment. As shown in
Figure 19, thederminal apparadus: first receivaessa network pelieyrinckideskin systen information from
the base station apparatus 2 (macro eNB) (S90). Next, the terminal apparatus 1 takes reception
quality measuferrentsofiapilbtichahnelef & hBmeSENB {SD1 Eandifa CSG céldfatthas the PCI of a
home eNB contained in the whitelist is thg bRees£ cell of the best receﬁtigg&ugzgglthOQFiZ), examination is

made on theSietworkpdlicy? foto 7> © ease Y based o

output from the network pelicy identifying unit 17, the
determination unit 13 inputs, to the measurement unit 14,
an instruction to receive BCCH of a CS8G cell to acguire a
CGI while the terminal implements the long DRX. On the
other hand, 1f the terminal does not implement the long
DR¥X, the determination unit 13 outputs, to 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. BRased on an instruction in a measurement control
message cutput from the reception unit 10, the
determination unit 13 inputs an instruction tc implement
the long DRX te the DRX contrel unit 18 or outputs an
instruction to measure another freguency (for example,
£2} of the macro cell {inter-freguency measurement) to
the measurement unit 14. The DRX control unit 19 starts
to implement the long DRX according to the output from
the determinaticon unit 13.

[0097]



If it is determined that the base station apparatus 2 (macro eNB) is a macro eNB of Release 9 (S93)
as a result of the examination on the network policy, determination is made on whether or not the
terminal apparatus 1 implements the long DRX (S94). If the terminal apparatus 1 implements the long
DRX, the terminal apparatus 1 receives POOH of the CSG cell to acquire a CGI (S95). The terminal
apparatus 1 then creates a measurement report including the acquired PCI - 49 - and CGIl and a

reception quality measurement result, %rjg tr%n%fygs the mekallgurlemeng rg%%r% to thveapaltsoe station
apparatus 2 (macrg %W‘Bﬁe(% ) -On‘the otfer hand;,’ ifthe ?‘erm"‘fnéflgappa\ratusJlgclzil()“es“nof1 implement

the long DR, the terminal apparatus, L creates & measursment repart ingluding thesRChand a

reception quality measurement result, and transmits it to the base station apparatus 2 (macro eNB)
(S97). [0108k D#ccording tathe wirelessicommmunicatians systercateording to ¢hé fourth embodiment,
similar effects to the first embodiment can be achieved. [0109] The embodiment is intended for a
macro eNB o Réledse SHHHAS Base, scetrelbise Statiortafparatis™s hacré eNEYSupports a

reliable handor\{erc %oi% %Sg c&jlmit i con eei)vanbel% J@%‘}I;Eh Qﬁ% gt%@gg&grqwf ﬁeggacro eNB)

provides a handover inStruction after the base station a paratus 2 confirms that t SG cell is

accessible tosthetexminal apparatus 41 Therefers; wper receiving srmeaswement fgport of a home
eNB from the terminal apparatus |, it is conceivable that the base station apparatus 2 immediately

instructs the terasnaltapparatuscbtorreadsa EGlnof thie heie)eNEL in thidcasaraiCGI{#FTGI) of the

accessible CSG cell sent by the terminal in the first measurement report is
are added to a measurement repcort output Trom the

reception unit 21, which has been sent from the terminal
apparatus 1, the determination unit Z3 compares it with a
C8G cell list output from the C3G cell list storage unit
22 to extract a CSG cell corresponding to a combination
of the PCI and the CGI included in the measurement report
frem the terminal apparatus 1, and outputs an instruction
to create an HO request for the corresponding C3G cell to
tﬁe HO request creating unit 24. If a CGI is not added
o a measurement report from the terminal apparatus 1,
the determination unit 23 inputs, to the DR¥ 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, £2) of the macro cell (inter-freguency
measurament) .

[C098]



- 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 PCl of a h §1e_eNB acquired during measurement in the first
measurement report. [0111]  In particular, according 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 ReleasehQ, the base s%ation apparatus 2 immediately instructs the
terminal apparatusTt&FéSaDooéltqi%I“o? athéam%%ﬂﬁlﬁﬁoﬁ?gceivi%n ameasurement report of the home

eNB from the termipal appayatus.1.-the terminal agparatys-L,sends;only a RC of the-home eNB

acquired during measurement in the first measurement report. It is therefore possible to minimize the
message size of ihe measurementreposnts [0EI2int Embodimentsfaccozdingto the present invention
have been described by way of illustration. The scope of the invention, however, is not limited thereto
and alteratioft &P rhbdification €an befmadé tereto-withodt depaitity froftthe'scape ot the invention

ane“”edb%gﬁ%%gﬁe%%%%%E@“ﬁﬂ@%&%hng an instruction to implement the

long DRX. In 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, f£Z} of the macrc cell,
and inputs it to the transmission unit 20. In response
£o the instruction from both the determination unit 23
and the DRX changing instruction unit 28, the measurement
control information creating unit 27 creates a
measurament contreol message including an instruction to
implement the long DRX, and inputs it to the transmission
unit 20.

(0099

The cperation cof a thus configured wireless
communication system will be described with reference to
Figures 18 and 19.

[0100]

Figure 18 is a seguence 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 bkase station apparatus 2 [(macro eNB) and



-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, g not limited thereto and the base station apparatus
2 (macro eNS) 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 ha\{%gggg 9€SCI’Ib d above, |_tt Is unq_ejfstood ;h%%ar ous mO%IC];IQatIOHS can be made to the

embodiments and it is intended t%%% al stich Modifications that TaT within the true spirit and scope of

the invention, garesceuveared by the attached claimsoindustrial Applicability [0143] As deseribed
above,radio transmitting/receiving
policy of the base station apparatus 2 [(macrc eNB) is
identified as an eNRBR of Release S.
[0101]

The terminal apparatus 1 takes reception quality
measurements of the homes eNB (home eNBE 1) (581}, and
acquires the PCI (here, PCI #2). Determinaticn is then
made to whether the terminal apparatus 1 implemsnts the
long discontinuous reception (DRX) {(882).

(01027

If it is determined that the terminal apparatus 1
does not implement the long DRX, the terminal apparatus 1
adds only a PCI of the measured CSG cell to a reception
guality 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 base station apparatus 2 (macro
eNR) transmits a measurement control message for
instructing the terminal apparatus 1 to implement the
long DRX and acguire a CGI (i.e. to recelve BCCH) cof the
CSG cell (884). Instead, the base station apparatus 2
{macro eNB) may transmit a measurement control message
with an instruction to measure another freguency (for
exampie, f2Z) of the macro cell (inter-frequency
measurement) .

[0103]



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. Refgrence Signs List - 52 - terminal apparatus (DE)
2base station apparatus (macro eNB) 10reception unit 11PCI acquisition unit 12whitelist storage unit
If it 1s determined that the terminal apparatus 1
implements the long DRX, and when it 1is determined that
the measured cell is a CSG cell from the acguired PCI and
a whitelist, the terminal apparatus 1 automatically
receives BCCH of the CSG cell to acguire a CGEI [(585).
The terminal apparatus 1 then creates a measurement
report MR (PCI #2, CGI #3) to which the PCI and the CGI
are added, and transmitsg 1t to the base station apparatus
2 {macro eNB) (386).
[ola4d]
Upon receiving a measurement report from the
terminal apparatus 1, the base station apparatus 2 (macro
aeNB) determines the corresponding CSCG 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 (887). 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
wirelesé resources appropriate for services provided to
the terminal apparatus 1, performs acceptance control,
and transmits an ACK to the HO reguest via the MME/GW to
" the base station apparatus 2 {macro eNB) (588).
[0105]
Upon receiving the ACK to the HO regquest from the
home eNB 1, the base station apparatus 2 (macro elNB)

transmits an HO command for instructing the terminal



13 determination unit 14 measurement unit 15 measurement report creating unit 16transmission unit
17 network policy identifying unit 18location information storage unit 19DRX control unit
20transmission unit 21reception unit -4 -

apparatus 1 to transfer to the CSG cell 1 (389}, and the
terminal apparatus 1 transmits a random access preamble
to the specified home eNB (5810). After the home eNB
transmits a random access response (5811) and
synchronization is established, the terminal apparatus 1

transmits an HO confirmation fto the home eNB 1 (3812).

Figure 1% 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) (590).
Next, the terminal apparatus 1 takes reception quality
measurements of a pilot channel of a home eNB (391}, and
if a C8G cell that has the PCI of a home eNB contained in
the whitelist is the best cell of the best reception
gualify (892), examination is made on the network policy.
[(0107]

If it is determined that the base station apparatus
2 (macro eNB) is a macro &NB of Release 9 (S9%3) as a
result of the examination on the network policy,
determination 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 receilves BCCH of the CS3SG cell to
acquire a CGI (395). The terminal apparatus 1 then

creates a measurement report including the acquired PCI



22CSG 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 - 53 - 15 -

and CGI and a reception guality measurement result, and
transmits the measurement report to the base station
apparatus 2 (macrc eNB) (896). 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 guality measurement
result, and transmifs it to the base station apparatus 2
(macro eNB) (S97).

[0108]

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

[0109]

The empodiment 1s intended for a macro eNB of
Release 9. In this case, since the base station
apparatus 2 (macro eNB) supports a reliable handover to a
C8G cell, it is concelvable that the base station
apparatus 2 (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, 1t i1s conceivable that
the base station apparatus 2 immediately instructs the
terminal apparatus 1 to read a CGI of the home eNB. In
this case, a CGI (if CGI) of the accessible C5G cell sent

by the terminal in the first measurement report 1is



Claims: 1. A wireless communication apparatus comprising:  a reception unit that receives, from a
macrocell base station, a control message including a network policy for handover to femto cells
included in a macrocell and that receives, from a to cell base station, a pilot channel signal for
reception quality measurement in the femto cells and a synchronization channel signal for
synchronization;  a storage unit that stores a list indicating accessible femto cells among the femto
cells included in the macrocell;  a determination rﬂ't that %etermipesyvhether the femto cells are
positionally accesRibie! based off ifofation FelRfct tothe Zccassible femto celld included in the list

when the nefwark palicy is recepved: . & Measurgment repert creation unit that creates a report for
notifying the macrocell base station, the report including information that is a determination result of

the determination @it and that is related to whether the femto cells are positionally accessible;  a
transmission unit that transmits the created report to the macrocell base station. 2. The wireless
communication apparatis &cGiaing B edim ThRREreRT e the stbfade afit stdies Physical cell IDs of
theaccesgb#iﬁ?%?é§m§h%n%essage size of the measurement report by

sending only a PCI of a home eNB acquired during

measurement in the first measurement report.

(01113

In particular, according to the wireless

communication system according to the embodiment,

considering the fact that in cases where the base station

apparatus 2 (macro eNB} 1s a macro eNB of Release 9, the

base station apparatus 2 immediately instructs the

terminal apparatus 1 to read a CGI of a home eNBE upon

recelving a measurement report of the home eNB from the

terminal apparatus 1, the terminal apparatus 1 sends only

a PCI éf the home eNB acguired during measurement in the

first measurement report. It is therefore possible to

minimize the message size of the measurement report.

(0112}

Embodiments according to the present invention have

been described by way of illustration. The scope of the

invention, however, ig not limited thereto and alteration

and modification can be made theretc without departing

from the scope of the invention as defined by the

appended claims.

101131



-54 - the determination unit determines whether the femto cells are positionally accessible based
on whether the physical cell ID of the femto cell acquired from the received synchronization channel
signal is included in the list. 3. The wireless cornméjficgtion apparatus according to claim 1 or 2,
wherein the network policy is to support the handover to the femto cells by the macrocell base
station. 4. The wireless communication apparatus according to claim 2 or 3, wherein the

measurement report cre%tion“uglit cr%aé[g% girgggggriln%%dsin% é%%e%ia%equaagit Voef t@g fgg‘go cells and the
physical cell IDs of tHe fémts Eelis F

cases where the pbase station apparatus 2 {macro =NB)

transmits a network policy throughout the systém by means

of system information. The ﬁcope of the invention,

however, 1s 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 embodiments
and it is intended that all such modifications that fall
within the true spirit and scope of the invention are

covared by the attached claims.

Industrial Applicability
(0115]

As described above, the radio transmitiing/receiving
apparatus according to the present inventicn can
effectively suppress wasteful signaling and prevent
ﬁnnecessary rescurces from being reserved, and is useful
for a technigue for perfcrming & handover from a macro

cell to a CSG cell, and the like,

Reference Signs List

[0116]



5. A wireless communication method executed in a wireless communication apparatus, the method
comprising: receiving, from a macrocell base station, a control message including a network policy
for handover to femto cells included in a macroc_ellﬁndwreceiving, from a femto cell base station, a pilot
channel signal for reception quality measurement in"the femto cells and a synchronization channel
signal for synchronization; storing a list indicating accessible femto cells among the femto cells
included in the macrocell; - 55-  dete/mining whether the femto cells are positionally accessible
based on information felated o%ﬁ@%ﬁé&gﬁbléag%to cells included in the list when the network policy

is received; - creatinga teport for ngg glgat@ggnwgggg base §tation, the report including

information that is a determination result in the determining and that is related to whether the femto
cells are positionally aceessible; andt transmitting the created report to the macrocell base station.
6. The wireless communication method according to claim 5, wherein

i1 PCI acguisition unit

12 whitelist storage unit

13 determinaticn unit

14 measuremsent unit

15  measurement report creating unit

16 transmission unit

17 network policy identifying unit

18 location information storage unit

19 DRX control unit

20 fransmission unit

21 recepticn unit

22 C3G cell list storage unit

23 determination unit

24 HO request creating unit

Zh network policy storage unit

26 system information creating unit

27 measurement control information creating unit

28 DRX changing instruction unit



physical cell IDs of the accessible femto cells are stored, and  whether the femto cells are
positionally accessible is determined based on whether the physical cell ID of the femto cell acquired
from the received synchronization channel signal igihcluded in the list. 7. The wireless communication
method according to claim 5 or 6, wherein  the network policy is to support the handover to the
femto celfsadwiée macrocell base station. 8. The wireless communication method according to claim 6
or 7, wherein  areport including reception quality of the femto cells and the physical cell IDs of the
femto cells is created.

1. A wireless communication apparatus comprising:

a reception unit that receives, from a macrocell base
station, a control message including a network policy for
handover to femto cells included in a macrocell and that
receives, from a Eemtb cell base station, a pilot channel signal
for reception gquality measurement in the femto cells and a
synchronization channel signal for synchronization;

a storage unit that stores a list indicating accessible
femto cells among the femto cells included in the macrocell;

a determination unit that determines whether the femto cells
are positionally accessible based on information related to the
accessible femto cells included in the list when the network
policy is received;

a measurement report creation unit that creates a report for
notifying the macrocell base station, the report including
information that is a determination result of the determination
unit and that is related.to whether the femto cells are
positionally accegsible;

a transmission unit that transmits the created report to the

macrocell base station.

2. The wireless communication apparatus according to claim 1,
wherein
the storage unit stores physical cell IDs of the accesgsible

femto cells, and



- 54 -

the determination unit determines whether the femto cells
are positionally accessible based on whether the physical cell
ID of the femto cell acguired from the received synchronization

‘channel signal is included in the list.

3. The wireless communication apparatus according to claim 1 or
2, wharein
the network policy is to support the handover to the femto

cells by the macrocell base station.

4. The wireless communication apparatus according to claim 2 or
3, wherein

the measurement report creation unit creates a report
including reception quality of the femto cells and the physical

cell IDs of the femto cells.

5. A wireless communication method execufed in a wireleszss
communication apparatus, the method comprising:

receiving, from a macrocell base station, a control message
including a network policy for handover to femto cells included
in a macrocell and receiving, from a femto cell base station, a
pilot channel gignal for reception gquality measurement in the
femto cells and a synchronization channel signal for
gynchronization;

storing a list indicatiﬁg.accessible femto cells among the

femto celleg included in the macrocell;



- K5 -

determining whether the femto cells are positionally
accessible based on information related to the accessible femto
é@lls inciuded in the list when the network policy is received;

creating a repert for notifying the macrocell bage station,
the report including information that is a determination result
in the determining and that is related to whether the femto
cells are positionally accessible; and

transmitting the created report to the macrocell base

station.

6. The wireless communication method according to claim 5,
wherein

physical cell IDs of the accessible femto cells are stored,
and

whether the femto cells are positionally accessible is
determined based on whether the physical cell ID of the femto
cell acguired from the received synchronization channel gignal

ig included in the list.

7. The wireless communication method according to claim 5 or 6,
wherein
the network policy is to support the handover to the femto

cells by the macrocell base station.

8. The wireless communicarion method according to claim 6 or 7,
wherein
a report including reception guality of the femto cells and

the physical cell IDs of the femto cells is created.



