-1 - DESCRIPTION BASE STATION DEVICE AND COMMUNICATION
CONTROL METHOD TECHNICAL FIELD The present invention generally
relates to a mobile communication system employing an Orthogonal
Frequency Division Multiplexing (OFDM) 10 scheme, and more particularly to
a base station apparatus and a communication control method.
BACKGROUND ART As a next-generation system of the W-CDMA 15
(Wideband Code Division Multiple ARESSSE nklffé HSDPA (High Speed
Downlink Packet Access), an LTE system has been studied by 3GPP (3rd
Generation Partnership Project) which is a standards body of the W-CDMA.

In the LT, Systennas gfadin aceessad sysilerin 20BN (Qrheganalz trop

Freguency Division Multiplexing) scheme and an SC-FDMA (Single-Carrier
Frequency Division Multiple Access) scheme have been studied to be
applied t NS munication system and the uplink
communication systerih 25respectiven(seet SCPRTR25814 (V72 :0ks to
"Physical Layet AspectsrfonEvelved U ERALaune2006, 1tog example). In the

OFDM sghemg; &-frequencyand ispdivided-intepluralsubzcargers having
nafrower, 3Q frequency hands, ﬁQPtqaééﬁ%IE?“?Q"EG%QQeea&PaSPPon

frequeng band (sub- carrler) and the sub- carriers are clqs \é/ahranged SO as
not to interfere “with each other, $6 tha {1a5t GAta tPANSission cai be
achieved and an efficiency use of the frequency 35 band can be improved.
In the SBAUBEROSEME Ta frequency band is divided in a manner so that
different frequencies 22 cambe sepatadely tisefl ameng plusal terainals bMa

(user equipment terminals) 8nd as:aresklls iNefereNceess) and the
HSDPA (High Speed Downlink Packet Access), an LTE
system has been studied by 3GPP (3*® Generation
Partnership Project) which is a standards body of
the W-CDMA. In the LTE system as a radio access

20 system, an OFDM (Orthogonal Frequency Division
Multiplexing) scheme and an SC-FDMA (Single-Carrier
Frequency Division Multiple Access) scheme have been
studied to be applied to the downlink communication
system and the uplink communication system,

25 respectively (see, 3GPP TR 25.814 (Vv7.0.0),
“Physical Layer Aspects for Evolved UTRA”, June 2006,
for example).

In the OFDM scheme, a frequency band is
divided into plural sub-carriers having narrower

30 frequency bands, and data are transmitted on each
sub frequency band (sub-carrier) and the sub-
carriers are closely arranged so as not to interfere
with each other, so that fast data transmission can
be achieved and an efficiency use of the frequency

35 Dband can be improved.

In the SC-FDMA scheme, a frequency band is

divided in a manner so that different frequencies



between terminals can be reduced. Further, in the SC-FDMA scheme, a
range of transmission power 5 fluctuation can be made smaller; therefore
lower energy consumption of terminals can be achieved and a wider
coverage area can be obtained. The LTE system is a communication system
using shared channels in both downlink and uplink. 10 For example, in
uplink, a base station apparatus selects a user equipment terminal to
commuriiéateP BsihgReE sharet Lrathelmerack Subdtamié {8acH1smsyand
instructss asingrtke tdavenlimkrcongrol achnmel, dhe selected usereduipment
terminalge da-commainicate usingsthershared gbaanel inar predetermingde
sub-frame. Fhg,eserequipment terminal ransmits the shared chanpel based
on the dawniinkcontrol channel. The base siation apparauus recqives and
decodes the shared channel 20 transmitted from the user equipment

terminalfH 1Hi¥ caSB SRR SFisetédt the Lset eqbiprient: fetfifindo
commuriicatedsing theeshidredchannebas tfeseribed addve is called a
scheduling process. Futther,Tin the 4 T&msyisiem, sozcaled c2% Adaptive tem

Modulationiand Cedinci(AME) is-applied; tberefars, transmissian dgrmats of
the shargd, chanels e vary amang difierentsulyramss. As used herein
the transn.”l&ssmn format includes, various information items in |cat|ncgasuch as
30 alloc&fior infSmiation bt 1686ree bﬁc?crk%lrftar‘elquteonccor%r%arlcesiea
modulatibhi$cheié, & Fayfehd siza linforriatidhdbotit trahsAfissidR poivet,
HARQ (Mybrid Aditdmatic Repeat veQuest) irformation (& Redundahcy
Version paraimeier, a peocess dwrier: 35 ete JuanthvitM O Multiplelinput
Multiple Quitput) ; information (& reference signal sgquence for MIMO
transmission, e¢.)..Ihe fransmissjon formag.of the. -3 shared channel and
|dent|f|c§t|on information of tHe
terminal transmits the shared channel based on the
downlink control channel. The base station
apparatus receives and decodes the shared channel
20 transmitted from the user equipment terminal. 1In
this case, a process of selecting the user equipment
terminal to communicate using the shared channel as
described above is called a scheduling process.
Further, in the LTE system, so-called
25 Adaptive Modulation and Coding (AMC) is applied;
therefore, transmission formats of the shared
channels may vary among different sub-frames. As
used herein, the transmission format includes
various information items indicating such as
30 allocation information about resource blocks
(frequency resources), a modulation scheme, a
payload size, information about transmission power,
HARQ (Hybrid Automatic Repeat reQuest) information
(a Redundancy version parameter, a process number,
35 etc.), and MIMO (Multiple Input Multiple Output)
information (a reference signal sequence for MIMO

transmission, etc.). The transmission format of the



user equipment terminal which communicates using the shared channel in
the corresponding sub-frame are collectively called an Uplink Scheduling
Grant. 5 In the LTE system, the transmission format of the shared channel
and identification information of the user_eqﬁiﬁment terminal which
communicates using the shared channel in the corresponding sub- frame are
reported using a Physical Downlink Control 10 Channel (PDCCH). The
PhysicaFbawafink Control ChghneltPDECHRmAy alse be gafiéd arDp L1Are
Control Channel DISCEOSUREMQRINVENTHON d5jRROBIHEN (SETOBEe
SOLVERBY- dHE-INVENTION] tWben dhe schetdngprocess ok araeess

of determining the trangmission. format in the AMC. (Adaptive, Modulation and
Coding) scheme s noj adequalely contiolled. the ransmission 20, = .
characteristics or radio capacity o theysys?erh may be |mpa|red_g. The present
inventioft fs MadeSAtigRtof 1hé ProbleMS aritfmay provite Abase Statiph ' O
apparat@s afdla communitationcontrof methed capalsie 250afnim LTELgstink,
adequatelyiperfarming the <sthedualimg pracesstandcthedeiermination sub-
process of sthe teansmisgiondarmatsiindhe AMC}§§B§WQD<BMEH\|§§ FQRtrol
SOLVING, THE PR (S) In.ppe gspeet.of the presentinuention, , 30

there is Bgovide a base stitlon app%rgtu (éapabll of communchIEng with a

ann PDCCH). may a o) ed a, DL L1 .
user equmen? erminalu ing an uplln?< shared chahnél, teIddi giaradio

resourcé aflddation Uit edhfigured to decrease frequency resources
allocated 35 to the shared channel, when transmission power of the user
equipment $eInOIgERE [eFs thawealTareNetermined threshold. - 4 In another

aspect of the present inMentiORM (s) To BE SOLVED BY THE INVENTION]

When the scheduling process or a process
of determining the transmission format in the AMC
(Adaptive Modulation and Coding) scheme is not
adequately controlled, the transmission

20 characteristics or radio capacity of the system may
be impaired.

The present invention is made in light of
the problems and may provide a base station
apparatus and a communication control method capable

25 of, in LTE uplink, adequately performing the
scheduling process and the determination process of
the transmission formats in the AMC scheme.

[MEANS FOR SOLVING THE PROBLEM(S) ]

In one aspect of the present invention,

30 there is provided a base station apparatus capable
of communicating with a user equipment terminal
using an uplink shared channel, including:

a radio resource allocation unit
configured to decrease frequency resources allocated

35 to the shared channel, when transmission power of
the user equipment terminal is less than a

predetermined threshold.



there is provided a base station apparatus capable of communicating with a
user equipment terminal using an uplink shared channel, including: 5 a
storage unit configured to store a correspondence between a radio resource
available for the shared channel, uplink radio quality information, and a
transmission scheme used for transmitting the shared channel; 10 a
determination unit configured to determine the transmission scheme to be
used for transmitting fie sharedchamPePEasctfornt fife Bpliifie Padid Hialifyl on/
informatidreansd the radio fesolree kevadlablesfor the sharedschamnetwithl e
referenceftocdauthe starage ginitiand a notdieation upit €onfigureditenotify

the user,gquipment termingl of the determined fransmissign sgheme. In

another aspect of the pre ent '”Venﬁ'r‘?{‘ 20 th {% is. r&)vjcdoed %ggge station

apparatus capable of comrﬁﬁrﬁggtmg Wwith @ User equipment tsermlnalausing

an uplink SharetPERATET SinBRITTE 2 Galé@ation R CoRfiurstith &idfate
path los$ betwéen Hegssr eduipmenht terminalland? 25ahabasetstation
apparatus; anrMEOS selection uait coafiguredstogelecthand1CSdevel of the

shared ghannekbased gnthe path. Jass; adetegmination unit configured to
30,determine a transmission scheme to be ysed far, Igrg{léggtéigggge shared

channel based on the MCS level and a radio resource av%ilable for tpe
termine ,the %ra SM1SS10nN,SC %mg t% e%gﬁfd or
shared charfmé ; and a notification unit configured to notify euser
equipmé?ﬁ%é‘ﬁﬁﬁhéFé%etdé%eﬁﬁiﬁédtréﬁé‘rﬂ%ﬂorp%né?ﬂ ntdrfoth&t 1nk
aspect oﬁalcﬂe'preg@limbeniioﬁprﬁation and the radio resource
avallable for the shared channel with reference to

15 the storage unit; and
a notification unit configured to notify
the user equipment terminal of the determined
transmission scheme.
In another aspect of the present invention,
20 there is provided a base station apparatus capable
of communicating with a user equipment terminal
using an uplink shared channel, including:
a calculation unit configured to calculate
path loss between the user equipment terminal and
25 the base station apparatus;
an MCS selection unit configured to select
an MCS level of the shared channel based on the path
loss;
a determination unit configured to
30 determine a transmission scheme to be used for
transmitting the shared channel based on the MCS
level and a radio resource available for the shared
channel; and
a notification unit configured to notify
35 the user equipment terminal of the determined
transmission scheme.

In another aspect of the present invention,



there is provided a communication control method in a base station
apparatus capable of communicating with a user equipment terminal using
an uplink shared channel, including the steps of: 5 calculating path loss
between the user equipment terminal and the base station apparatus;
selecting an MCS level of the shared channel based on the path loss, radio
quality of a sounding reference signal, and target radio quality 10 of the
sounding ?éfeferice BighEL determifiP frafsrhistiorrseéticife t6'pehased »
for transmittingethe tshiatedh champrel asedcrp dhe MCS levelramdiz rediog
resource; available ferthe gshayiedchanaelk angh 15 petifyingthediser x
equipmeny ieininal b 1A deteimines kgnsmission.seherme.
[ADVANTAGEOUS E(I::aF g:uT QtFiTHEI thEIYI(;ISQN]OéQé:V(J:grdr{n% toan_
embodiment of the present mvenfllgn,ptﬁere may be rovided a%ase Station

20 appaf&is AR coOMMAUiGat G Eoriths Méthod TaphabRs® of BRATE Uplink,
adequately performing tHe Scheduking Pfocess emd thé determihation

process di athediansmissionrfotrhatsda the AMG, 25 BRIEFDESCRIPITOR
OF THERBRAWINGSHgrLis-a schematic diagramsshewing a4 configuration
of aradig communpicatign gé(sgag} Aaccording it%rqglem bodiment of the present
invention. Fig. 2 is a flgwchart,sh,owing a process of 30 UL MAC data

s . determln n%. tra?ﬁ$1551on SC epe 39 b§.
transmission accordingto an embodiment” of the present invention. Fig. 3 is
a flowchafteshovfifg arrotess bf xEhedalirtg eséticieht earblatidpxhd™
candidatehgEM&Elettion Aceordirg tran embodimentobtheigresént 85r the

inventioshkige 4 isadlonechartashowing a process of control for a TFR
selection according t0.2 16y ing the user equipment terminal of
the determined transmission scheme.
[ADVANTAGEOUS EFFECT OF THE INVENTION]
According to an embodiment of the present
invention, there may be provided a base station
20 apparatus and a communication control method capable
of, in LTE uplink, adequately performing the
scheduling process and the determination process of

the transmission formats in the AMC.

25 BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a schematic diagram showing a
configuration of a radio communication system
according to an embodiment of the present invention.

Fig. 2 is a flowchart showing a process of

30 UL MAC data transmission according to an embodiment
of the present invention.

Fig. 3 is a flowchart showing a process of
scheduling coefficient calculation and candidate UE
selection according to an embodiment of the present

35 invention.
Fig. 4 is a flowchart showing a process of

control for a TFR selection according to an



embodiment of the present invention. Fig. 5 shows an UL TF Related Table.
Fig. 6 is a partial block diagram of a base station apparatus according to an
embodiment of 5 the present invention. Fig. 7A is a flowchart showing a
transmission process of an UL Scheduling Grantand a PHICH according to
an embodiment of the present invention. 10 Fig. 7B is a flowchart showing a
process of scheduling coefficient calculation and candidate UE selection
accordirfijifocah Bibodiheit'6f theSprIsent VeRtiéRIFig. 8 is a flowchart of
a process of UL 15 TFRyseléctigmg.a%isia sthematie diagrasbslowing an
effect of reserving persisjentgeseurcesaviian adio Jesodrcesaie te bes
allocateq according to,dynaypic, schedulingdp & user.equipment terminaly o«

(UE% to % which the persistent resources are allocated. Fig. 10 is a
inv

. prese entign. . .
schematic %Ila%ram srhowmg an eﬁ‘ect of reserving per5|stent resources when

radio resources are t§ bé-allftatet dcdoraifig’td dynahn¥ Séheduling to a
user equipmienricrainal (V)16 25 WhichthE pefsisStent tesourées ate and a
allocatee¢HRigH12Ads adlovwchast afira pracessoitil JiFR selegtierckig. 11B
is another flewehayt of a process of UL TFR selection. 30 Fig. 11C shows an

example of a relationghip befween path {oss (Paghlogs) and OFFSET Figy
12A ShOW|§ an example of a TF Related table. Fig. 12B shows an ex%m le of

a 35 TFRelaed & el.nlgig.cf?& i< 8 sehentatic |%§r%%ﬁ)rslh8\?vﬁl fandifate
interferente it aflidet Buisinenttermingt. an embodiment of the
present invention.

Fig. 8 is a flowchart of a process of UL

15 TFR selection.

Fig. 9 is a schematic diagram showing an
effect of reserving persistent resources when radio
resources are to be allocated according to dynamic
scheduling to a user equipment terminal (UE) to

20 which the persistent resources are allocated.

Fig. 10 is a schematic diagram showing an
effect of reserving persistent resources when radio
resources are to be allocated according to dynamic
scheduling to a user equipment terminal (UE) to

25 which the persistent resources are allocated.

Fig. 11A is a flowchart of a process of UL
TFR selection.

Fig. 11B is another flowchart of a process
of UL TFR selection.

30 Fig. 11C shows an example of a
relationship between path loss (Pathloss) and Porrser-

Fig. 12A shows an example of a
TF Related table.

Fig. 12B shows an example of a

35 TF Related table.
Fig. 13A is a schematic diagram showing

interference in a user equipment terminal.



Fig. 13B is a schematic diagram showing interference of an uplink
transmission signal with a downlink reception signal. Fig. 14 is a flowchart of
a process of 5 determining a Temporary RB group. Fig. 15 shows an
example of a relationship between path losd (Pathloss) and MCS. Fig. 16 is
a partial block diagram of a base station apparatus according to an
embodiment of 10 the present invention. DETAILED DESCRIPTION OF
THE PREFERRED EMBODIMENTS fDESCRIPTIONOENOTATIONS]} S0
cell 15 1001 1062 1003, A00nrusey eguipmenh terntinalc20G bgse: Statiohh  a
apparatus206: soheduling €oefficieni nealculation unit 20 210 transport

format and resource blogk selection unit 212 layer 10%0983%%@9@ 3Q0
access %%t way apparatus_400 core negg\%ork 25 [BEST MODE OF

CARRY o0t !ﬂVEﬁnﬁgﬁﬁréf:irs efmboc iment) Next, a best mode
for carrying out the pfesént inveRtioH s 88s&TlEPIaset oR afifsf tLonship
embodirhettdestribetbelowwittPasférenee toahe 30°aeccompanying
drawings. Throughoutthe figuses foradllystrating! thel embodimentsnof dlie a

present eatign sthessame geferense numeralsraredused for the samear o ¢
equivalent 8'%@%@&@@%&@9&{%98%@ descriptions 35 may be omitted.

First, a radio communication system having a base station apparatus

according to an embodiment - R
TAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

[DESCRIPTION OF NOTATIONS]

50 cell
15 100,, 100,, 1005, 100, user equipment
terminal
200 base station apparatus
206 scheduling coefficient

calculation unit
20 210 transport format and resource

block selection unit

212 layer 1 processing unit
300 access gateway apparatus
400 core network
25 [BEST MODE OF CARRYING OUT THE INVENTION]

(First embodiment)

Next, a best mode for carrying out the
present invention is described based on a first
embodiment described below with reference to the

30 accompanying drawings.

Throughout the figures for illustrating
the embodiments of the present invention, the same
reference numerals are used for the same or
equivalent elements and their repeated descriptions

35 may be omitted.
First, a radio communication system having

a base station apparatus according to an embodiment



of the present invention is described with reference to Fig. 1. As shown in
Fig. 1, the radio communication system 1000, which may be an Evolved 5
UTRA (Universal Terrestrial Radio Access) and UTRAN (UTRA Network)
system (a.k.a an LTE (Long Term Evolutiorn) system or a super 3G system),
includes a base station apparatus (eNB: eNode B) 200 and plural sets of
user equipment (UE) 100n (1001, 1002, 1003, 10 ... 100n; n: an integer
greater thanZe?o X0y SHereinafer the uséf edGipRieMIOE) hidy befrtened
to as a usereguipment terminal(s)). The base station apparatus 200 is
connected to an uppes shede-swch as angaccess gatewayiapparatus 300. The
15 access gataway;anparatys.300,is gonnecied ta,a,600e netwerk409.Jnq

this cas guésgrrlle gl §r% nt_terminals 100n_are in communication Wﬂ}lﬂgtp\%
ratus a

past Staterana 5 cell 0 Based o the ‘Evoved UTHA an
UTRAN FidiB oottt aliod Eehefhe 20 /Ecl Pt theiuser eiighret
terminal5 (200, 1 2002 510030, A00A) has the sameveorfiguratiors Ludes a
functionszard status. drherefose aunless etferwiseo desenbed) the ternp dfiral
user equpment terpinals{YE) o101 may=he coltectivedy useddn the1 oo,
foliquing_251%%sqriptipns. As the radio access E‘C@%@S irzl etr}% ra(%l

commur:(j atlon,“s'%s%ne'mal?)o ?t ‘e OFDM a,rt oFgonaI Frequenc S)Iigivision

Multiple ine)rgéﬁlemé:eaﬁﬁ th SCEDMA i%ré er-léarWeEr)_Frréat\fengy Division
Multipleﬁﬁg%@rﬁé*cé'é%) 3Ehémessre (ReiRuoWnlinR dtiadlink) ) - The
commurieatons| sespectivelya As descAbed aboven e ORDMschemediser
multi-carrim&rqmsaﬂszi_sn ascheme ysWhichea frequepey band isdividednnto
plural subscassiers;having nackow freguencybands 3g.and.data arg mappad
on eachnseutt/)v-q%arrgegl%pe tf%nscrﬁiitsed. The SC%—FDMA scheme.is a

. . I .caﬁe e user e%%%Fment
single-carrier transmission scheme in which a frequency band is
terminals 100, are in communication wWith the base

station apparatus 200 in a cell 50 based on the

Evolved UTRA and UTRAN radio communication scheme.

20 Each of the user equipment terminals (100,
100,, 1003, .. 100,) has the same configuration,
functions, and status. Therefore, unless otherwise

described, the term of user equipment terminals (UE)
100, may be collectively used in the following
25 descriptions.

As the radio access scheme in the radio
communication system 1000, the OFDM (Orthogonal
Frequency Division Multiplexing) scheme and the SC-
FDMA (Single-Carrier Frequency Division Multiplexing

30 Access) scheme are used in downlink and uplink
communications, respectively. As described above,
the OFDM scheme is a multi-carrier transmission
scheme in which a frequency band is divided into
plural sub-carriers having narrow frequency bands

35 and data are mapped on each sub-carrier to be
transmitted. The SC-FDMA scheme is a single-carrier

transmission scheme in which a frequency band is



- 9 divided so that different frequencies can be used among plural terminals
and as a result, interference between terminals can be reduced. Next,
communication channels used in the 5 Evolved UTRA and UTRAN radio
communication scheme are described. In downlink communications, a
Physical Downlink Shared Channel (PDSCH) that is shared among the user
equipment terminals 100n and a Physical 10 Downlink Control Channel
(PDCCHY aredieds Theh PhysieaIBoRANK ContelrchafnebiP IECH] fay
also beaxafled adDL 4]l 2 EonfrokChannel. s dewnkinky 1 transpor formatnce
information-aRkad ysekeinfarmation-efn thesuserdawhich the Physical Downlink

Shared 15 Channel '%&@P@m'gsﬂmﬁﬁ”%%%BQ{%A@IQQE‘@“%eac{‘leS‘f‘trhe
Uplink Shared Channel PUSCH)

informa f th y whic P yS|c

is trénsrﬁ%?‘(te% a%m%f\}/gv edge m?ﬁf{natlon Stihe PUSCH (of an%pllnﬁgl%{ﬁared
ChanneP{L- §%‘1’—Wd§)§°ﬂransport channel), and 20 the like are reported via
the Physical Downlink! Tottrot ChahneP(PDCTCH)t UseF data &levitarrsnitted
via the Rhysical Dovallink<shared:Chdnneb DBl usem etata arestransmittecovig

a Downlink-Shared Channele(RL-SGHY) as adransportehannebn2s inyplink
comymunication, the Fhysicah L&Hl'g'%n%*laf%g %“ﬁ‘s”ei (RUSCH) thatis shared

among yser e%wgmentt rmi aIs 100n control _channel ar

used. THE L TECONtror Bhanhdl hastwo pesa%rﬁ% is to be time-N Lﬁtlﬁle)%é)d
with the’30 PRysicsl Uplink SHdred é%ﬁ@@@@@%d thelother1is 16 be
frequency-autiplexed withahe Phisicak tUplinkeSlharedsChamel {(RUSCH). o £
The contrekchannel tto befregqueney-rmitiplexad withithe Physical Bplink

Shared chapneh(PUSCH) isqalled-a PW%L?@EH@EQK Bo-kentrohGhannel; on
(PUCCHa?hICp uplink communi atlon afdotvyln ink

uSer 1n orma ion’o € UuUser by which a Physical
Uplink Shared Channel (PUSCH) is transmitted,
acknowledge information of the PUSCH (or an Uplink
Shared Channel (UL-SCH) as a transport channel), and

20 the like are reported via the Physical Downlink
Control Channel (PDCCH). User data are transmitted
via the Physical Downlink Shared Channel. The user
data are transmitted via a Downlink Shared Channel
(DL-SCH) as a transport channel.

25 In uplink communication, the Physical
Uplink Shared Channel (PUSCH) that is shared among
user equipment terminals 100, and an LTE control
channel are used. The LTE control channel has two
types; one is to be time-multiplexed with the

30 Physical Uplink Shared Channel (PUSCH) and the other
is to be frequency-multiplexed with the Physical
Uplink Shared Channel (PUSCH). The control channel
to be frequency-multiplexed with the Physical Uplink
Shared Channel (PUSCH) is called a Physical Uplink

35 Control Channel (PUCCH).

In uplink communication, a downlink
Channel Quality Indicator (CQI) to be used for



Channel Quality Indicator (CQI) to be used for - 10 scheduling for the
Downlink Shared Channel (DL-SCH) and Adaptive Modulation and Coding
(AMC), and acknowledgement information of the Downlink Shared Channel
(HARQ ACK information) are transmitted [via’s the LTE control channel.
Further, user data are transmitted via the Physical Uplink Shared Channel

(PUSCH). The user data are transmitted via an Uplink Shared Channel
(UL-SCHY&s autarispofto EhaifrelP 2011 Upfink MAE T dmminicatioR lcontrdl

proceduse Nlext eamntuplinkMACL A3l MACGhdommunicatioMcontrelngrocedure

as a comaRicationLontel methed arfarmedtinwg base gtationiappasateis

according,the,, 19 Praseny %ROQ'H]%‘E&%@%Q{ jbed, In @%S%%@&”b@a

Iog| al c nnil gorresgonc{s ta, for for e@mplg R]Iadlo bearer gzqo b %)norlty
n

class correspon OI‘ exam e a priority lev eSss

r|or|t
otherws%r@é‘s?fﬁbEHeﬂwev i8ork oprﬁjYﬁgL §G1- flléﬁ‘rjrémr%feq‘r]%% Ssubfranfetin
which théRiEgfequipriiént tepminaleraasmits the a0 plink Shdreti€hannel
(UL-SCHpadcordigatoe schiedulingl 25 Un tie followdng deseniptionst dynamic
schedulinggoseesponds to a first resource allocating scheme for dynamically

allpgating radio_resources, When dynamic sgheduling, is, appligd 1o ,the

Uplink Shared Channet (UL-SCH), Tadio resources 30 are altocated to the
user eq@ﬁmeﬁ&-’efmroce inal in arbitrary sub-frames. Further, in this case,
various values may b& &t as #ie VRILES bf tHE tl%Hsnb(ié&anf@ﬁ’W&ﬂhEI%W

allocationdnformatipn abodit resasce blooks (fregaéncyresoutces), adshod
modulatiparsehenae), a paylond sizes trfotrvatiapphodtt us according the

15 present embodiment is described.

In this embodiment, a logical channel
corresponds to, for example, a Radio bearer; and a
priority class corresponds to, for example, a
priority level (or priority).

20 Unless otherwise described, the
“corresponding sub-frame” refers to a sub-frame in
which the user equipment terminal transmits the
Uplink Shared Channel (UL-SCH) according to
scheduling.

25 In the following descriptions, dynamic
scheduling corresponds to a first resource
allocating scheme for dynamically allocating radio
resources. When dynamic scheduling is applied to
the Uplink Shared Channel (UL-SCH), radio resources

30 are allocated to the user equipment terminal in
arbitrary sub-frames. Further, in this case,
various values may be set as the values of the
transmission format including allocation information
about resource blocks (frequency resources), a

35 modulation scheme, a payload size, information about
transmission power, HARQ information (a Redundancy

version parameter, a process number, etc.), and MIMO



transmission power, HARQ information (a Redundancy version parameter, a
process number, etc.), and MIMO - 11 information (a reference signal
sequence for MIMO transmission, etc.). On the other hand, persistent
scheduling is a scheduling scheme for p_eri]o]dic_ally allocating 5 data
transmission opportunities in accordance with a data type or features of the
application to transmit/receive data. Persistent scheduling corresponds to a
second FESbRIFEE AfiGeating scheffeTerpéericdiéallysafotating radiv MIMO
resources: Neamelys 10 whertpersistent scheduling is applied to the Uplink
Shared Channel (UL-8gH)neadie resoueesiare allocatesto thenset1ing
equipment termipalin,, predetermingd subsframes Gurthen in this 6ase:: g
predetermined valies are set as the valugs.of the 15 ransmission format ,
including a ocattlon information abbut resource bloclrgls ffrequency resources),
a moduftion dchefe Ta paIGHd Size? Infoftfafidh Ab6at trahsiission
power, HARGs fdrnTaioni(eeRedimrdandye Ve rsicre paraiméted vd pratess
number cete ) ecand MIMQ 20anfosmation {a selerercessignabsequencelfomne
MIMO tﬁ‘ﬁi_lsn@ﬂ'é@%d@f@a)l N@MX,J@Q@E%O%Q%O&F@&M%@ in th?amely,
predetermingd sub-frampeg,.and the, Uplink Shared Ghannel (UL,SCHYS;
transmlttS d using &r;g preget rmined 5ransm| sion format. In this case, 25 the
u -

.ar8 nne UL~-SCH ra ﬁo resoche are
predetermlne S rames may bé ar a’nge , 10I example, at a

predeteriihed tyeR. Farthef tHeé Spredieterififed trafsmidsidn fdtmat is not
necessapifye dixed to omedype s et ptural fypesiof riransmiskion foanats
may be pravided: 3 2.cAllacation uinitref tbe transmissior shandsfos the he
Physical-Uplink,$haredhChanagl(PURGHY Indhe present embadiment, 4he on

transmission Qand in the fre%Lien dir&ction is _allocated in term§ of resource
resource OCKS requency resources), a

blocks (PBS). For , , ,
modtlation scheme, a payload size, information about
transmission power, HARQ information (a Redundancy
version parameter, a process number, etc.), and MIMO

20 information (a reference signal sequence for MIMO
transmission, etc.). Namely, radio resources are
allocated in the predetermined sub-frames, and the
Uplink Shared Channel (UL-SCH) is transmitted using
the predetermined transmission format. In this case,

25 the predetermined sub-frames may be arranged, for
example, at a predetermined cycle. Further, the
predetermined transmission format is not necessarily
fixed to one type, so that plural types of
transmission formats may be provided.

30 2. Allocation unit of the transmission
band for the Physical Uplink Shared Channel (PUSCH)

In the present embodiment, the

transmission band in the frequency direction is
allocated in terms of resource blocks (RBs). For
35 example, one resource block (1 RB) corresponds to
180 kHz. The number of RBs is equal to 25 for the
system bandwidth of 5 MHz, is equal to 50 for the



35 example, one resource block (1 RB) corresponds to 180 kHz. The number
of RBs is equal to 25 for the system bandwidth of 5 MHz, is equal to 50 for
the - 12 system bandwidth of 10 MHz, and_is equal to 100 for the system
bandwidth of 20 MHz. Also, the transm|55|85% band for the PUSCH is
allocated in terms of RBs in each sub-frame. In addition, RBs 5 are allocated

such that factors of the DFT size do not include vallues other than 2, 3, and
5. In othé¥ S¥6sPtHefattors of the DRtHgize oty iheluee'2 13, tand 80Fépr

retransntissionof tlkee Uplink Ghared o0 Chanhel. (UIABEH), thieebase station
apparatus 200 mays 0F iay Rat trarsritdhegerraspending &4plinkya in
Schedu'wrﬁga%tf% the base,station appatatus %O%HQQ%'I‘HE theHplink
Sch§dulln 1tfor regansmhss&n %f tp Lgpllnk S% egl C o
15t %lhareé'-li

(UL- °scH e_user equip yment terminal retransmi

ChanneP(UL S]Eﬁ—buéj&o}l&lﬁ@% tﬁé:%]ﬁnﬁhgﬂ?h@dullﬁg Gf&ﬁt 5As dEEcIfbet -
above, thie UYdinktBehédulingrGrant indledes thesidentification Linfdraskioh, of 3 -
the usereeglipment terminal which 20 communicates using the shared

channel in the correspgpdingsubrftameandalse ineludes the, transmission
format 0&@%3@69&96@@% such, as b%'LOecaE‘BQMfQEmQZBS%% aboyLresgyree. |

blocks (Oreqmsnc¥tresources amo ulation scheme, a oa size,

information abou ransi?’nﬁ%glorﬁll ower ﬁ,&ﬁbelﬁ?oorrrha]tlo% edundancy

version parapetet e froééds: nur‘ﬁB%P etes, é’ﬁ’cﬁﬁ/llﬁl@ﬁﬁ@ﬂnéﬁﬁ?ﬁ@tus
referenceigrialaseguenee foreMIMOltrénsissivn! iete.) Git shoultobe noted
that onlyra postioimais3Q the Uplink Scloeduling Grant svayche medifiedfrestH) |,
the scorrgspondipg pagtin foritiabtransmission. For sexamplenaniyp 1 ink
allocation informatipn aboyt resoures, blacks (Teaueney resourges)and
mformatlon about , .
Scheduling Grant. As described above, the Uplink
Scheduling Grant includes the identification
information of the user equipment terminal which
20 communicates using the shared channel in the
corresponding sub-frame and also includes the
transmission format of the shared channel such as
allocation information about resource blocks
(frequency resources), a modulation scheme, a
25 payload size, information about transmission power,
HARQ information (a Redundancy version parameter, a
process number, etc.), and MIMO information (a
reference signal sequence for MIMO transmission,
etc.). It should be noted that only a portion of
30 the Uplink Scheduling Grant may be modified from the
corresponding portion for initial transmission. For
example, only allocation information about resource
blocks (frequency resources) and information about
transmission power may be modified. On the other
35 hand, when the base station apparatus 200 does not
transmit the Uplink Scheduling Grant for
retransmission of the Uplink Shared Channel (UL-SCH),



transmission power may be modified. On the other 35 hand, when the base
station apparatus 200 does not transmit the Uplink Scheduling Grant for
retransmission of the Uplink Shared Channel (UL-SCH), - 13 the user
equipment terminal retransmits the Uplink Shared Channel (UL-SCH)
according to either the Uplink Scheduling Grant for initial transmission or the
previously received Uplink Scheduling Grant for 5 the Uplink Shared Channel
(UL-SCH) THIS SetraASHgsio-isirerforiret fof e PEISCH (tHeeUPPSEHas
the transjiort ehlartie htoewhiChIchys@mic aschedilding is applieth Adterhatively,
this retrapsmigsionmayhe perforaed fardhe RIUSCH (the 1044:-SCH asdhe
transport chapnel) fo,which persisient;sepadylingds appligd.Jg additon, #, -
the gaset%f adwﬁ%q{ges-g in g(lje ndr%ré f\c%ﬁg Qi:&g)edur thl% base station
apparatus 50 ]?’nay never transmit the Uplink “Scheduling Grant for
retransnfisSioR GTTHE Stk 1£5 Bhated ERAnABF(ULESCH)S A uSEdthétein,
dynamicSscheziuling ecorrespunestto st relsbutce dlidcdtingyschiente for
dynamicadly atlocdting radiepesousces. 3 1HeMACG datd transmission
procedute +20:Next a8:uplink MAG(We MAGhdata riansmissianpiocedyee
s described with teferance. to,Fig, 2, Fig. 2.shows a,procedure, starting fram,
a schedullr%lgegrocess of calcuIaitljpé;dschegulln%1 coefficients, to gn UL TFR
RBS

selectior? %roce%lslorf%Sl 5et%?rﬁin|ng the trélnsapoo} format and t§B8c °Ff

allocated. 395 Se@ifgofIL MACTMadiMum GRERipISdET Atdhber NUSMAXS €
In step $S2GZ, amUEBIACahaginiif 3temultipiexing hanter N AXois iset
in the basenstation rapparatus 200: ThetWh MACIBaximws muléplexingnk

number NULMAXJ§ the maxjmuns ijtiplexing number in
As used herein, dynamic scheduling
corresponds to a first resource allocating scheme
for dynamically allocating radio resources.
3. UL MAC data transmission procedure
20 Next, an uplink MAC (UL MAC) data

transmission procedure is described with reference

to Fig. 2. Fig. 2 shows a procedure, starting from
a scheduling process of calculating scheduling
coefficients, to an UL TFR selection process of
25 determining the transport format and RBs to be

allocated.

3.1. Setting of UL MAC maximum
multiplexing number Nypuax

In step S202, an UL MAC maximum

30 multiplexing number Nypuax 1S set in the base station

apparatus 200. The UL MAC maximum multiplexing
number Nypwax 1S the maximum multiplexing number in
one sub-frame of the Uplink Shared Channel (UL-SCH)
(including both the UL-SCH for initial transmission
35 and the UL-SCH for retransmission) to which dynamic
scheduling is applied and is designated via the

external input interface (I/F).



one sub-frame of the Uplink Shared Channel (UL-SCH) (including both the
UL-SCH for initial transmission 35 and the UL-SCH for retransmission) to
which dynamic scheduling is applied and is designated via the external input
interface (I/F). - 14 3.2. Calculation for Sch]eﬁullng coefficients Next, in step
5204, Calculation for Scheduling coefficients is performed in the base 5
station apparatus 200. The user equment termlnals (UES) to WhICh radio
resources are to be alfocated i

correspandiid isubeframe are selected. Then, Upllnk Transport format and
Resource selection isypetformed, as 40 deseiped belew 2with kespact to the

user equipment, 1@?!8'”@4:%@%@&&‘6’@'@4 adio respyrces;arednbe, ;o
allogated acgordlngdto dynamic sg éedulu}%lm the corresgondm sub frame

The number of user %w ment terminals § fowhich Tadio resourcae%
are to be Git6dated %ﬁ.’é&ﬁﬁlnﬁatgjdi/nﬁﬁﬁeléﬁﬁééulﬁf@%nttﬂekb%rr%]s%ﬁ&l?@d
sub-frange &definetl 4 NUIN8CH 34hgglinki Transpoftfermatrasgronding
Resourceulselection (Ukel R selectian) 20INext, ingstep b208 2dplink t
Transpott, farmatangd Resouree selectionds performed.in the,hasestation
apP@rat%éégg113'%%1bﬁé‘ié&?‘“%lQRP?@C%%QQOESS%YSS&%@P ESQUICRS
(RBs) for the ngsmal om cces annel (PRACH), reserves 25
prohlblteaeradlo resou cesr} esour SGioTe8

P§§) or uardrﬁﬁs r&§6108S radioTeSolirees®
(RBs) fof tHe EFI‘;tSéI—Pt%CWﬁe@%@ﬁ%ﬁuﬁﬁ&?&é&ﬁﬁéﬁ Hhdthen
determirmesra ¢rapsnrssion formatfemthe UL-SCH to which dynamic

scheduling is applied and alloeates 30rragie resoyicesitot the &imSLd to

which dynamic scheduling is applied dnglydingsfox both-initial 5110cated
according to dynamic scheduling in the corresponding
sub-frame is defined as Ny-scau-.

3.4. Uplink Transport format and Resource

selection (UL TFR selection)
20 Next, 1in step S208, Uplink Transport

format and Resource selection is performed in the
base station apparatus 200. The base station
apparatus 200 reserves radio resources (RBs) for the
Physical Random Access Channel (PRACH), reserves

25 prohibited radio resources (RBs) or guard RBs,
reserves radio resources (RBs) for the UL-SCH to
which persistent scheduling is applied, and then
determines a transmission format for the UL-SCH to
which dynamic scheduling is applied and allocates

30 radio resources for the UL-SCH to which dynamic
scheduling is applied (including for both initial
transmission and retransmission).

4. Calculation for Scheduling coefficients

Next, Calculation for Scheduling
35 coefficients performed in step S204 is described
with reference to Fig. 3.

4.1. Process flow




transmission and retransmission). 4. Calculation for Scheduling coefficients
Next, Calculation for Scheduling 35 coefficients performed in step 5204 is
described with reference to Fig. 3. 4.1. Process flow - 15 Fig. 3 shows a
process of selecting candidates for the JsegrSeq_uipment terminals (UES) to
which radio resources are to be allocated according to dynamic scheduling,
by calculating the scheduling 5 coefficients. The base station apparatus 200
performs the followind proceds€S With respestaowil fife §Seresduipment
terminals{U&ES)anan LfkE active state (fnan RRC (RadionResdurceCentralp
connected isiate) a 40 Asrshowit tekiga 3eintstep S3021 rquations ®f oraiing
!\'ZChede%'kl?gdfﬂQah'ﬁe_t@&%%!ﬁ%'?Hg=,|0 3 PQQ\%%%;XM@ Cch I\%?Q%@?é_oa}tﬁ ing
in of the user equipment terminals nandn=1,...., [ integer
oreqier o0y T8 4 LT’ RehSwal OF HARG Eritly SHIAL NG, 20 Gep 5304,
RenewalP 6f HARYS (HibritCAdOMEtE REPERTROUSEH Entity Status ig o all
performéd.snuhsrsteg with ¢adpect T e dser (Bgaipnientaermifial QUE), e
process dn ahich(the GRQRRO rgsultiaithrddloSCH i OiKisaebleasednEurther,
a processciRtwhich the maximum number of retransmission times has been

re%hed is also releaggd gﬂgvme ygeggat.a ig}h@@rg@e %@Qgi,scarded. As

used herein, the maximum n_ur’qberNof 257retrans mission imes is “the largest
value seTeCted 18 thé Maximum Niibers bf retrandiission tiiies of all the

logical cRARNEBIVHIER Friay'Bé tRel HiAthe tGSerdyuipment frnfifdl (WE Tor
transmissipn'rMhe usee eqéipmenttéfmiral UE) peHorms N30 HARQ&ased
on the maximyer nymbet ot retransniigsion
15 4.1.1. Renewal of HARQ Entity Status
Next, in step S304, Renewal of HARQ

(Hybrid Automatic Repeat reQuest) Entity Status is

performed. In this step, with respect to the user
equipment terminal (UE), a process in which the CRC
20 result of the UL-SCH is OK 1is released.

Further, a process in which the maximum
number of retransmission times has been reached 1is
also released and the user data in the process are
discarded. As used herein, the maximum number of

25 retransmission times is “the largest value selected
from the maximum numbers of retransmission times of
all the logical channels which may be used by the
user equipment terminal (UE) for transmission”.

The user equipment terminal (UE) performs

30 HARQ based on the maximum number of retransmission
times of the logical channel with the highest
priority class among logical channels to be
multiplexed in the MAC PDU. For example, when the
user equipment terminal uses the shared channel to

35 transmit the transport channel including two or more
logical channels, the user equipment terminal

determines that the maximum number of retransmission



times of the logical channel with the highest priority class among logical
channels to be multiplexed in the MAC PDU. For example, when the user
equipment terminal uses the shared channel to 35 transmit the transport
channel including two or more logical ch%m]n%ls_, the user equipment terminal
determines that the maximum number of retransmission - 16 times of the
transport channel is the maximum number of retransmission times of the
logical chafifél with the higliestpribfity-leverP&rmhong the wa b Hivre fogiear
channels.f5 Fatthensnprocess inwhich nd trarsmissionadf the AHrSCHristh
detected: upom pgwes rdetection ef theplink@batpdcGhannel is alseore
released. 4,1.2, HARQ Refransmission Check 10 Next, in step 5306, HARQ
Retransmission Che ig@(laerformed. ]Iftoiscggtserrinriln%ql\ivc etk}l%r the user
equipment terminal (| EJ) has datatobe retransmitted in the corresponding
sub-frante 2FE" Ya5t=0R 19 rétfdnhsitifted refer (0 etrahsmhission 1B U4t
which satisfy tHel following-four €onditibnsh 2 fieel tifting of fetiahsmliting data
correspandsstosthe retransmission timing according to Synchronous HARQ); -

the previous CRC results of thesWkcSGH: 20,840 N9t QKs -dhe smaximum
numper of retransmisgion timeg has Notbeen reaghed:.and - g ; ¢ : o,

transmiss}ilon f the UL-SfCI—'|" IS ant (%etecteddu on gowe(ri de%ectlon of tl;lle
Uplink Shared 25°CREAREI Wien the udet eqeuiﬁrﬁeﬁfl?erm"ifnaﬁt@%s has®
data to B fetrdiferinBa rthe5rotessof theFHARTS RétkansriisSidn Check
returns "Retransmissiont! Othervise; dthe processiofdhe HAR@ame . The
Retransmissien to be retransmitted” refer to retransmission

15 data which satisfy the following four conditions:

- the timing of retransmitting data
corresponds to the retransmission timing according
to Synchronous HARQ;

- the previous CRC results of the UL-SCH

20 are not OK;

- the maximum number of retransmission
times has not been reached; and

- “no transmission of the UL-SCH” is not
detected upon power detection of the Uplink Shared

25 Channel.

When the user equipment terminal (UE) has
data to be retransmitted, the process of the HARQ
Retransmission Check returns “Retransmission”.
Otherwise, the process of the HARQ Retransmission

30 Check returns “WNo retransmission”. When the result
of the HARQ Retransmission Check is determined as
“No retransmission”, the process goes to step S310
in which Measurement Gap Check is performed.

Since the maximum number of retransmission

35 times of the UL-SCH is determined for each priority
class of the logical channel, the base station

apparatus (eNB) performs the process assuming that



30 Check returns "No retransmission”. When the result of the HARQ
Retransmission Check is determined as "No retransmission”, the process
goes to step 5310 in which Measurement Gap Check is performed. Since
the maximum number of retransmission 35 times of the UL-SCH is
determined for each priority class of the logical channel, the base station
apparatus (eNB) performs the process assuming that - 17 the maximum
number Bf fetfarisHASBioRIRES isthe Rirgestsralise sefectedémithethe
maximufremgrabersvefl vetrarsirission times of ak thexlogicah chanbelsswhitch
may be used fordransmission: hd¥hemr the resultofithg HARQchannels
Retransmission ,Chegk is detgrmiged.as. ' Refransmigsion”, NRetransmission
s ingremented by on fn step 5308 (NReuransmizslon ), and thenhe User
equipment terminal ( IS echudred from atarget o ﬁe c eaullng process
for 10 ififi@ltransmissibRr Th'aaditiers, wherh persistent r88ourcsaresrission
allocated in thecesrrespordlimy sab-<frametothe 838 edlipmentterminat's -
logical ehahnehtmwhich persistentisoheduling israpplied, the)persistent
resources.are teleasedod he RB%&@&QK&GS@@M%@@I@WQ&%@%S for
resurces,are;used. for Uk TER Selection for;the UL:SCHto which dybamig
schedull?g IS lzlzlpglled. As a rﬁult, retr$nsm|ssmn accordlggq to dynami

P O e3 re a oOCalLe the .correspondl sub-
schedullngﬁﬁas preceaence over initia Zﬂ)rfransmlssmn al ord]llng (0]

persistentsehedifing 2. 1.3 MeastidieRt-G ap CHetkNéxt! iPstep 5310,
Measurementn€ap t®hedki isperarmied. dn thisstep! the baséstation 1ed,
apparatus 200 €pes 1ot alocatedhe ddplink:Shared 25s€hannal{RBssfer the
Uplink Shared Ghangel) do the wser eguipment terminal (JE), when the.time
interval gying which the user. eqyipment ferminal () Meanyfes,a el
a different ﬁe uency overlaps _ |

scheduling is applied.

As a result, retransmission according to
dynamic scheduling has precedence over initial
20 transmission according to persistent scheduling.

4.1.3. Measurement Gap Check

Next, in step S310, Measurement Gap Check
is performed. 1In this step, the base station
apparatus 200 does not allocate the Uplink Shared

25 Channel (RBs for the Uplink Shared Channel) to the
user equipment terminal (UE), when the time interval
during which the user equipment terminal (UE)
measures a cell with a different frequency overlaps
a time frame in which the Physical Downlink Control

30 Channel for the Uplink Shared Channel is transmitted
in downlink, a time frame in which the shared
channel is received, or a time frame in which
acknowledge information for the Uplink Shared
Channel is transmitted. The UL Scheduling Grant for

35 the Uplink Shared Channel is transmitted via the
Physical Downlink Control Channel.

In this case, the cell with the different



a time frame in which the Physical Downlink Control 30 Channel for the
Uplink Shared Channel is transmitted in downlink, a time frame in which the
shared channel is received, or a time frame in which acknowledge
information for the Uplink Shared Channel i€ transmitted. The UL Scheduling
Grant for 35 the Uplink Shared Channel is transmitted via the Physical

Downlink Control Channel. In this case, the cell with the different - 18
frequendyr RAYBEE ceft of ife Eveived UTRANEVUTRAN si/stBfn 614 cell of

another §ystem syclt as G8Ma WEDMA fTBD-CDMA sGBMA»2800horas GSM,
WIMAX iSpeaifjcatlypit is determined-whether dhe v sul-frame in which the

Physical Downlink CO@HQL&'16&{@1#ﬁ,tf%smgte&ei%éri%%%%iwgther the
Megsurement,gap, whetner e sub.irage inwhigh e, Wb SCHIS, o,
transmitfq’e is |n€Iu8eé’ mﬁw easuremeﬁ/t gap, or whether t esub-]?rame in

€ ’ T
which aif AEKIRIACK 1670 et OESSCHSs transHfited iinERfded in the
Measurdhentgas anith eespecriteinitial trarssnaisBiohraitesécorghich the
transmissiorsframithetuset sequipment teriminal(i). Whemit isdetenminech t
that thegub-frame,inavhich the, Physical-awalink Centreh 15.Channelisck

trapsmitied is jncluged i the; Measyrement gap, that the sub-frame inwhich
the UL- SCH is transmitted is included in the Measurement gap, or that the
sub-framé i whichthe ACRMNACK ToF TREVLESEH i'transhitted is included

in the 20- MRZasTirement'gap thé processteianeMeasiiBment G ap  ©hetk:
returns NGu(faitedt) tOtlrervises the PrEdcessibEtheiMeasurepientiGap Chelck t
returns @Ke ThebMeasueement.gap refersstora tisecintervahauringc which: thet
uses equinment terminal (B measiyres a 25 cell with a different frequency
for the pyrpose of, different-frequency, handayer o different-system e yr.-
handover. During the tine, i%ierva, communications
SCH is transmitted 1s included in the Measurement
gap, or that the sub-frame in which the ACK/NACK for
the UL-SCH is transmitted is included in the
20 Measurement gap, the process of the Measurement Gap
Check returns NG (failed). Otherwise, the process
of the Measurement Gap Check returns OK. The
Measurement gap refers to a time interval during
which the user equipment terminal (UE) measures a
25 cell with a different frequency for the purpose of
different-frequency handover or different-system
handover. During the time interval, communications
cannot be performed and therefore, the user
equipment terminal (UE) cannot receive the Physical
30 Downlink Control Channel. For the same reason, the
user equipment terminal (UE) cannot transmit the
Uplink Shared Channel and cannot receive the
ACK/NACK. When the result of the Measurement Gap
Check is determined as NG, the user equipment (UE)
35 terminal is excluded from a target of the scheduling
process.

In this example, the Measurement Gap Check



cannot be performed and therefore, the user equipment terminal (UE) cannot
receive the Physical 30 Downlink Control Channel. For the same reason, the
user equipment terminal (UE) cannot transmit the Uplink Shared Channel
and cannot receive the ACK/NACK. When tRe Fesult of the Measurement
Gap Check is determined as NG, the user equipment (UE) 35 terminal is
excluded from a target of the scheduling process. In this example, the
MeasurérieAtGapCHek 19 fi§ Aot perarmed ferthird trdhshiissioh F -
later. ARHdughithe Measirement<Gam Cheek isphedarmed ferr frrecimitial for
transmissien and segond transhissianin ihis exasple, it mayshe perfermed
for the iniflal> UABRPIssion: seroyd ansassioneand Bird: fansmission
4.L4. DRX Gheck Nex, n step S5z, DI Gscontinuous regeplion) Check
is performeoﬂWﬁen fhe Gser Sequipment terminaP(Ulg)nper orms DRX, that
is, when" tHé' 68er°édiipment terminal (UE) is in a DRX mode, the Uplink
Shared Channel (RBs*fok tHe Uphitik Shaegd Channel) is not allocated to the
user equipment terminak (LJE). r15sSpecifically, ithgdeteiminec whetherthe
user equipmept terminak(LE) is in the-PRX:mede. When itis determined
thatihe use: equipment Jerpinal (UE) is o,the DRX made. dhe process ol
the DR)éh heck returns NG fa1l:let). therwise, the 20 pr.ocessDo&he DRX
Check rétliind O WHEH TS tesiit oF tHDRX Ehedk is'detarmied ss NG,
the usefBfuiptiertterrhimafUE RE@IudEFForncT thftfet OPtHg k. Shared
schedulifiggoroeéss fof imitial trahsmission. 26 415 Uk SyngChreckoNext, in
step S314 AdplinkiSynahyronization
15 Specifically, it is determined whether the
user equipment terminal (UE) is in the DRX mode.
When it is determined that the user equipment
terminal (UE) is in the DRX mode, the process of the
DRX Check returns NG (failed). Otherwise, the
20 process of the DRX Check returns OK. When the
result of the DRX Check is determined as NG, the
user equipment terminal (UE) is excluded from a
target of the scheduling process for initial
transmission.
25 4.1.5. UL Sync Check

Next, in step S314, Uplink Synchronization

Check (UL Sync Check) is performed. In this step,
when the user equipment terminal (UE) is out of
synchronization, the Uplink Shared Channel (RBs for

30 the Uplink Shared Channel) is not allocated to the
user equipment terminal (UE).

Specifically, it is determined whether the
uplink synchronization state of the user equipment
terminal (UE) 1is “Synchronization established”, “Out

35 of Synchronization: Type A”, or “Out of
Synchronization: Type B”. When it is determined

that the uplink synchronization state is “Out of



Check (UL Sync Check) is performed. In this step, when the user equipment
terminal (UE) is out of synchronization, the Uplink Shared Channel (RBs for
30 the Uplink Shared Channel) is not allocated to the user equipment
terminal (UE). Specifically, it is determined Whether the uplink
synchronization state of the user equipment terminal (UE) is
"Synchronization established", "Out 35 of Synchronization: Type A", or "Out
of Synchirization: 25peB": WhEeitds defernfivéd Watthediplinkization:
synchroflizatioB $tate lis "@ubofes20 Syncheonizatiom cTypecAkorQutrofs NG
Synchropizationa )TypenB's the pracessafdhe UeSyne £heek setugns NG

(failed). When,it i3, determinedsthat the upknk, sypchronizatipp,state is
"Sygchron%g%qqg established", the process_o nc C ckcﬁeturns

f the S
OK. Wheén the result of the esgﬁ‘c’ %Se%kolg &ggrme B5N ,?he user
equipmerft eminaPiUE) T&&xcIbi8Ed Fontd target of the’Schstitfing Hi6¢esss
The basésstation: apparatus! N BN200: SKY pediorres tHetfollowing o Kinds of
detections (detarmirations)foratheaupliok syachtonizationd state avithrrespeet.

to each user equipment tergiral (WE)-160Q" indhe RRGLopmestedstate.

First, the base statiop, apparatus, (eNB) 3 200 performs power detection of a
Soundlng?%\?e Reference sign (I]gof e usere Lﬂpmengﬁarmmal (EUiE) within
in

a range B d&tine 6y ta ein%lptf%é el Tadius iftd onsideration

and havitig?a SsiffhilaF siz8 9 20Wirtdov? 8¢ Wat T6F a FRE AR Ambie g
Namely, When adfietricuséd irkthe powercdetedtiort of ¢he user equipment
terminal exceeds a predeterminett tbresbold; the esultpfihe powereNs)
defection s determaipgd as QK. Otherwise, Jhe sesult af the; pawer getection
's determined s NG Furthier,3 23 reflggtion tipe {yhichis A ipe Rerioch
required to o , , ,
(UE) within a range of Window 1 determined by taking
the cell radius into consideration and having a
similar size of a Window to wait for a RACH preamble.
20 Namely, when a metric used in the power detection of
the user equipment terminal exceeds a predetermined
threshold, the result of the power detection is
determined as OK. Otherwise, the result of the
power detection is determined as NG. Further, a
25 reflection time (which is a time period required to
determine OK or NG) in the power detection is
typically in a range from 200 ms to 1,000 ms while
the Sounding RS is continuously received.
Second, the base station apparatus (eNB)
30 200 performs FFT timing detection to detect whether
a signal of the user equipment terminal (UE) is
included within a range of Window 2 defined based on
an FFT timing and a CP (Cyclic Prefix) length.
Therefore, when the signal of the user equipment
35 terminal (UE) 1is included in the Window 2, the
result of the FFT timing detection is determined as

OK. When there is no main path of the user



determine OK or NG) in the power detection is typically in a range from 200
ms to 1,000 ms while the Sounding RS is continuously received. Second, the
base station apparatus (eNB) 30 200 performs FFT timing detection to
detect whether a signal of the user equi|5m2e]nt terminal (UE) is included
within a range of Window 2 defined based on an FFT timing and a CP
(Cyclic Prefix) length. Therefore, when the signal of the user equipment 35

terminal (OB RS fHtludeFithe Wirldolv 2 e Festiltlof thé FRTtifming

detection is:udeternred-as cOKi ¥Whernt there issno azaiN path Bhtheheser -2k

equipment terminab(UE) the result-of the RET: timing dletectionds deteymined

as NG. Buither, the, reflectiongime (whighJs atime period reguired 10, o

det%rmlrée OK or NG) in the FFT tlmlﬁ%ﬁdet?c%on is5 &bcary_g |% gi_régggﬁrom
e

1 m3 to 268 1S While the *Sodnding RS 1s cont%ugasl%//recelve : Ut of

SynchronfZation" fype A” Srefersto ™ eyithYorizafidr Sthte of the user
equipment terminal (UE)xin Whith #fe Fesutthafahe 2055cwer deteetid is
determinedtas OK and the nesutb of thert EBT timiagedetectionsisidstermined
as NG. @quthether hand.ithe"Outof Synchronization: TypeBi': referscto.a

synghronization state of the user egyipment terminal (UE), in which the resuilt
of the 1 fovxr/leer dFetectlo.n IS detgrmlned as NG and the result of the FFT

timing d&fection is determinetas NG A %sc%rlsoe%eégg\?nel, e p?osceNs% ‘of the
HARQ RétFarisriissionaecklinstey $3081s performed tBéfote te protess”
of the UL SigcChieclkeinsstep 183141 28 tActordinglys whentthe result of the
HARQ Retrapsissiarechesk is deteymined.as c'Retragspission”, tie the
retransmjtied UleSCh is: seceivedwitb respect to dhegisghgauipment sy
te”mna%@J%%%V?}¥tQ%£8%gt%gpgé#1§xnggngggé§mined as NG.
As described above, the process of the
HARQ Retransmission Check in step S306 is performed
before the process of the UL Sync Check in step S314.
20 Accordingly, when the result of the HARQ
Retransmission Check is determined as
“Retransmission”, the retransmitted UL-SCH is
received with respect to the user equipment terminal
(UE) even i1if the result of the UL Sync Check is
25 determined as NG.
4.1.6. Received SIR Check
Next, in step S316, Received SIR Check is

performed. In this step, when the base station

apparatus 200 does not receive the reference signal
30 from the user equipment terminal (UE), the base

station apparatus 200 does not allocate the Uplink

Shared Channel (RBs for the Uplink Shared Channel)

to the user equipment terminal (UE).

Specifically, the base station apparatus

35 200 determines whether at least one Sounding

Reference Signal is received from the user equipment

terminal (UE) within “all the RBs in which the



25 determined as NG. 4.1.6. Received SIR Check Next, in step S316,
Received SIR Check is performed. In this step, when the base station
apparatus 200 does not receive the reference signal 30 from the user
equipment terminal (UE), the base station a paratus 200 does not allocate
the Uplink Shared Channel (PBS for the Uplink Shared Channel) to the user
equipment terminal (UE). Specifically, the base station apparatus 35 200

determirre3 e tHer 3¢ fest ohe §ddﬁbﬁr1rg "Refebender Siymal istredeivedich
the useriequiprhént detminah@E)rwitkini'all the RBsidwihich thed 22he

Sounding:Refetence ignal mayibe ransmittedr, whichs is.defined by the

”ansm'%@é%?@%@\@'déﬁeﬂgfhe fieqauency hopping interval,for he Sounding
Refgren e hcen at Ieast one Soundlng 5 B}Rflerence nal I

recéived wi ﬁlne%ﬁ?he RBSin which the Sounding Reference gna?zmay]brl
transmltif@%f’the%cé@élﬁﬁﬂfégRBEéﬁé&I‘STQ éﬁ&fka tetlis BfK. Otherwise,
the process o the-Regéivet NSIR Theek Tettifng NG faited)y $¥hérd theCrestilt
of 10 the-Received&R Chetk isdeteymirtes as-NEs dhe vserleguipment ed

terminal{Uk) ds, excluded from antarget of 1the)schegduling pracesssimthis,
exagple, the hase f%aet@”s apparatus 200 determines g‘é‘%@eﬁ@ 'e%%t ong; 15

Soundlng Reference egnal is reczlved within "al Bsinw |ch he

e
Soundlng%ef%rpgﬁlce §|gna may ansmlﬁeﬁilﬁgfeernatfv%rvy athe% gt °of
station apFaratis oo misy BéterMite-whether at least one Sounding
Reference Signal is réceivediim at{eastl20 oné of balbthesRBS iwwhich the
SoundingdRefesence Signaldnay herteensmideds d hecSownding Reference

Signal refers,te; a signalsedfor measurementef.ehannel qualityfor,11
the RBs in which the Sounding Reference Signal may
be transmitted”. Alternatively, the base station
apparatus 200 may determine whether at least one
Sounding Reference Signal is received in at least

20 one of “all the RBs in which the Sounding Reference
Signal may be transmitted”.

The Sounding Reference Signal refers to a
signal used for measurement of channel quality for
the purpose of uplink frequency scheduling.

25 4.1.7. Persistent Scheduling Check
Next, 1in step S318, Persistent Scheduling

Check is performed. Persistent scheduling is a
scheduling scheme for periodically allocating data
transmission opportunities in accordance with a data

30 type or features of the application to
transmit/receive data. Further, the data type may
include data of Voice Over IP, Streaming data or the
like. The Voice Over IP or the Streaming
corresponds to the application.

35 In step 5318, it is determined whether the
user equipment terminal (UE) has a logical channel

to which persistent scheduling is applied. When it



the purpose of uplink frequency scheduling. 25 4.1.7. Persistent Scheduling
Check Next, in step S318, Persistent Scheduling Check is performed.
Persistent scheduling is a scheduling scheme for periodically allocating data
transmission opportunities in accordance with a data 30 type or features of
the application to transmit/receive data. Further, the data type may include
data of Voice Over IP, Streaming data or the like. The Voice Over IP or the
Streamif§ chifesponasdo the Bpplicatiohe 359A&1épSB 18 Lt Inderetmiride)
whethertthe asereguipmenttenminial {UEyhasta logical channelstchwhichi ng
persistentschesiuliag js applied: WbeR ity is deterapinedthat the wsetn
equipmest termipal (UE) hias,a Ipgicak shannel to which persistent ¢ rned.
scheduling, Is applied, @ﬁepm]?géé 06219 ss“w‘g S32g In Qé%“ Feregient oy
Scheduling §ub-ﬂfran’1e eckis per ormed.’s %herw@e, the process goes to
step S328TH Whith BE COGAigh EPERER’RSSkrformed. 4.1.7.1. Persistent
Scheduling Sub-framé - | S1epeS 32 Pardistamas chedu
Sub-framedheck is performed. In this step, it is determined whether
per_sistent resources are;te ,be_i Allgeatgddg 2'@6, Hﬁ%ﬁc%%@@l@@t @%_rméaaliﬁng
logigal channel tg which.persistent schedyling is applied, Whentis; ¢
determined that pers stegt resources are 15 to be allocated, the process %oes
to step $EITHMW eicC\"l sgi}jn?ﬁelg%es %%Rtis Jf)%rsf%}lrﬁce_:ce{.so reerWFsoe_, the
process yoe31d stép 53281 whict UET0WHigh K& EReeR1s perfefméd1As
used herginnthelpersistent resources séfento rasotiice blorks ek 120:dre
reservedvforpersistent sehedulings 4. L7 Assign/iBeteaserCheck-Next, #ire

stgp; S322, %Si%rl/B@&eeﬁ,s@d(,:h%%lé process goes to step S322 in

which Assign/Release Check is performed. Otherwise,

L\

the process goes to step S328 in which UL Low/High
Fd Check is performed. As used herein, the
persistent resources refer to resource blocks which
20 are reserved for persistent scheduling.
4.1.7.2. Assign/Release Check
Next, in step S322, Assign/Release Check

is performed. It is determined whether the base
station apparatus 200 receives from the user

25 equipment terminal (UE) a Release request for the
persistent resources which are allocated to the user
equipment terminal (UE) in the corresponding sub-
frame. When the base station apparatus receives the
Release request, the process goes to step S$326 in

30 which Persistent Resource Release is performed.
Otherwise, the process goes to step S324 in which
Persistent Resource Reservation is performed.

4.1.7.3. Persistent Resource Reservation

Next, in step S324, Persistent Resource
35 Reservation is performed. In this step, persistent
resources to be allocated to the user equipment

terminal’s logical channel to which persistent



is performed. It is determined whether the base station apparatus 200
receives from the user 25 equipment terminal (UE) a Release request for the
persistent resources which are allocated to the user equipment terminal (UE)
in the corresponding sub- frame. When thebase station apparatus receives
the Release request, the process goes to step S326 in 30 which Persistent
Resource Release is performed. Otherwise, the process goes to step S324
in whichs Pefsistehf ResburdePRésétvatien repéefaiied. 4.1.7.3. Persistent
Resource Reservatioru¥extein, steptS324] Peysistent Resoance 35
Reservationds peHopnedelndhissstep: persistentyesauncesdo he allogcated to
the user.equipment; tgrminals logical chgnpelto,yihich SEESISIROL: 24 -
scheduling is, applied arg reseryed. Furher, Schedyling Goeficient .
Calculation described in Sec(fion 4l.flopls also per ormed with respec?to the
user equipmeht 84effihal (UE} o whichSrB8eRterit feSotcés A€ to be
allocated ¥ tHeecorredppondimg sab-fraprel  Fafher; svienl raehd eesoupced are
allocated ¢ thea 1oginalchannebtovwhich dynamitscheduling isnappked in

the corresponding sub-friame; dhe disgk 10 agylipmentrtesminal {UE) user

m‘i'Hp'%%%%é’Q‘&aLe%['ﬁ‘shto(‘{%EithR?f%?%eﬂéé‘é@e%@gﬂéﬁp&&?‘j and
the logical channel to which dynamic, schedullnghlsdlplpjled, and then
Sthe EC%U%bfbs@ﬁf.sﬁﬁetr%%ﬁvesly, radio rés ulrc?esaﬁ%ylneo(% be

transmits

15 allocafed tb'tRe iGficachamPRIMes which dfmariic dscHatitfing f&appHied M

the corrésponeling sub-framge twithnrespecttolthe Uder étfuiprient tevmirlH) .

(UE) to which persistentkesourcesaare,tohejallocated in- the camesponding

sup=framg. 1B thisase,the,20 precessigoastorsten 6330 after Refsistent

Resou“é%ﬁ%%@?@%gnfgSg;p?%éé‘in the corresponding sub-frame
with respect to the user equipment terminal (UE) to
which persistent resources are to be allocated in
the corresponding sub-frame. In this case, the

20 process goes to step S336 after Persistent Resource

Reservation in step S324.

4.1.7.4. Persistent Resource Release

Next, in step 326, Persistent Resource
Release is performed. In this step, when the base
25 station apparatus 200 receives a signal for the
release of the resources to be allocated according
to persistent scheduling, the base station apparatus
200 uses the released resources (the resources to be
allocated according to persistent scheduling) as the
30 resources to be allocated according to dynamic
scheduling.
Specifically, the base station apparatus
200 releases persistent resources to be allocated in
the corresponding sub-frame to the user equipment
35 terminal’s logical channel to which persistent
scheduling is applied. It should be noted that the

persistent resources are released only in the



4.1.7.4. Persistent Resource Release Next, in step 326, Persistent Resource
Release is performed. In this step, when the base 25 station apparatus 200
receives a signal for the release of the resqurces to be allocated according
to persistent scheduling, the base station_aﬁsar_atus 200 uses the released
resources (the resources to be allocated according to persistent scheduling)
as the 30 resources to be allocated according to dynamic scheduling.
Specificalfy; thé Base statioh®pparatis 200 releasts pevsislent resoureds ik
be allocateddn rthercorrespoading sub=framestotthe luser 2quipment@5.g of
terminalsdegicatehannel $o whichspersistent scheduling is applied. It should
be noted that the pergistenf resqurees are Igleased galyin the - 25

corresponding sub-frame and the AsSi néH as (,neCK.éis erformed again
in tr?ee next aIIoca_\tion_?‘lgr%lfin%’ofl rf)ersl:'s\alsetgqn ?e%%hrcgehse. 4180

Low/High Fd
Check 5TNEXE T St B328! Hife a&nm@wﬁ%ﬂqié&anw@%%&sdﬂz%tck
Low/HighsFd€héekris performed).lhthiststep, itis detednipedmwhether the
UL transrhissioartype fortthetusen sequipment terpinal(UB)He Lowekd or High
Fd-_ The d@ transmissiontype is independentymanaged in ;dowrlink and,
upligk. For example,when the value of path oss, (Reghlpss) far the tiser
equipme tte(;imngl gU IS ess}ghan or equal to a predetermined threshold
15 (Thres(ﬁ“é]i1 pJLrj and Wher the 'éstimated value of Fd for the user equipment

terminal (UE) is less tA&A of *éqiral to a'Predefetfmined tHrestolgath loss
(Threshdld&EdiIo)s sthe U9Ir trahsmission gpelisdeterntined asdlow Fd) 1is
Otherwise, dbe tHatrapsmissici type is determinedasn20 High Edhold

15 (Thresholdpr) and when the estimated value of Fd for
the user equipment terminal (UE) is less than or

equal to a predetermined threshold (Thresholdgg,ut),
the UL transmission type is determined as Low Fd.
Otherwise, the UL transmission type is determined as

20 High Fd.

As the value of Pathloss, a value reported

from the user equipment terminal (UE) by means of a
Measurement report or the like may be used.
Alternatively, as the value of Pathloss, a value

25 calculated based on both UPH (UE Power Headroom)
reported from the user equipment terminal (UE) and
the received level of the Sounding Reference Signal
transmitted from the user equipment terminal (UE)
may be used. When the value of Pathloss is

30 calculated based on both the UPH reported from the
user equipment terminal (UE) and the received level
of the Sounding Reference Signal transmitted from
the user equipment terminal (UE), the value of
Pathloss may be calculated according to the

35 following equation.

Pathlosss = (maximum transmission power

for UE) - UPH - (the received level of the



As the value of Pathloss, a value reported from the user equipment terminal
(UE) by means of a Measurement report or the like may be used.
Alternatively, as the value of Pathloss, a value 25 calculated based on both
UPH (UE Power Headroom) reported fromthe user equipment terminal (UP)
and the received level of the Sounding Reference Signal transmitted from
the user equipment terminal (UE) may be used. When the value of Pathloss
is 30 caletlted baséd bn both the UPH reported from the user equipment
terminal (UE) and the (@beived denvet iofrthé Scunding Refetence Signalnits
transmitted fs@m) the user equipment terminal (UE), the value of Pathloss

may be calculated aceggrding.tothe 35.follgwing equafion. Pathlosss =
(mag)(imum transmissigr%}?olvefmfgg UE) - Pla—| - Qmes g%coerilved level %fotPeU-E%G
- Sounding RS) (This equation'1s alculated in the units”of 8§BeﬁP IS
defined as fOGWS S5 UPH S nbBdmtint fanSmtssi powee fdF UE)
(transmission power féf thesSednding RS)L(T his-equatiorrislalse alculatéd in

the units:of dB.poAs dire estimated value of Fd, the value 10 reported from
the user equipment texminal {UE3 bynmmeans-of the Meastiementreport.er
the jjke may he used, Alfernatively, as the estimated valye of Fd, g yalye

calculated asedqgngtge time correlation value of the Soundi{lgkReferen e
1

Signal transifttet forn the US&r eegﬁ}—’lpr%%%? fetrm?ﬁalt(]EFE) ma;? beused

Further, 45 s exAmpie 1R Hahshission HypeSs Hetlsthfifed Bassd ©h Both
the value of aRathlossland thecastimated vatlue- bEFd 1 idtermativelys then
transmissignutypeinaydesounding Reference Signal transmitted

15 from the user equipment terminal (UE) may be used.
Further, in this example, the transmission
type 1is determined based on both the value of
Pathloss and the estimated value of Fd.
Alternatively, the transmission type may be
20 determined based on only the value of Pathloss or
only the estimated value of Fd.
4.1.9. Buffer Status Check (Highest
priority)
Next, 1in step S330, Buffer Status Check is
25 performed. In this step, the base station apparatus
does not allocate the Uplink Shared Channel (RBs for
the Uplink Shared Channel) to the user equipment

terminal (UE), when the user equipment terminal (UE)
does not have data to be transmitted.

30 Specifically, it is determined whether
there are available data to be transmitted in the
corresponding sub-frame with respect to the user
equipment terminal’s logical channel groups (a high
priority group and a low priority group). When

35 there are no available data to be transmitted, the
process of the Buffer Status Check returns NG
(failed) . Otherwise, the process of the Buffer



20 determined based on only the value of Pathloss or only the estimated
value of Fd. 4.1.9. Buffer Status Check (Highest priority) Next, in step S330,
Buffer Status Check is 25 performed. In this_step, the base station apparatus
does not allocate the Uplink Shared Chaﬁn%y(ﬁBS for the Uplink Shared
Channel) to the user equipment terminal (UE), when the user equipment
terminal (UE) does not have data to be transmitted. 30 Specifically, it is
determirréchwhetHerSthere aFe available dafestobe trahsafitied irrthel Lable
corresparding subdranme avitbnrespedt tothe wset cequipmeabierminals to

logical channeligroups {a high priotitegroupranchadow priesibhgroup) Men

g? ther(ca:iq{ ei?%?\ﬁeﬂlaé%% 9?‘@ %sb%g?gﬁ%‘ine% ihe roge 9{% gf, tgP%B Lif£32r7
atus Check return ailed). Otherwise, the process e Buffer -

Stathe IR R B e PR Rt St (08 (e

refers to'avaiiable' data 18 58 rifi&ly transmiRde Wit thetamotftdfdata
in the UE Buffe? isgreatertthandzefe (0)f tds 5detéFrrinedthatthefe apda 1in
"availablendatatomer fiutially transmitien".tRlease pefer ¢ Sectiom & 1.10.2

for the defjnitionof the amourt of data,i; the UbBuffer: Afheugh twe fypes

of {he U%e{gqﬁq FiP%eH terminals logical channel grpups (the, 10, high priority
group and the low %tillorltyeggglﬁ% are used In Rhalts example, a smﬂe&r}grocess
t I

can be 1<'§1|cs)ﬁlﬁije‘dl b the'dase Where'thrée or thors }fyﬁjersoofe Fosgié:aﬁ%hannel

groups aeRisedid Also, @Sinfilar Sordkess cal beapplied 18 the ¥RSE whre
only onel 2§ typel ofclogivat chamel groap & used! Whéna tle base Stationr
apparatus receiesc flionp thespgseariequipmenhteraunal (WK r'allecatipnone
request forthe PUSCEL REQUESTING bymgans of the; .

When the base station apparatus receives
from the user equipment terminal (UE) “allocation
request for the PUSCH: REQUESTING” by means of the
Scheduling request and uplink radio resources

20 (PUSCH) have not been allocated to the user
equipment terminal (UE) since the base station
apparatus has received the Scheduling request,
namely, when the Uplink Shared Channel (RBs for the
Uplink Shared Channel) is not allocated to the user

25 equipment terminal (UE), the following scheduling
process is performed assuming that there are
available data to be transmitted with respect to the
logical channel group corresponding to the high
priority group.

30 When the base station apparatus does not
receive information about the amount of data in the
buffer (data including the Buffer Status Report) at
the reception timing of the PUSCH (the UL-SCH as the
transport channel), even though the base station

35 apparatus (eNB) allocates uplink radio resources
(PUSCH) 1in response to the Scheduling request or
allocates the Uplink Shared Channel (RBs for the



Scheduling request and uplink radio resources 20 (PUSCH) have not been
allocated to the user equipment terminal (UE) since the base station
apparatus has received the Scheduling request, namely, when the Uplink
Shared Channel (PBS for the Uplink Sha_rea8cﬁannel) is not allocated to the
user 25 equipment terminal (UE), the following scheduling process is
performed assuming that there are available data to be transmitted with
respect iPthe? fogita tPanRB PGP corfespondi®y tthe Hgh Jstokity group.
30 When tharbase stationtappdratus dosstnotin reqgeiver inforsnatioreabeut the
amount et datarindhe shuffer{dagmineluding thenBuffersStatus Report) at the

reception {iming of {he, PUICH (the:UL-SGH as;the, rapspor chappel),gven

c&%gh the baseosgai;@ eNB) allo radio resources

th n3 ratus ates uplin

PUSCH S ne 1 (1 bt MO or s (e G
Shared ERSRHEPBS FOtThE L 28 Uplihk 'SHAFEE Chiahhed it base Eation
again ass@rmes Matthe asesstatiorr appaiatus iecetvesh fronr e gdert ion
equipmentgerminak(UkEksthee tallocation hequestdortherRUSEiest .  This
REQUESIINGp bynmeang pithe Seheduling reguest and splink sadigt u s

resources, (RURGH) have not been alipcated to fhe, usen equipment terminal
(UE) since tthe base sta(tjg)n . gggara&us has reﬁel\éed the Schede%IgwegrreS uest.
e

; In.th 3
This assum‘ft)tlérﬂl is Madd4IRER the Base Station alpnp%ré:tu% 10'4dés not-2 1 e

receive ffETdtiorPabditthé Shidtht of datafin He bffer it ifitfuding the
Buffer Statbs oRepor)iatithe tining Gfénitiaktransmissione withdut waiting for
the maxiraumaiymbersafb rettansaaission times. 15 When the result of the
Bufter Status Check igrdeterminedas NG, the vaer equipment terminal:-(JEX
is excluded from 3 target ot thegehedling .. . cquipment terminal
(UE) is excluded from a target of the scheduling
process for initial transmission.
On the other hand, when the result of the
20 Buffer Status Check is determined as OK, a logical
channel group with the highest priority level is
selected based on the following selection logic and
the process goes to step S332 in which Scheduling
Coefficient Calculation is performed. In other
25 words, the base station apparatus calculates the
scheduling coefficients based on the data type with
the highest priority level among data types retained
by the user equipment terminal.
Selection logic 1: When there are
30 available data to be transmitted in the high
priority group, the logical channel group
corresponding to the high priority group is defined
as the logical channel group with the highest
priority level.
35 Selection logic 2: When there are no
available data to be transmitted in the high

priority group (when there are available data to be



process for initial transmission. On the other hand, when the result of the 20
Buffer Status Check is determined as OK, a logical channel group with the
highest priority level is selected based on the following selection logic and
the process goes to step S332 in which §cﬁ3dﬁling Coefficient Calculation is
performed. In other 25 words, the base station apparatus calculates the
scheduling coefficients based on the data type with the highest priority level
among datatypes-fetdined by tie HS€r eéquipRieh? erfiinglr Sekctiohl6gic 1:
When therg are 13Cavaitable dataito be transmittett imthe gt epriovity group,
the logical channgl gyedp pcarespondingitosthedligh psgrity-grobp-s gefined
as the lqgjcal channpel groupwith, the highest, prigrity Jevel. 35 Selection logic
2: When'there are no 46}\1la_|_l ble gac aetgubleitrgn%ggtgglim .tge pl@alonﬁl
group (when there are-avaitable-tata to-be =29 transmitted-onty inthe-fo
priority group), the lo§fizéFeharihet Gféup corresporthing to e o plibfi~n &
group istefinedasithe logicakeaniet groupwiththe Kighest pricrity level. 5
4.1.10. SehadidingtCoeffieient Gatculationa iNext, igstep 5332 hSeheduling
Coefficienty&aloulasion s pegformed; Inithis steps, with; respect 1o, theslogica|
chapnel group with the; highest priarity devel determined in Section 4.1.9, 1
the schectul[ejln coefficients are calculated based on the following evaluation
.t ) W1n aluation egquatlion. .
equation. Tabies A'and 1?278fS1L:OW parameters setVia the external interface
(I/F). Table 2 shows parahtetefs for #ach logicalHan?ef grstptefthess via
user equipmesktermindl (UE)er86ce (I/F). Table 2 shows

parameters for each logical channel group of the

15 user equipment terminal (UE).



[Table 1-1] List of input parameters for the scheduler (The subscript LCG
refers to the logical channel group.) No Parameter name Set with Remarks
respect to each 1 ALCG Logical This is a Priority channel Class priority level
group coefficient based on the logical channél group. 2 FLCC(tNo allocated)
Logical This is a transmission channel resource allocation group priority
level coefficient used to preferentially transmit data to UE to which
transmission reSalifces! afd néti&lfocated Heebrding ¥ 8yRamic Sehédealing.
A time interval tNo allocated during whiche trahsmission resources are not
allocated acepeding e dynamia.schedulingsistdefingd asanelapsed timel
from the timing when the preceding C&%ﬁ%siglt of the UL-SCH including
Iogigal channels belonging to the corresponding logical channel group is
determipned-as- OKf

No | Parameter name | Set with Remarks
respect
to each
1 | Arce Logical This is a Priority
channel Class priority level
group coefficient based on
the logical channel
group.

2 | Frce (Ewo allocatea) |Logical |This is a transmission
channel resource allocation
group priority level
coefficient used to
preferentially transmit
data to UE to which
transmission resources
are not allocated
according to dynamic
scheduling. A time
interval tNoiallocated
during which
transmission resources
are not allocated
according to dynamic
scheduling is defined
as an elapsed time from
the timing when the
preceding CRC result of
the UL-SCH including
logical channels
belonging to the
corresponding logical
channel group is
determined as OK. If
the CRC result of the
UL-SCH including
logical channels
belonging to the
corresponding logical
channel group is never
determined as OK, the
time interval tyo allocated




the CRC result of the UL-SCH including logical channels belonging to the
corresponding logical channel group is never determined as OK, the time
interval tNo allocated 31 is defined as an elapsed time from the timing
when information about the amount of data'in the buffer (the amount of
data is other than zero (0)) with respect to the logical channel group is

reported from the user equipmen

terminal. T
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res are nof allogated, . (.1,
JEdNis s @ Scheduling, oener
than zero (0)) with
respect to the logical
channel group 1is
reported from the user
equipment terminal.
This value is set based
on the buffer residence
time tNo_allocated as
follows.

Frece (tNo_allocated <
(No allocated)
Thice' - )

0.0

Frce ( tNo_allocated >=

ThLCG(No_allocated) ) 1.0

(No_Allocated)

Thice

Priority
class

This is a threshold
related to the time
interval during which
transmission resources
are not allocated
according to dynamic
scheduling.

G(flagsr)

UE

This is a Scheduling
request priority level
coefficient given to
preferentially transmit
data to UE from which
the base station
apparatus receives
“allocation request for
the PUSCH: REQUESTING”
by means of the
Scheduling request and
to which uplink radio
resources (PUSCH) have
not been allocated
since the base station
apparatus has received
the Scheduling request.
In the corresponding

sub-frame, this wvalue




request priority level coefficient given to preferentially transmit data to UE
from which the base station apparatus receives "allocation request for the
PUSCH: REQUESTING" by means of the Scheduling request and to which
uplink radio resources (PUSCH) have rot bieen allocated since the base
station apparatus has received the Scheduling request. In the

corresp

nding sub-frame, this va

ue 32 is set

based on a value flanc.

related {
a fixed
the exte

the UE T

Schedu

0 thé
valu
rnal
allog
ing 1

> corresponding UE.
e 1.0 (G(0) _ 1.0), an
interface (I/F). When
cation request for the
equest and when up

For example,
d only when|fi
the base stg
PUSCH: RE
ink radio res

\ﬁ/héﬁ*ﬁ‘laﬁaséde?@) & setlee
53' T, ?91 ‘?uéc s EE?Vla

ltIOI’] a grarfu rgce%\ies from
§ g%ee%s @f the
50Urces ( QﬁféH)lh@VG =
1.0), and only when
flagsg = 1, this wvalue
is set via the external
interface (I/F).
When the base station
apparatus receives from
the UE “allocation
request for the PUSCH:
REQUESTING” by means of
the Scheduling request
and when uplink radio
resources (PUSCH) have
not been allocated to
the UE since the base
station apparatus has
received the Scheduling
request, flaggsr 1is set
equal to one (flagsg =
1). Otherwise, flagsr
is set equal to zero
(flagsg = 0).

H ( fl aggap_control)

UE

This is a gap control
priority level
coefficient used to
preferentially transmit
data to UE in which a
Measurement gap control
mode is ON to measure a
cell with a different
frequency.

In the corresponding
sub-frame, this value
is set based on a value
flaggap_control of the
corresponding UE. When
flaggapicontrol =0, H(0) 1is
set to a fixed wvalue
1.0 (H(O0) = 1.0), and
only when flaggap control
=1, this value is set
via the external




not been allocated to the UE since the base station apparatus has received
the Scheduling request, flags, is set equal to one (flag,,- 1). Otherwise,
flags, is set equal to zero (flags, = 0). 5 H(flaggapcontrol) UE This is a gap
control priority level coefficient used to _préf?’eréntially transmit data to UE in
which a Measurement gap control mode is ON to measure a cell with a

different_frequency. In the corresponding sub-frame, this value_is set based
on a value flaggap control of the |correspondihgFE WHeR fiddgap control
=0, H (0) is set to a fixed value 1.0 (H(0) = 1.0J' 4y B]ﬁf%/ \?f/ﬁéﬁ?ﬁgg‘ﬁﬁmg
. . . LUE . 135 1 ASHL t
control [=1, this value is set via the external 33 "interface (fl)ﬁ? Who?n fie
. L. ap control mode (I.e.,
corresponding UE is in Measurement gap co ‘&RE’E@OQE "ﬁ'ea"!ﬁ‘%%r% ¢

Measurement gap control mode is ON), flaggap.contralis o1 mode is

ON)/ flaggap_control is
defined as 1
(flaggapicontrol =1),
otherwise, flaggap control
is defined as O
(flaggapicontrol =0). For
example, to increase
the priority level of
UE where the
Measurement gap control
mode is ON, H(l) may be
set 10 (H(1) = 10).




defined as 1 (flaggap control =1) otherwise, flaggap control is defined as O
(flaggap control =0) . For example, to increase the priority level of UE
where the Measurement gap control mode is ON, H(1) may be set 10 (H(1)
=10). - 34 [Table 1-2] List of input paranﬁe?e4rs_1‘or the scheduler (The
subscript LCG refers to the logical channel group.) No Parameter Set
Remarks name with respect to each 6 RPC(target) Logical This is a target
data channel faPbitsisublframe). §loub'P atelDATRTHIS S WelgHhtitg
coefficient with respect to the prioritydeweldbased on path loss Pathloss). 8
a LCG)NO_auncatea)dgieal This isra weighting €hannekcaefficientwith 1
respect group to the priority level baseéirgr& 1§ transmission interval during
which transmission resources are notallocated according to dynamic

schedulpng-

NO Parameter Set Remarks

name with
respect
to each

6 | Rpc'teroet) Logical |This is a target data
channel |rate (bits/sub-frame).
group

7 | oFY UE This is a weighting

coefficient with respect
to the priority level
based on path loss
(Pathloss) .

8 | ogegMo-attocated) I 15gical |This is a weighting
channel |coefficient with respect
group to the priority level

based on the transmission
interval during which
transmission resources
are not allocated
according to dynamic
scheduling.

9 |opeg ' tre? Logical |This is a weighting
channel |coefficient with respect
group to the priority level

based on the allocation
frequency (the frequency
of allocation
occurrences) .

10 | opeg Fote Logical |This is a weighting
channel |coefficient with respect
group to the priority level

based on an Average Data
Rate.

113 1cq Logical |This is a convergence
channel |value of a user data rate
group averaged forgetting

coefficient for Rnk.
12|t UE This is a convergence

value of allocation

frequency averaged




9 aLCC)treq) Logical This is a weighting channel coefficient with respect
group to the priority level based on the allocation frequency (the frequency
of allocation occurrences). 10 aLCG(rate) Logical This is a weighting
channel coefficient with respect group to the’priority level based on an
Average Data Rate. 11 5'LCC Logical This is a convergence channel value
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set as a value 0 or 1.
0 is a mode used to
preferentially schedule
the high priority group
regardless of the values
of scheduling
coefficients.
1 is a mode used to
schedule based on the
values of scheduling

coefficients.




coefficients. - 36 [Table 2] List of input parameters for the scheduler (The
subscript LCG refers to the logical channel group.) No. Parameter Remarks
name 1 Rn This parameter indicates an Instantaneous transmittable Data
Rate (bits/sub-frame) of UE #n, as describéd below. This parameter is
calculated based on the following equation with reference to the UL TF
related table. Rn = UL Table TF SIZE (RB all, LSIRestimatedJ ) where RB all
is the nubdze? 'of RBs ldetésthelsystémbrarin Euether,f SIRéstimatedssuler
calculated adross thé ssystgm bahd. Attématively, SiRestimatedlmaly derthe
maximum value of plural sets of SIResfimated which are calculated across
narrower bands. Alternatively, SIRestimated may be selected, based on the

transmiaﬁgn

and the
across

Rate (bi
Sn,k*R,

maxir

ype; from Doty the
num value of plure

value-calcutated aklea,%géjll% system—band
l sets of SIRestimated which are calculated

gITow
ts/sub
K (TT

& bands. 2R, K
-frame) of a logica
[1-1) + (1 - Sn,k) * 1

5 PArJReE ARAIcates gn: HvEtage, Data

I channet group £k of UE#N &I Izt a
Rlkte (bits/sub-frame) of UE #n, as
described below.

This parameter is calculated based
on the following equation with
reference to the

UL TF related table.

R, = UL Table TF SIZE(RB all,
I—S IRestimatedJ )

where RB all is the number of RBs
across the system band. Further,
STIRcstimateda 18 calculated across the
system band. Alternatively,
STIRestimated May be the maximum value
of plural sets of SIRestimateq Which
are calculated across narrower
bands. Alternatively, SIRcstimated
may be selected, based on the
transmission type, from both the
value calculated across the system
band and the maximum value of
plural sets of SIRestimateq Which are
calculated across narrower bands.

En,k

This parameter indicates an
Average Data Rate (bits/sub-frame)
of a logical channel group #k of
UE #n.

Rok (TTI)= &g, * Rax (TTI-1) + (1 -
6n,k) *rn k

’

rn,x :instantaneous data rate

As the initial value of Rnk, Rp,x
calculated in the sub-frame is
used.

On,x: forgetting coefficient which




rn,k :instantaneous data rate As the initial value of R,,,k, Rn,k calculated in
the sub-frame is used. bn,k: forgetting coefficient which - 37 is a variable
changing for each calculation period, as described in Section 4.1.10.1.
Calculation of Ra,k is performed in every stb-frame based on an updating
cycle (Section 4.1.10.1) with respect to not only a logical channel group with
the highest p

inrity level but also any other logical channel groups. 3 freq"

This patamets
#n. An averag
i"*freq"(T'TI-1)
the DL-SCH i
data in the UL

priority ¢
update

the UL £
to each

jroup
istok
Buffer

or indicates a time-|
ing interval (time)
+(1- z,,,k) *Alloca
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3

freqy

This parameter indicates a time-
average value of allocation
frequency of UE #n. An averaging
interval (time) is designated by
T. Namely,

Freq, = 1,%freq,(TTI-1) + (1 -

Tn,x) *Allocated,,

where, Allocated, is set to be 1
when the DL-SCH is allocated to UE
#n in the sub-frame where the
amount of data in the UL Buffer is
not zero (0) for the high priority
group or the low priority group of
UE #n. Otherwise, Allocated, is
set to be 0. Further, the update
is to be performed in each sub-
frame when the amount of data in
the UL Buffer is not zero (0).
Calculation of freq, is performed
with respect to each UE rather
than with respect to each logical
channel group.

Freqg

This parameter indicates a value
by averaging freqg, among user
equipment terminals (UEs).
Averaging is performed with
respect to only user equipment
terminals (UEs) in which the
amount of data in the UL Buffer
for the high priority group or the
low priority group is not zero (0)
in the corresponding sub-frame.
Namely, it is calculated as
follows.




channel group. 4 Freq This parameter indicates a value by averaging freq"
among user equipment terminals (UES). Averaging is performed with
respect to only user equipment terminals (UES) in which the amount of data
in the UL Buffer for the high priority group orthe low priority group is not
zero (0) in the corresponding sub-frame. Namely, it is calculated as follows.

38-Y,f
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the logi
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ean Freq = Scheduling
~J T ~

Y Scheduling where Y, denotes the sum (E)

of data in the UL Buffer
rameters in Tables 1- 1,

(UE) [#n is calculated 5
on 1]

g with respect to the "user equiprﬁrﬁt%rminals (UEs) in which the

far the Righipriority group or the low priority

not zero (0) in the corresp@ﬂc‘ﬁng S%E frame" - 39 Based on the

1-2, and 2, The scheduling coefficient C" of

hedulin

al channel #h with the highest priotty level of the user equipment

AtB6Tdng tethe foNBwiy e§Gation’(1¢ )

[Equation 1] No-d C~ :Al"ri}r@hest xa(ri) - Rrz x (I+a(hih

with respect to the “user
equipment terminals (UEs) in which
the amount of data in the UL
Buffer for the high priority group
or the low priority group is not
zero (0) in the corresponding sub-
frame”.




e,Ir"e Fhigher (t No -allocated ))xG(flag,,) her~ .(R(m"g~) (1-1) xex
~ahfress.(Fre9-fre9,)+a(,ahe) P ni8n r 8n r n,highesr n,highesr Namely, when
the base station apparatus 10 selects a user equipment terminal to which
radio resources are allocated, the base §ta%i%n_apparatus may select the
user equipment terminal based on a signal (Scheduling request) by means
of which the user equipment terminal requests allocation of the 15 Uplink
Shared Channel (PBS fortfe UplirkSHared tCRamnrély i stiditon tkd pase -
station apparattis may calculate & coeffivient gepreséiiting apriotity dévelfer

allocatingdgdiaresenrcesshasad on eh least aneyela prigrityclass ofidatay
:adlo_ q ﬂé&fktyt%%ohgrgfglé%ﬁéﬂ%ﬁéw al c%r ?H%gét]gedmms% Lff;@ r ct%qLHHrlr@@é d
erminal (Tor exampie undin ererence sian ;a e ,
e B T L teon St o EEgarion

not allocdted; whether the base station apparatus 25 receives the

Scheduling request; alffeqaenicyrofl dllocation occurrences; an average
transmissign _rate; and @ tagget.transimission gate. Alternativel
scheduling Boeffiéfént C" o "tﬁglfrbﬁ?t%“a? chann%lg% Wtﬂ'%ﬁ%\{}ﬁﬁ

. éﬁ& oo
L stg§ priority
level of the useresplaifiidertFremmifrat(Uey i rtRYiba C&i@wfatg)i accordifig-id

the following equation (1-2) ([Equation 2]) [Equation 2] - 40 C =A xa(rh) - R x
(el alocston) F (LB BRI KRR, B AGAG: AGRAG Lu:

Nd-3llocafedy §ap2corzfbi SekplRIRLY. (FRYEGH) +afrald) - (R('F 2RI
(1-2) highes highees nshigher) hevigherd I/ [ntthe legeation ¢L-2)pa terpeob tus
"H(flaggapgonteal}'ds atidedde dhe equatiar (k-2f.erminal based on a
signal (Scheduling request) by means of which the
user equipment terminal requests allocation of the
15 Uplink Shared Channel (RBs for the Uplink Shared
Channel). In addition, the base station apparatus
may calculate a coefficient representing a priority
level for allocating radio resources based on at
least one of a priority class of data; radio quality
20 of the reference signal transmitted from the user
equipment terminal (for example, SIR of the Sounding
Reference Signal); a time duration during which the
shared channel (RBs for the shared channel) is not
allocated; whether the base station apparatus
25 receives the Scheduling request; a frequency of
allocation occurrences; an average transmission
rate; and a target transmission rate.
Alternatively, the scheduling coefficient
Chn of the logical channel #h with the highest
30 priority level of the user equipment terminal (UE)
#n may be calculated according to the following
equation (1-2) ([Equation 2])
[Equation 2]



5 flaggap control is a flag indicating whether the user equipment terminal
(UE) #n is in a measurement gap control mode. As used herein, the
Measurement gap control mode indicates whether a Measurement gap for
measuring a cell with a different frequency i being 10 applied. When the
Measurement gap control mode is ON, the Measurement gap is set at a
predetermined timing. The Measurement gap is set by the base station

appa'r.atl‘(§n 2_OQ'I|ghce;ste)n‘§ﬂa]IanIQ (ilecﬁhiur%?ff‘ame wgrlleestr thihale %E?)Ma$’é@mem Q% gap control)
is applied, data C@Fglﬁ be "transmitted angd receiyed. Therefore, it is }
eeratidsEsdibed tithe (Remeqilfomentterminal (UE) @-2)

necessary to &ff®
#n to preferentially transmit and receive data in the sub-frame to which 20
the Measurement ga ig ntcgeapglied. For ex(alrgele, bg s,cetting Hf(flaggap

control) to be 10 (H (flaggap con %Btlolrb) In the) ¢ase of ffénggoap control =1

(i.e., Measbiréf@rtgapcontrol hiod&'SN) AAd HiflaGgas tofttol) is €ét-to be
1 (H(flaggaideentrol)-=11)L 254n the ¢ase @t flagday cohesh=0 (kés user
Measuremenpgaptcontrahmade: QFR), #trmay bécomelMpossibletent gap

"preferentiallytransmigand receive data in-the, subrframe fe which-the gap

Measurement gap is.not applied. 3Q By the Measurement Gap. Ghegkin ¢,
step 5310, when the MeasHemen%g%p (%((l)gtﬁrol mode js ON and when the

time frarrﬁ%alr?l.\}v ik the lsﬁysicgllﬁownlin ontrol Channdior the lJJps)IirkﬂSlng
Shidted ERBAREMS trdfSHitled N doiIRRTS THelded incthe™3sE mode 1s
Measuréiientgap He tresthmedrame dp whictsthe 241 sharediehannelrisd
received-anthedime traseris svhielmacknomledge infermation fier theddplink

Shared %@Illisagggsrrgig@g is gncluded the Measurement gap, this
process in step 5332 IS notlloaeap‘l%;meflr.l Incgeother vy(%rds Whekrg the
Je”’

ene sub-framhe where the
Measurement gap control mo ,

15 MeasuTement gap 1is applied, data cannot be
transmitted and received. Therefore, it is
necessary to allocate radio resources to the user
equipment terminal (UE) #n to preferentially
transmit and receive data in the sub-frame to which

20 the Measurement gap is not applied. For example, by
setting H(flaggap contro1) to be 10 (H(flaggap contro1)

10) in the case of flaggap contror = 1 (i.e.,
Measurement gap control mode: ON) and
H(flaggap contro1) 1s set to be 1 (H(flaggap contro1) = 1)

25 in the case of flaggap contror = 0 (i.e., Measurement
gap control mode: OFF), it may become possible to
“preferentially transmit and receive data in the
sub-frame to which the Measurement gap is not
applied”.

30 By the Measurement Gap Check in step S$310,
when the Measurement gap control mode is ON and when
the time frame in which the Physical Downlink
Control Channel for the Uplink Shared Channel 1is
transmitted in downlink is included in the

35 Measurement gap or the time frame in which the



is ON and when this process in step 5332 is to be performed, the sub-frame
is at the timing when the same (original) frequency signal is transmitted and
received in a mode when a cell with a different 10 frequency is being
measured. Namely, due to the term "H (ﬂaébaﬁ control) ", it may become
possible to preferentially allocate the shared channel to the user equipment
terminal transmitting and receiving the same (original) frequency in a mode
when a EEIF I5 Withha Biffeke Atiréfuichicyds beidg-freaStigl. i #e case of
intra-eNBHiaridovek (lnirae B HO)omeasired Values and@alculatedhatues
used forthenschediding pracess-aredransferied i@ ad TargetheNB (eNBof the

handov aQ?S“@ﬁH%”)p 204.110;1, Measurement of Ayerage. Paia Rate Int,

step 53 an Average Da Rate |s @easured Th Avera Darta ate
calculat usm st1|OWIn equatlon (azi%ﬁfquarﬁ q&ﬁ tlgn 3]“|‘32nﬁ<_
Rn,k (NFE =2} 2%“01 cvheg ﬁ%Svﬁ%ﬁﬁ%(Tﬂ*} 155EP-VATR nks Niv kS (2)
where NPek(12;m9 denbles themuimbaeof: tinfs Gﬁmmgnthé%vérfage Data
Rate. Hawewer | in- the sabiframe avhete WK gn@, the Johowingretuation a(3)
([Equation 4Biis applied -3 HequationA]kk dek £ 1 kH3) Further aforgetting
cogfficient 2,k is caleulajed g3 follows, sk = min (1 1/Ng.k, 5 PCRK) - 42

An updatlng cyQIe of the Averaget‘?gta Rate isb sed on ever%/lsb -frame

where the afount of datarincthecUL Buffér SHbt z%%) for 85ch (e)gl%gl

channelQjf6GF~ Furthet Y, 1@isICaicistet s as Pthecsiz& b fieMAC SBY$

GndudW@qgerQuipment terminal transmitting and receiving
the same (original) frequency in a mode when a cell
15 with a different frequency is being measured.
In the case of intra-eNB handover (Intra-
eNB HO), measured values and calculated values used
for the scheduling process are transferred to a

Target eNB (eNB of the handover destination).

20 4.1.10.1. Measurement of Average Data Rate
In step S332, an Average Data Rate 1is
measured. The Average Data Rate is calculated using
the following equation (2) ([Equation 3]).

[Equation 3]

ﬁ = R (N, =1
25 o nk
Rn, = 5n,k ' Rn,k (TTI _1) +(1 k) nk (Nn k >1) (2)
where Nj,x(1,2,..) denotes the number of
times updating the Average Data Rate. However, in
the sub-frame where N,,x = 0, the following equation
(3) ([Equation 4]) is applied.
30 [Equation 4]
§n,k = Rn,k (3)

Further, a forgetting coefficient o,,x is
calculated as follows.
6n,k = min(l - 1/Nn,k1 6,PCn,k)



initial transmission and retransmission) transmitted from the user equipment
terminal (UE)". Namely the calculation of the Average Data Rate is
performed based on any of the following operations in the sub 10 frame
when the Average Data Rate is to be upaatlé%l. 1) For a user equipment
terminal (UE) that transmits data, the Average Data Rate is calculated

assuming "r,,,k = size of the transmitted MAC SDU". 2) For a user equipment

terminal (UE) that 15/Has"istaraismift&d bate, thé Ivetd§e Bata Rate ikate
calculated assumihgo'r,, ke QL. yT eubiz € i tlee wétearrsmitted MACSDUUfis
calculated retroactively torpreviegs transmissions 1of the ULeSEHsavhen the
CRC fe%(gﬁfct%? L&I&ﬁ}!‘é ?Olcj%'HE!”V_‘Q gg@?kﬁ*é%?”g}%’,kget@?ﬁ%gltkﬁutbgted
corresponding logical channel group i . 10U .noted that the
Ave?age{f1 atziE rI}Qegtg s 8a|%§|a‘i§§ vL\J/IiQ]Ae% téé#egth{lg tlﬁglﬁgcegl%fd £§IH1Check
is OK and'thie'ConditiéH fupdatiny thed 25 Rvetage Data Rate is atched: &
Namely fiesalchrtiopds settedPaftertatieastionmel SOURding REferendse the
Signal isteceivedtacross the-whokevband; e 4 12106. 2R Bedinitionwef the anzount

of data gLULMAE 30, Fheamaunt:of date imtheJk Buffes is definedassup-
folloys. The ameynt of data Bulfer,, kI"LL in.the Ul Buffer fopa '%%'%lted.

channel group #k of tq5 user equipment terminal (UE) #n is calcu Z’:\te(; as
follows. 35 [Equation %] Butfe 24 LBUffENSS) m_ ize%%gégg)b) (ﬁ? ,kt, ft
43 whefe BOBrCR(BER)Pderiots e aafbtnt of data P theShGferdor thesd
logical channeligroup ##k « of theluseraquiprment tersiinal {EE) MiC whidH'is

2) For a user equipment terminal (UE) that

15 has not transmitted data, the Average Data Rate is
calculated assuming “r,,x = 0”.

The size of the retransmitted MAC SDU is
calculated retroactively to previous transmissions
of the UL-SCH, when the CRC result of the UL-SCH

20 including logical channels belonging to the
corresponding logical channel group is OK.

It should be noted that the Average Data
Rate is calculated when the result of the Received
SIR Check is OK and the condition of updating the

25 Average Data Rate is matched. Namely the
calculation is started after at least one Sounding
Reference Signal is received across the whole band.

4.1.10.2. Definition of the amount of data

in UL MAC
30 The amount of data in the UL Buffer is
defined as follows.
The amount of data Buffer, ") in the UL
Buffer for a logical channel group #k of the user
equipment terminal (UE) #n is calculated as follows.
35 [Equation 5]

Buffer,” = Buffer®*® — Z Size{ T () (4)
i



calculated based on the Buffer Status Report 5 reported from the user
equipment terminal (UE). Y, Size(Rc OK) (j) denotes the sum of data sizes
for the logical channel group #k of the user equipment terminal (UE) #n,
which has been included in the UL-SCH wh&re the CRC result is OK since
the 10 timing of making the Buffer Status Report (until the current timing).
Namely, the base station apparatus calculates the amount of data in the
buffer of the user equipMent Betnifal-based oADut fffoimatic T 25 abodf the
amount dhdataiin the o uffef (Buffero Statis ReportBSR))aeperited fromp thek
user equipmert tervinat gadthe amaunt of data which has, beendeceived
from the uiser equipmenttesmingl since fhehase station apparatls has
received the 20 nformation. .1 11, U seleclion Nextn step Sag

Nsc edullrﬁ); indicating the numbér of dser éﬁwpment terminals ?s)' for
which the scheduling Qoéifieight' iy Palcitatedds 26Hncrementéd dytones imes
step S336, a value of "h" indicating the index of the user equipment terminal
(UE) is incremented dyiane. Nexipinestep S338, ks determineds axvhether the
value ofcpuisdgss thanernequal toudQ Necheduling,When it issdetermingsk o

that the yglug,of "py islegs than ar equaltg Nscheduling, the pracess. gogs
baflé to %tfgis304. On the other hand, when it is determined that the value of

"n"Is greaterﬁ%anoﬁsc é_led-ﬂh%g? e %%fgr%ﬁeést agggg & %%%%3 T icthhe
UE Selettén 7 perfofmd) in this step, the user equipment - 44 terminal
(UE) to which radio reseurces,arelte e adlocdted iacecording te dysamic
scheduling1(enly=foe dnitinktransmissian) isiselected inHbebuffer of the

user equipment terminal based on both information

15 about the amount of data in the buffer (Buffer
Status Report (BSR)) reported from the user
equipment terminal and the amount of data which has
been received from the user equipment terminal since
the base station apparatus has received the

20 information.

4.1.11. UE Selection

Next, in step S334, Nscheduling indicating

the number of user equipment terminals (UEs) for
which the scheduling coefficient is calculated 1is
25 incremented by one. In step S336, a value of “n”
indicating the index of the user equipment terminal
(UE) is incremented by one.
Next, 1in step S338, it is determined

”

whether the value of “n” is less than or equal to

30 Nscheduling. When it is determined that the value of
“n” is less than or equal to Nschequlings the process
goes back to step S304.

On the other hand, when it is determined
that the value of “n” is greater than Nschedquiings the

35 process goes to step S340 in which UE Selection is

performed. In this step, the user equipment



corresponding sub-frame. 5 First, according to the following equation, the
number of user equipment terminals (UES) NUL-scx to which radio resources
are to be allocated according to dynamic scheduling is calculated.
Nscheduling denotes the number of user equipment 10 terminals (UES) for
which the scheduling coefficient is calculated (see Fig. 3). Nretransmission
denotes the number of user equipment terminals (UES) which perform
retransniiss®aT thel Edrre$ponding Bub2 ffamer@eeFige3). a5NUR-9K, tmp
= min (Nsthedalirgl NIGEMAX nNretransmission) Jhleadthel user eguipnient
terminals {WES) 1 torwhichbriadigi respurcessarede thedallocated: according to
dynamic _schedulingjare selggted as 20 follows based on the value of the
Scheduling priority h ing mode. If the Scheduling prioyity handling mode =
0. Top NUL scx "user o CAFIHIS (UES] B e fadio oo o,

resourcé< Sré tdBE AllGcated SEccording 6 Hynaffie SERedulifg® ate Yetetted
in descénding ordlerreithe sehedulimg coefficiehts alculdteddn Section
4.1.10 fareeachdogicat €hannehgroups by uidtitizing the highu peiakity 30
groups. Namely, thesuseseguipmenttenminals (UES) rareselested @ccording
to {he follawing arder. Fiah(Isth> BEAEND:2 o d QW(SEy - LomZpd) :%
If'the lSchggiléQ%Lgrlonty Paenglllg mo&j%? 3% 1; Top NUL-S% "uos.terS .
equmen% terminals (EﬁéjS) & WhictPradig resolirces are to°be BidRated 45
accordifgPerdynamic sthed iy Pate e ld@ad il descéHdinyg orbérbf the
schede@nﬁmﬁmj@qgransmission in the corresponding sub-
frame (see Fig. 3).
15 Nyr-scu, tmp = Min (Nschedulings Nurmax —
Nietransmission)

Then, the “user equipment terminals (UEs)
to which radio resources are to be allocated
according to dynamic scheduling” are selected as

20 follows based on the value of the Scheduling
priority handling mode.

If the Scheduling priority handling mode =
07

Top Nyp-sca “‘user equipment terminals (UEs)

25 to which radio resources are to be allocated
according to dynamic scheduling” are selected in
descending order of the scheduling coefficients
calculated in Section 4.1.10 for each logical
channel group, by prioritizing the high priority

30 groups. Namely, the user equipment terminals (UEs)
are selected according to the following order.

High(1st) -> High(2nd) -> .. -> Low(lst) ->
Low (2nd) -> ..

If the Scheduling priority handling mode =

35 1;

Top Nyp-scy “user equipment terminals (UEs)

to which radio resources are to be allocated



calculated in Section 4.1.10 regardless of the logical channel group. 5 As
described above, it may become possible to calculate the scheduling
coefficient with respect to each user equipment terminal that is determined
to be capable of initial transmission, by performing a loop process with
respect to "n" which is an index 10 of the user equipment terminals (UE
index). Further, the radio resources may be allocated to the user equipment
terminaldfaviriga tfeater eaRaMuted sschediufing eoeffiefont vafel andin
thereby itanay rhecome pdssibleftotdetesninedhé user eqaipfmentelbt s
terminals 40 which the ragdic resouseesi(Uplink SharadiChannel) are do be

allocated based on.a priority !geyg{lgf data; uplink radio quality; a time
duration during which the %bared a#m IéPBS fo the shgred channel% SF

not allocated; whether ﬁ1 0 base Station apdaratus "reteives the Sche

request; té’fr@&ﬂréhléf&ealf&%tlﬁﬁ hedlirreRtes At hverdagetrindmissioiP e ks
rate; or & targetiransmission rates Bt ULSTRRseledtion25 Neke teplinkTrER
SelectionqUbeT R pSelection) perfariead inrsteprS208iisrdescribed withrming
referencg toddg. 404 showsia prosedure e UkIFRhSelectien.an index

Accordingeta this B@&?dgfd% £.0A%€ 30 3tation apparatyg 200, feserﬁ’&%ther,
radio res%urcesi(1 BS) for th S|cal ndoTwlAccess Chann%e u CH),

reserves prohlbl dradic’ Cr)eus%%erces or guarda F—'{eéis réserves radio
resourcESPESERr the UliseH Q@Wﬁilé‘n 6e%¥§éﬁ?§cf@ﬁhﬁﬁé‘?§§6phed
and thers 35 el&terimipes adfadrismissionfaeimat for tide threSERWtol Whicty
dynamiaschetitlipg s appled-and allecates eraghie: resosircesyior the Wit -SCH
to whichdyngmic r 46 scheduing-isappligd {including for bothy initiah
Shared Channel) are to be allocated based on a
priority level of data; uplink radio quality; a time
duration during which the shared channel (RBs for
the shared channel) 1s not allocated; whether the
20 base station apparatus receives the Scheduling
request; a frequency of allocation occurrences; an
average transmission rate; or a target transmission
rate.
5. UL TFR selection
25 Next, Uplink TFR Selection (UL TFR

Selection) performed in step S208 is described with

reference to Fig. 4.
Fig. 4 shows a procedure of UL TFR
Selection. According to this procedure, the base
30 station apparatus 200 reserves radio resources (RBs)
for the Physical Random Access Channel (PRACH),
reserves prohibited radio resources (RBs) or guard
RBs, reserves radio resources (RBs) for the UL-SCH
to which persistent scheduling is applied, and then
35 determines a transmission format for the UL-SCH to
which dynamic scheduling is applied and allocates

radio resources for the UL-SCH to which dynamic



transmission and retransmission). 5.1. RB allocation for PRACH and PUCCH
In step 5402, resource block allocation 5 for the Physical Random Access
Channel (PRACH) and the Physical Uplink Control Channel (PUCCH) to be
frequency-multiplexed with the Physical Upﬁﬁk_Shared Channel (PUSCH)
(RB allocation for PRACH and PUCCH) is performed. In this step, radio
resources 10 are allocated to the Random Access Channel (RACH) and the
PhysicaFOpRikEbhErol EhaRRE(PUCCHY Wetbroradi réstttcésafel 2l
allocated te thenslraredn channeleSpecificalbs when.a RACH preamble is 15
transmitted in the corresponding-substrames radio respurgesRBs) forthe
PRACH and NRACx RBs onboth ssigles of the, PRAGH @t researved (6 &,

2*NRACX RBs. are reserved. in total). In other words, the radi rces
(R Tok e DR Lot AR AT AR SRR o EaEa P RS8R
2*NRACK'RBE I t0tah ardPexdlidéd ftbAtdarididares for RBS 48 hetalidcated
to the ULrSCHetrwhithldyhahsis séheddiling-iscappligd  For dkaniplé,

NRACX &ha valiiecdesigrated Mis the) exrernallinputinterface@/F)RECH and
example; INRACX 25 issetected rom 0n1+2.:and 3eFhe PRAGHeamble s

cofrespands 10,3 Message-1 in fhe random access procgdyre. The, pumpber
of resource blocks |r}l\§vglc£1at[1eUPFfACH Fé)éeamb eis transgqltt?g '% e%SJaI to

Six (6). 39'fh z%ltﬁtign, radio res rclensk( sr)tfgf)&ec%r)l/rsllcal UpHnIg ontrol
ChanneP@PUCEH) e Pesérved I #F dther wards Ctfieradio- fesbifc e (RISS)
to be allgratet:to-the Physical Uplink Control Channel (PUCCH) are
excluded from candidatesdor RiEsitoyhe a3bhatlogatedda the dHmSCH toswhich
dynamic.schedwling cis applied 5.2, RB-alipcationfor Guard RBS, - 4441 o
resources (RBs) for the PRACH and Ngacy RBs on both
sides of the PRACH are reserved (6 + 2*Ngracy RBs are

reserved 1in total). In other words, the radio
resources (RBs) for the PRACH and Ngracy RBs on both
20 sides of the PRACH (6 + 2*Ngaca RBs in total) are
excluded from candidates for RBs to be allocated to
the UL-SCH to which dynamic scheduling is applied.
For example, Ngracz 1S a value designated wvia the
external input interface (I/F). For example, Ngach
25 is selected from 0, 1, 2, and 3.
The PRACH preamble corresponds to a
Message-1 in the random access procedure. The
number of resource blocks in which the PRACH
preamble is transmitted is equal to six (6).
30 In addition, radio resources (RBs) for the
Physical Uplink Control Channel (PUCCH) are reserved.
In other words, the radio resources (RBs) to be
allocated to the Physical Uplink Control Channel
(PUCCH) are excluded from candidates for RBs to be
35 allocated to the UL-SCH to which dynamic scheduling
is applied.
5.2. RB allocation for Guard RBs




In step 5404, RB allocation for Guard RBs is performed. When the system is
frequency-adjacent (adjacent in the frequency direction) to a heterogeneous
radio communication system (WCDMA 5 system), for example, radio
resources other than the resource placed at'the end of the system bandwidth
are allocated. Specifically, Guard RBs are reserved. In other words, the
Guard RBs are excluded from 10 candidates for RBs to be allocated to the
UL-SCH to which dyddamiztsthettifitg i&pplfetl firthis exampléthed RBs
heterogéerequsradiomedmmuhieatioh systest isthesWCBMAssysteradjacent
Alternatively; the:heteregengousdtagic-eammunicationo1y system may be a
GSM sygten.,a COMA2000 system, A, RHS.system. of the.like, Fheg guard
RBs are implemenied as guard, pands fof,he purpose of reducing adiacen, .
channel “ihterference with a ?re}auehcy-a jacent system. Two 0 Sets Gf

Guard RESMAyBe resenet for bblit eRas of adidéert $y5@MS At siduld be
noted that the2 Physicat Uplink Control Channel (PUCCH) is mapped to the
end of the system baribregatdiess of thespresemcesoraksencesafithe Guard

RBS. 255:3<RB,allogation for Rersistents Scheduling:In step 5406 RB
allogatiop for, Persistent Scheduling is performed. n fhis step,aliacation

accordinv%lt? erglstent ,schedﬁlé%%?,performed 30 before allocation
n [

. 1AM 1 C 1in 13 lod . .
according tody ic'Schedd ng is pe?formea.pg emﬁcally, radio resources

(RBs) for the persisteht rédditce ARRIER aré PesérvEa TP SSEvn4. 13830

are resepvedi 851 Whehopersistardrescurces arfe dllécated innthe

corresponding sub<fraine fo the:"uset eguipnentu terpigald U)ra which tadia

rengC%%@%%RQQ%y be a GSM system, a CDMA-2000 system, a
PHS system, or the like.

The Guard RBs are implemented as guard
bands for the purpose of reducing adjacent channel
interference with a frequency-adjacent system. Two

20 sets of Guard RBs may be reserved for both ends of
adjacent systems. It should be noted that the
Physical Uplink Control Channel (PUCCH) is mapped to
the end of the system band regardless of the
presence or absence of the Guard RBs.

25 5.3. RB allocation for Persistent
Scheduling

In step 5406, RB allocation for Persistent
Scheduling is performed. In this step, allocation
according to persistent scheduling is performed

30 before allocation according to dynamic scheduling is
performed.

Specifically, radio resources (RBs) for
the persistent resources, which are reserved in
Section 4.1.7.3, are reserved.

35 When persistent resources are allocated in
the corresponding sub-frame to the “user equipment

terminal (UE) to which radio resources are to be



- 48 allocated according to dynamic scheduling (only for initial
transmission)”, the persistent resources are released. The RBs
corresponding to the persistent resources are used for UL TFR Selection for
the UL 5 SCH to which dynamic scheduli_ng4i% applied. Please refer to
Section 4.1.2 for the process where persistent resources are allocated to the
user equipment terminal (UE) for retransmission. The base station apparatus
may perforhP et 40 foRcWwing theed protessds, dn Drleie Rartld Colisidrs
from plutal uses equipment itermimals’ (UEs}y visethe IRUSCH dee tmeither are
"miss deteqtionseli the theSehaduling Grans vigithe RRysical Rownlinkcent
ACKINACE) Tor the Uik Shited Chatir (False ACK (NACK  BCK)L -
or Uplin are nnel (False -
detgctiOPEC):(J%ytt%ewﬁjsle?qéq(glypnrﬁgﬁtcte?r%|neaiie P .g(l in the" c'f{:llseedv'\/hgrge:l r%%?oe
resources {RBs) forymait séheddlingWhichtardiotated o 26 the "user
equipmeTtt termihan(UErowkich Tadioresoddreestae aflocated actording to
dynamic= gscheduling (irctuding for(bath iniial transmissions ahdn .
retransmission) and persisteAt resousees.ares gisorallacated’singlude alkofthe
REs coriesponding, 2% {q e ialio esources (RBsLof the pesisient
resources; ﬂrst, ,thg ba§e srga ign apqaratus perform§n re%eptlor;n 01;1 thf
UL-SCHCf?omJTﬁé?usser eaﬁlp ent ermlilr?aﬁ]iu?:ﬁ%lc%ore ing 1foeayﬁar‘,flncé
schedulifgfat th& 30 reteptiott tifirt: eTHeh, Svhiektthe CRESeSEf $SRE tHet
base station dfpatatusdperformsaeeeption aof tHee HhEH adcdrdingltonk
persistenbschesiulinga(@)4n the ecase whese tadie seseurces (RBs) for

dynamic.schediting yehich are aliesated 10,35 the "MSRy raripment terminal
(UE) to which radig resoyrees, are gllogated acogrding fp dynamig .
detection)” by the user equipment terminal (UE).

(1) In the case where radio resources
(RBs) for dynamic scheduling which are allocated to

20 the “user equipment terminal (UE) to which radio
resources are allocated according to dynamic
scheduling (including for both initial transmission
and retransmission) and persistent resources are
also allocated” include all of the RBs corresponding

25 to the radio resources (RBs) for the persistent
resources;

First, the base station apparatus performs
reception of the UL-SCH from the user equipment
terminal (UE) according to dynamic scheduling at the

30 reception timing. Then, when the CRC result is NG,
the base station apparatus performs reception of the
UL-SCH according to persistent scheduling.

(2) In the case where radio resources
(RBs) for dynamic scheduling which are allocated to

35 the “user equipment terminal (UE) to which radio
resources are allocated according to dynamic

scheduling and persistent resources are also



scheduling and persistent resources are also - 49 allocated"” include none of
the RBs corresponding to the radio resources (RBs) corresponding to the
persistent resources; First, the base station apparatus performs 5 reception
of the UL-SCH from the user equipment tefminal (UE) according to dynamic
scheduling at the reception timing. Then, when the result of the power
detection is DTX (when no transmission of the UL-SCH is detected), the
base statibhdpperatusiTorpederms recepfionltt the &LcSTHRaecotdiytot©
persistenhschetiling rdhenrthe sadivBresoarcesq RBs) dom petsistene
schedulipgrare found ta-eelide vdth; "radio resources (RBs) which are

allocated to other 15 yser gquipmentierminals (UES) aceording, to dwnamic o
schgduli&%‘ ang when @et%R%Ee§§ggo%trrleIT{'r% io resources (.LRBsé) v%/hich
are allocated to other User eequmen terminals LPJE]és %ccg%ﬁnéntno aynamic

schedulhg* T R&! tHe basé Statiot asharatus2r frafsmits e ACKE fot thé e
"UL-SCH &eebdiding td- ipersigtent Behadulirty® o the useseddipment terminal
(UE) regasdiess ©f the CRC resulD(3) lnhercase othemthang{d) and ¢2); the

First, theybase stationapparatis)perfarms, 250egeptionaf theddk-SCH
acegrding to.Qynamie schedyling at-the fecgption iming. then, the pase

station a{g aratus perfor S power detection using only RBs which do not

rsistent sc . . .
overlap e radlo resources ﬁ sﬁl%orrespondlng to the persistent resources.

30 When the result of th& poe? detéttiontis TPFX fwfier S5 tranSrhission of
the UL-$CH4s$ dletacted); tikalbase ostatien apparattis perdfdrmsieecaption of
the UL-SCHdaecardingitoqeersistent)schrduling. \MWhen the sadia resoureas r

(RBs) for, 35 persistentscheduling are founghto callide Withn ;. +o dynamic
scheduling” and when the CRC result for the “radio
resources (RBs) which are allocated to other user
equipment terminals (UEs) according to dynamic
scheduling” is NG, the base station apparatus

20 transmits the ACK for the “UL-SCH according to
persistent scheduling” to the user equipment
terminal (UE) regardless of the CRC result.

(3) In the case other than (1) and (2);
First, the base station apparatus performs

25 reception of the UL-SCH according to dynamic
scheduling at the reception timing. Then, the base
station apparatus performs power detection using
only RBs which do not overlap the radio resources
(RBs) corresponding to the persistent resources.

30 When the result of the power detection is DTX (when
no transmission of the UL-SCH is detected), the base
station apparatus performs reception of the UL-SCH
according to persistent scheduling.

When the radio resources (RBs) for

35 persistent scheduling are found to collide with

“radio resources (RBs) which are allocated to other

user equipment terminals (UEs) according to dynamic



“radio resources (RBs) which are allocated to other user equipment
terminals (UES) according to dynamic - 50 scheduling" and when the CRC
result for the "radio resources (RBs) which are allocated to other user
equipment terminals (UES) according to ayﬁngc scheduling” is NG, the
base station apparatus 5 transmits the ACK for the "UL-SCH according to
persistent scheduling” to the user equipment terminal (UE) regardless of the
CRC resut: 84 Ra&sburéé Blodkedlloeatiort fér the sSMessage-3ththe fasdem
access procedure=(RB AB=lloeation feridessage:3 {RACH)) dit step 5468,
resource: hlocknadlocation-rfon thesMessage-34a dhe rardars aggaess procedure
feSUTCen Ao Altoated) i T 15 Nsaace Aoy I e 1y Seoacs

u ! < | .
pro%edu%ré: %réfor?é trsad%lgl?eg)%égfsoéretaﬁll ocgtgé%d_ #:)cﬁeasciﬁca?ég lc%%nﬁgl.
Radio ré¥olrces (R Bs)Tor i Meldage-3s T itthB $ahd 6 adtess procedure
are resebged Sekifically, raelic resotrce L (RBE)fof e Mrssage- 20 3s in
the random access procedure=(includingiop Motk initial Aransmission @ne
retransmission)ares exgluded from £andidates forRBs taheallogated to the

UL-SCH_fo which dynapyic sgheduling i applied, In the following

descript ) - ess procedure are merely
referred to as Messagler-l?,ss. e ﬁ‘éoaglroc%%ﬁ%f: t eblglgggagaeg(s) S friifial
transmissigh istgertstAtetPaccordingtd thé sfofielinm i stepsrotdddie. (RB
The RB allécationi30 faraetrdasmissiornis theEame as tie RB altechtionI for
initial tranismissiorp(l) Has determined wdethercthera are: availabletRBs to

be,gllocatedLg fhe Message-3s,Whendhiere are available RBSA0 b rore

a“omﬂe%g%ygeresources are allocated to the shared channel.

Radio resources (RBs) for the Message-3s
in the random access procedure are reserved.
Specifically, radio resources (RBs) for the Message-

20 3s in the random access procedure (including for
both initial transmission and retransmission) are
excluded from candidates for RBs to be allocated to
the UL-SCH to which dynamic scheduling is applied.

In the following descriptions, the

25 Message-3s in the random access procedure are merely
referred to as Message-3s.

The RB allocation for the Message-3s for
initial transmission is performed according to the
following five-step procedure. The RB allocation

30 for retransmission is the same as the RB allocation
for initial transmission.

(1) It is determined whether there are
available RBs to be allocated to the Message-3s.
When there are available RBs to be allocated to the

35 Message-3s, next step (2) is performed. Otherwise,
this process comes to an end. The “available RBs to

be allocated to the Message-3s” correspond to RBs



35 Message-3s, next step (2) is performed. Otherwise, this process comes
to an end. The "available RBs to be allocated to the Message-3s"
correspond to RBs - 51 other than the RBS allocated to the Physical
Random Access Channel (PRACH) and_th%lPﬁysicaI Uplink Control
Channel (PUCCH), the Guard RBs, and the RBs allocated to the UL-SCH to
which persistent 5 scheduling is applied. (2) Message-3s to be transmitted in
the correSp6AdingBubtirEmBEsTe RkittRbNA dseehihgt Bitier G fuafifydom
The ordérofgsaral MessageIRAith thensamé gualityss @bitrarilyi nk
determingdh df-The Massage-@Pwithhowestrquatitys isindexed as #0: rankps
thereby the Message-3s argdndexad-as #0. #1.#2, #3,. (3).The following
progess is per grlm.led accordln%.tgéal.Hopplng mode. 15 The Hopping mode

is a parameter desf@%a%esd Vid the external input interface (I/F). If the

Hopping mode is zero'(Hopfirg #sde’ S =56), fife base statibhShparatule
generates Messageda 3etss wach ofvehielr thchudesna pair iof twe @onding
Message-+3seselectedwonla two-byttweo basis froot thel beginnikg sbge-3s
Messag@;ﬁ@ninﬂh% orderof s #ls #2i #35 r-bi'lE*}% Message3:5eisate .
indexed 4544, b, 46, .- (heMessage-3 set #ajincludes the, Message-3540
and #1, the Mggsa%%e seﬁ;ﬁlencludesE e essa%e- s 25 #2 ang #3, de Sp,
on). Whéh the RimbaY o essgﬁg-agse is’Gdd-htm réreed{,etﬂle‘i‘asst eéssage-
constituté3: one Message-3 set. The base station apparatus allocates "RBs
which have reflective symnidtey dictheéwenter ofthe<36 systen® bandttecthe
Message Scsets imthe-order v #a; #b, #e,de.. Specifically, the base station

apparatus allocates RBs.todhg Messagesd sets in the rarger of #ae#h #Greq
beginnin&fgorpﬁhe ends of

e extérnal input interface (I/F).

14

If the Hopping mode is zero (Hopping mode
== (0), the base station apparatus generates Message-
3 sets, each of which includes a pair of two
20 Message-3s selected on a two-by-two basis from the
beginning of Message-3s in the order of #0, #1, #2,
#3, ... The Message-3 sets are indexed as #a, #b, #c,
(the Message-3 set #a includes the Message-3s #0
and #1, the Message-3 set #b includes the Message-3s
25 #2 and #3, and so on). When the number of Message-
3s is odd-numbered, the last Message-3 constitutes
one Message-3 set.
The base station apparatus allocates “RBs
which have reflective symmetry at the center of the
30 system band” to the Message 3 sets in the order of
#a, #b, #c, ... Specifically, the base station
apparatus allocates RBs to the Message-3 sets in the
order of #a, #b, #c, .. beginning from the ends of
the system band. The number of RBs allocated to the
35 Message-3s 1s determined based on quality
information. For example, when the quality

information indicates “high quality”, two RBs are



the system band. The number of RBs allocated to the 35 Message-3s is
determined based on quality information. For example, when the quality
information indicates "high quality", two RBs are - 52 allocated. For example,
when the quality information indicates "low” uality”, four RBs are allocated.
Alternatively, the number of RBs may be determined regardless of quality
information. For 5 example, this quality information is included in the
Message-i4linthésandomaccessréCedure SWHerFtheUruiber of RBs in one
Message:8finragiarticulanMessage-3'setus differentffomthe rnixdber ok
RBs in the ptherddaessagerddn the 10 paticularcMessage-3setrbe base be

station apparatus ,uses-alarggr number of RBs;to allacate the "RBs whigh
havg reflectlvefgmr%tr)é at the center, of_the S)éstem band". T. % Opeacfeisﬁta%ré

apparatys 208 mdy notity 5 the uder equipment tarminal that the
MessagBSs5arae fransmittdtPwith WopPirtf a8 9fformatisA iiduded in the
Uplink Scheduling Gréiftao be'mappelas tivd PRsical DovwnlifksGenteol3 in
Channek(RRCCH)pfos rexarnpleg 20 I hechasesstation apparatis doesot

allocate RBs;which-ares/aged outsida the RBssallerated o the,Message-3s

to fhe UL-3GH 19 which, dynaguic scheduling is appligd, Inaddijon, when ., 5
the number of Mefssa e-3s IS odd-nupbered the IR se 25 statl?en a\pRoaratus

does not'ffdcate thé RB's (S8 for t?anerr%ﬁtintgothae last ﬁl%%sgge-s {6 the

UL-SCH'to! @hidhdgnaificschietitfing 1885 51ied. TthERfise T He HOppinee

mode is $10t tzeropdhe base station apparatus allocates RBs to 30
Message-3s as followsh&he auwunberaf RBs afipcated te th Message-3siisy

determined.based o guality. infornation, forexamplewhen the,guality ;
transmitted with hopping, as information included in
the Uplink Scheduling Grant to be mapped to the
Physical Downlink Control Channel (PDCCH), for
example.

20 The base station apparatus does not
allocate RBs which are placed outside the RBs
allocated to the Message-3s to the UL-SCH to which
dynamic scheduling is applied. 1In addition, when
the number of Messsage-3s is odd-numbered, the base

25 station apparatus does not allocate the RBs used for
transmitting the last Message-3 to the UL-SCH to
which dynamic scheduling is applied.

Otherwise (if the Hopping mode is not
zero), the base station apparatus allocates RBs to

30 Message-3s as follows. The number of RBs allocated
to the Message-3s is determined based on quality
information. For example, when the quality
information indicates “high quality”, two RBs are
allocated. For example, when the quality

35 information indicates “low quality”, four RBs are
allocated. Alternatively, the number of RBs may be

determined regardless of quality information. For



information indicates "high quality”, two RBs are allocated. For example,
when the quality 35 information indicates "low quality", four RBs are
allocated. Alternatively, the number of RBs may be determined regardless of
quality information. For - 53 example, this 83ali_ty information is included in
the Message-1 in the random access procedure. #0: #0 is allocated to the
RB with the lowest frequency among available RBs to be allocated 5 to the
Messagé:35Tgie#1 i afocated id thel RBAWR e Thigifest Tretuénéy Bindrite
availableRBstoehe allocated toathe dMessages3s;#2) #2ds afocated to the
RB with the 10 next lgwestfrequencyiarpeng avadahle RBstabe naltacated

to the Message-3s;#3.#3,is,allocated to.the RB withyihe pexthighest,c. eq

frequen Oawggh%vgégblg_ Igs to be allocated to the Message-3s; and so
on. 15 (This process comtinues ‘until RBs are allocated to all the

Message-3s.) (4) The'moddiation sthemebrall e WMessayeiashs the
determifedyas P IK @) Transmissivh power efthe Blinkt20 'Seheduling
Grant for eackh Message-3 issdetermningel- based on quality information. For

example, when the qyality jnformation indieates tBighrquality”y franspigsion
poyer is determined.as loy, ransmissign, PWer. ker gxample, when fhe

quality inf?oﬂngatlon gStirgdlggtes "low qualitzﬁ,.transmlssmn power is
a e

. a c%t$] e. Message-— . ..
determine S high transmission power. rnatlvely, transmission power

may be determined régardfessicf quatiBFmfGithdtiont For BRarplé tHis
quality inferhatid isintiuteddn¢he Message 3072 in Hieleantiom accéss
proceduse. \Whenad more RBaransbe @loeatedrta the on.
15 (This process continues until RBs are
allocated to all the Message-3s.)
(4) The modulation scheme for all the
Message-3s 1s determined as QPSK.
(5) Transmission power of the Uplink
20 Scheduling Grant for each Message-3 is determined
based on quality information. For example, when the
quality information indicates “high quality”,
transmission power is determined as low transmission
power. For example, when the quality information
25 indicates “low quality”, transmission power is
determined as high transmission power.
Alternatively, transmission power may be determined
regardless of quality information. For example,
this quality information is included in the Message-
30 1 in the random access procedure.
When no more RBs can be allocated to the
Message-3s during this process, the process comes to
an end. The base station apparatus does not
transmit a Message-2 (RACH response) in the random
35 access procedure to the user equipment terminal (UE)
which has the Message-3 to which no RB is allocated.

Alternatively, the base station apparatus may



Message-3s during this process, the process comes to an end. The base
station apparatus does not transmit a Message-2 (RACH response) in the
random 35 access procedure to the user equipment terminal (UE) which has
the Message-3 to which no RB is allocated. Z5B\It_ernatively, the base station
apparatus may - 54 transmit the Message-2 (RACH response) in the random
access procedure in the next sub-frame. In step 5412, the value of "j" is set
equal to¥r =1y 5 .BeRBREémEMIAg CHeek 1K 38420, RB RémMairimglon
Check is perfosmedo itdsideterminedhwhethear there-dneamwailable RBs to be

allocated to the UL-SGH tetwhich adynamigscheduling is applieds WWhen there
are 10 avgilable RBs to he allggated to the UL-SCH, the process of the RB
Remaining Check retyrn O (%thegvgirs]? the rocess of the RB Remaining
Check returns NG (faited) 3 Remaining Check is

determined as NG, thérbrﬁ.éﬁs% 6118 the B LIFR Setddion &ifed fo an end.
The "avaifabie RBxYo bd alldcated ¢ thel 11d SC1 th whichhgyifamice
schedulingds applied'REBerrespord td RBsaather thantthe RBs aflacatediiaich

the Physjcal-RanrdamiAceess hannel (RPRACH) anghthe 20, PhysicakUplink
S%ro' Channel(PUGEH). the, Guard; RBS, the RBs allocated g the, ;

L-SCH to which pefrsmﬁgntRsBchedulln IS ap%lhed, the RBs allocafed to the

Messagg-]ff.O inThe rahdo acceslée;)rPS&edLur}%, and the RB& AllScatéd to the
UL-SCHXoNRRIEAUynakii€ 2B <thedaling istaspled AffeterrR Seléctiomk
(includinge fordyath ¥€tramismission. and indtial trensneission). oThé tetaRBumber
of "available=RBs it berallorated 4@ therldirSQHAe Witich €lysapi@cess of
schedulipgds gpphies (including for bothdetrapsmissignsand transmission”
30i5deﬁnedasrq(R%%é “available RBs to be allocated to the
UL-SCH to which dynamic scheduling is applied”
correspond to RBs other than the RBs allocated to
the Physical Random Access Channel (PRACH) and the
20 Physical Uplink Control Channel (PUCCH), the Guard
RBs, the RBs allocated to the UL-SCH to which
persistent scheduling is applied, the RBs allocated
to the Message-3 in the random access procedure, and
the RBs allocated to the UL-SCH to which dynamic
25 scheduling is applied after TFR Selection (including
for both retransmission and initial transmission).
The total number of “available RBs to be allocated
to the UL-SCH to which dynamic scheduling is applied
(including for both retransmission and transmission”
30 is defined as Nr@@hJRm.

The RBs allocated to the UL-SCH to which
dynamic scheduling is applied after TFR Selection
(including for both retransmission and initial
transmission) correspond to the RBs determined in

35 step S414, when the value of “j” is less than the
current value in the loop process with respect to
the index “j” composed of steps S410, S414, S4l6,



remain The RBs allocated to the UL-SCH to which dynamic scheduling is
applied after TFR Selection (including for both retransmission and initial
transmission) correspond to the RBs determined in 35 step 5414, when the
value of "|" is less than the current value_in5t?‘|e_loop process with respect to
the index "j" composed of steps 5410, 5414, 5416, - 55 - and 5418. 5.6. UL
TFR Selection In step 5414, UL TFR Selection is performed. The base
station apparattistetermines 5 the transport format for the "user equipment
terminal (UE) to which refdio ¥ésdlfBes atee to-bherallocated according to
dynamic scheduling", whieft isp determined. inrSectien 32 and allocates RBs.

5.6.1. Sefting of RB allocationymode ;1Q {n step.2414, 36HNg of BB nes
allogatlophgnotde |ssperform§d. The UL RB %“OQ@.’[IOI’] mode shown, in Table 3

is a parameter ]aaérsllg%%fetd viathe . ext%Fnaﬁ jﬁput%ﬁt%?faecgiﬁgy}efhte loop
process “With t88pect 15 the- md&x fhis BXEc(telBHEet G 15 The 58lekfion
order of usépeqtipthanteminalk (YESyspacified by ehe ULNRB allotation 1s
mode. - 56t Frable 3§ ULnRBeatlotatiors ntodea Mbdel Definition Rwsle-0 This
is a normal RB allocatiors modes dn this gnege, dhe fallowing selectignorder of

usep equipment termipals (UES)kis useds (1st criferign)Jser equipment,
terminals ( ES% for ret%ansml(ismnﬁre seLIe%tgd. ATmn tthese user
equipméﬁncf grmi%aPse( _ ' ligher Seléetion pah]ieroi% aslsf_)grhencljotoea dser™
equipmert térmminal QUEPwith BA6AGEElapsegtonated via the

external input interface (I/F). The loop process

ANy /4

with respect to the index “j” 1is executed based on
15 the selection order of user equipment terminals
(UEs) specified by the UL RB allocation mode.



time from initial transmission. When the elapsed time is the same for plural
user equipment terminals (UES), the selection order is arbitrary determined.
(2nd criterion) User equipment terminals for initial transmission are selected.
Among these user equipment terminals (UE%),_a higher selection order is
assigned to the "candidates for the user equipment terminals (UES) to which
radio resources are to be allocated according to dynamic scheduling”
determined in Section 4244 Modé!l} Tis isld RBr&ficeat®adfode in which
RBs at the end of the system band are allocated to user equipment

terming
terming
terming
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for initi
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arhigleer sefectibnlorder isy assigaed toa usetequipmener
hdawerpathtioss. (2hdxkiteriol) Userequigrent terminals
sidre arecgeleeteto Ainong these user equipment terminals
o |BEfidn UrdéPRASsigried te’a tser! EGGipment terminal
(iFbSS” Mbidee This 5% BB &fdceition B8 fh WAIHFRBS
&7 e IBEAtET b uder™ Byliptient {6itinald Wit high

electTion.o T is dssigned to a _user

% Rt terminals for
ss), (st artierion) Ysereaujpmenf lerminals 101 . o1 apseq
7. are selected. Among these userLquipmMentihen the
elapsed time is the same for plural user
equipment terminals (UEs), the selection
order is arbitrary determined.

(2nd criterion)

User equipment terminals for initial
transmission are selected. Among these user
equipment terminals (UEs), a higher selection
order is assigned to the “candidates for the
user equipment terminals (UEs) to which radio
resources are to be allocated according to
dynamic scheduling” determined in Section
4.1.11.

Mode-1

This is a RB allocation mode in which RBs at
the end of the system band are allocated to
user equipment terminals with low path loss
(Pathloss) .

(1st criterion)

User equipment terminals for retransmission
are selected. Among these user equipment
terminals (UEs), a higher selection order is
assigned to a user equipment terminal (UE)
with lower path loss.

(2nd criterion)

User equipment terminals for initial
transmission are selected. Among these user
equipment terminals (UEs), a higher selection
order is assigned to a user equipment
terminal (UE) with lower path loss.

Mode-2

This is a RB allocation mode in which RBs
with a low frequency are allocated to user
equipment terminals with high path loss
(Pathloss) .

(1st criterion)

User equipment terminals for retransmission




terminals (UES), a higher selection order is assigned to a user equipment
terminal (UE) with higher path loss. (2nd criterion) User equipment terminals

for initial transmission are selected. Amon
(UES), a higher selection order is assigne

these user equipment terminals

a1

0 a user equment terminal

(UE) with higher path loss. Mode-3 This is a RB allocation mode in which
RBs with high frequency are allocated to user equipment terminals with high
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arid at fHePé/d of the 10 system band, to a user equipment
Ué ath 168 1 Abdition, the, base station apparatus

er equipment términals for retransmission
are selected. Among these user equipment
terminals (UEs), a higher selection order is
assigned to a user equipment terminal (UE)
with higher path loss.

(2nd criterion)

User equipment terminals for initial
transmission are selected. Among these user
equipment terminals (UEs), a higher selection
order is assigned to a user equipment

terminal (UE) with higher path loss.




allocates radio resources (frequency resources), on the side of the LTE
system and at the end of the system band, to a user equipment terminal with
15 higher path loss. For example, when the system is frequency- adjacent to
WCDMA systems at both ends, Mode-1 is Ldlected. Specifically, the base
station apparatus allocates radio resources (frequency resources) for 20 the
shared channel, at both ends of the system band, to a user equipment
terminal with lower pall? fos3* ARrakRIition . the bASe StEtioPrapparafisIvency -
allocates dadiceresources (fieoeney sesourees)oatthencerted of thexsysteém
band, tos userequipment tarnuralwith digher path lossa &og example,
when the system is frequency: adiacent tq,LIE systeras at bgth ends,
Mo%e-o és ese{lecrtl%d._%%eca{fécearllg, rta})dl resqure (fgecguteenrgyartesggécesg é';lre
allocated baded onyrece%tlon power o ES the referénce signal transmitte
from the®dser 8qipfent terfinarar the IkBSas UBSErisé¢ heloW 53°F RB
allocationtiatstep 5apr2RBalPcatidn i pedormed.c AESRINTS fsthe
following pracessnRBsmare oraltocated io alih "sserequipmentdéarminal the
(UE) to which radie reseurses aks ta be allpeated agcerding todynamic
schgdulipg:fg.  shaws.an Sa/DBle o398 Belajed lable A5 showa,
e TE Related tabledgwla}e/istore the c rre%pondence between radio

in Fig. 5,
resourcés’ availabie for trAnSiAission8f the plln‘?kS hg’r%acltﬁ&?}aﬁﬁgﬁﬁ%ﬁhll?

radio quafitydfforfatioAand 5 fransmission’ SEHETRE tsedF6PHARSISSIGH
of the Upliak Sihiged Chamnel. TFhesasestation apparatesemaydetéimine
the transmission scheme used farsthe EplinkbShated Ehannel, withtreference

to the 1@115ngtgqg@plgog%sed on radio quality of the

For example, when the system is frequency-
adjacent to WCDMA systems at both ends, Mode-1 is
selected. Specifically, the base station apparatus
allocates radio resources (frequency resources) for

20 the shared channel, at both ends of the system band,
to a user equipment terminal with lower path loss.
In addition, the base station apparatus allocates
radio resources (frequency resources), at the center
of the system band, to a user equipment terminal

25 with higher path loss.

For example, when the system is frequency-
adjacent to LTE systems at both ends, Mode-0 is
selected. Specifically, radio resources (frequency
resources) are allocated based on reception power of

30 the reference signal transmitted from the user
equipment terminal or the like, as described below.

5.6.2. RB allocation

In step S414, RB allocation is performed.

According to the following process, RBs are
35 allocated to a j*® “user equipment terminal (UE) to
which radio resources are to be allocated according

to dynamic scheduling”. Fig. 5 shows an example of



Sounding Reference Signal transmitted from the user equipment terminal
(radio quality information calculated based on SIR, for example) and radio
resources available for transmission of the Uplink 15 Shared Channel. In
addition, the RF Related table may storé the data size used for the Uplink
Shared Channel. The data size is determined to be a maximum value which
satisfies a predetermined error rate, when uplink radio quality information
and 20 freduierityres6GrcesaVaiable for the shared channel are fixed. The
TF Related table may?store) @srthe ntrangmissiont$chenie Rhé datal sizellised
for transmissionbektherdplink-Shases-Ghannelpa thmeddlation sehemesusedt s

for the Uplink Shared £hannel, 25,and the ameupt of frequencysiesources
useg forctge UQ nk Sh?r.e Channel. <Proc ss>.IgFf>roces of calculaélng

Temporaryalfi@s)_ ’NrLé a%ﬁ%%éf)a: hé number of F%emgﬁlrflr?g I%{%ns’3(5:t g
Ncapabififif? #7& ki Atber of RBsWhich  udtermined tasetth the
UE categod/iNmaXisit the Aieddmem datbhsizé {sayload tsize) whiehis tus

determimed/basec on the UkheategensiNremaimn(URBheNELESEH -flot 1135
[Equatiogf] 60 sN=RE) Nmmrazmin Mg €) M) elc@Uiy, .M Itis
aspgmed that qvailable, RBs 1o be, allacated 19 the,jth, usereauipment
terminal S((L)IErz d5 to which radio reso,urceE are to be alloca e% according to

. Reference S1 L rnan tte rom,.the- user
dynanucséhedhﬁﬁgRaﬁacon|nuousggﬁ en the s are no connnuou&%ﬁe

"availabRARBEM R e ARGEHEa are-dctfmietiias ¥ skb 6P RB3t Which has
the maximumuirnber dleapailable RBs to ber example) and radio

resources available for transmission of the Uplink
15 Shared Channel. 1In addition, the RF Related table
may store the data size used for the Uplink Shared
Channel. The data size is determined to be a
maximum value which satisfies a predetermined error
rate, when uplink radio quality information and
20 frequency resources available for the shared channel
are fixed. The TF Related table may store, as the
transmission scheme, the data size used for
transmission of the Uplink Shared Channel, a
modulation scheme used for the Uplink Shared Channel,
25 and the amount of frequency resources used for the
Uplink Shared Channel.
<Process>
(Process of calculating Temporary RBs)

(R®): the number of Remaining RBs

Nremain
30 Neapability: the maximum number of RBs which
is determined based on the UE category
Npax,bit: the maximum data size (payload

size) which is determined based on the UE category

UE .
Nremain( b= NUL—SCH - 7 + 1

35 [Equation 6]



10 allocated among continuous available RBs to be allocated. When there
are plural sets of RBs which have the maximum number of available RBs to
be allocated, the "RBs to be allocated" are determined as a set of RBs with
a lower frequency. 15 When the number of SUbcarriers corresponding to
Nallocated includes factors other than 2, 3, and 5, Nallocated is determined
as a maximum integer among integers which include only factors of 2, 3,5
for the number of subcarriers an sare 20 less than Nallocated. (1) If
the UL RB allocation mbgez= Uﬁg | NlJap;,l'iﬁajsmission (§pe == High
Fd; RBs are allocated to the user equ rir‘ﬁ'e t terminal (UE) among the
"available RBs to be 25 allocated to the UL-SCH to which dynamic
scheduling (herelnafte called "avalla le RB§ to b ?Il%clate(g'a" V\{hlc% are
determined in Section 5.5, sbe |n |n rom the fowest fre uency or th

highest afr]e]cfﬂ%‘ﬁE?‘EunﬁPthEhr?urﬁber dﬁf?gs Fo%é%ﬂﬂﬁf?&te&%%b“tﬁe u‘s%lf‘
equipmer tetminhl (E)IS greatet fivaEs op kyuad tdRaliddated tLincthis case,
hoppingds oot used; sFodinitial transnlission> ddporedetermininig whether

RBs areyallogated: beginning frapt thedawest begyengeorthe-higheste 3Rz s

frequency, the base stationapparatys selects RBs - 61 fat itom e genter of
the system ban Whe%R S have thes edlst nce fr%b ttﬂe center oft e

system %an% the'ase Std |8ﬁ%1nblf)%ra us a?locatesﬁ@s eglnnlng g From the

lov&st fr%bh%ﬁé)‘} o <EBP Pstr i fSmis SibAY U ot déefminiRg Svheth&°RBs are
allocated 1Begianiag fromtkee [owestdregueney or tHe highest fretreney ithle
base stationappasatus:determinesasr fallows/hasedoor whetherdtheRBs

include @Fl&@&eé/&qusa%@”@@@é%dﬁﬁ%e allocated” are determined
as a set of RBs with a lower frequency.
15 When the number of subcarriers
corresponding to Niiiocateq includes factors other than
2, 3, and 5, Naiiioccateda 1S determined as a maximum
integer among integers which include only factors of
2, 3, 5 for the number of subcarriers and which are
20 less than Niiiccated-
(1) If the UL RB allocation mode == Mode-0
and UL Transmission type == High Fd;
RBs are allocated to the user equipment
terminal (UE) among the “available RBs to be
25 allocated to the UL-SCH to which dynamic scheduling
(hereinafter called “available RBs to be
allocated”)”, which are determined in Section 5.5,
beginning from the lowest frequency or the highest
frequency until the number of RBs to be allocated to
30 the user equipment terminal (UE) is greater than or
equal to Naiiccated- In this case, hopping is not used.
<For initial transmission>
Upon determining whether RBs are allocated
beginning from the lowest frequency or the highest

35 frequency, the base station apparatus selects RBs



Nsmaii denotes the number of the previously allocated RBs, which are
included in a set of RBs when the RBs are allocated beginning from the
lowest frequency. 15 Nlarge denotes the number of the previously allocated
RBs, which are included in a set of RBs wifen the RBs are allocated
beginning from the highest frequency. If Nsmaii > Nlarge, RBs are allocated

20 beginning from the highest frequency. If Nsmaii =< Nlarge, RBs are
allocated BBedinfifg from ee e st frégieney SE6lexanple, whehth8base

station apparatussaliocatesifrequoency rfesources(RBs)ttethe 25 shareds tem
channelwsed by-plural iser equipmentdemainats, beginning trem thesend of
the system, bandyidth, the base station appatas may allocate, to the

shared channel used ¥£he Pétg%g%%%iggglgrm>ent terminals, frequency
resources (RBs) for 30 refransmission at one end of the system bandwidth

which are different frof® e fFE4GERCY rEsBurCEst (IRBsfised fdt prévioge ted
transmisgtent arthedotheprendhsf thesystent baad@idil. @) Iftthe DL RB st
allocatiohraqde mayiVlode<) 3bsand: U tiransmigsien type d= tovwnEdcRBss

are allocated ta the-userequipmest termipak(WEkameng the "available RBs
to pg - 62 allacated il;o the UL-SCH tegnhich dynamic scheduling is applied

(hereinatfter called "available RBs to be aglocate ")", which %re determined.in

Section 5.5, beginninlésﬂadm e ot Freauélhl(r:ny or th%fhiEj &sth ?r\éﬁﬁlelﬁ’&)}]

until the htihM5er sFRBS fo beli6RatetYo  tHe skt Bqtipmeftierminal YO E)
is greatertthan oheediisd te Nalla¢ateda trethiv ease rhiopping ismdthesetlowe s t
Upon detewainng-whether RBs are allocated beginning from the lowest

ﬂeﬂyency(Wthe'ﬂghﬁﬁg@e denotes the number of the previously
allocated RBs, which are included in a set of RBs
when the RBs are allocated beginning from the
highest frequency.
If Nsmai1 > Niarge, RBs are allocated
20 beginning from the highest frequency.
If Nemai1 =< Niarge, RBs are allocated
beginning from the lowest frequency.
For example, when the base station
apparatus allocates frequency resources (RBs) to the
25 shared channel used by plural user equipment
terminals, beginning from the end of the system
bandwidth, the base station apparatus may allocate,
to the shared channel used by the plural user
equipment terminals, frequency resources (RBs) for
30 retransmission at one end of the system bandwidth
which are different from the frequency resources
(RBs) used for previous transmission at the other
end of the system bandwidth.
(2) If the UL RB allocation mode == Mode-0
35 and UL Transmission type == Low Fd;
RBs are allocated to the user equipment

terminal (UE) among the “available RBs to be



10 frequency, the base station apparatus selects RBs as follows. If
SIRestimated in the case where RBs are allocated beginning from the lowest
frequency is higher than SIRestimated in the case where RBs are 15
allocated beginning from the highest freq_ue%y,_ RBs are allocated beginning
from the lowest frequency. If SIRestimated in the case where RBs are

allocated beginning from the lowest frequency is lower than or equal to

SIRestimatedlqn #iel chse WHerd 126 RBstarevalioeatetyBeginfing Freif thé n g

highest freqaemdy] &RBs(areraliocated begmhiregpfrdanthe 1 higheskBequendye

For example; whenithe-hasenstation rappasratusallosateshfreguencyn s.s,

resources, (RS)ndhe 23 shaed ehanel ised by plyral ysereduipgiai

terminals, beginning from fhe end of the system Jandwidiy, ths base station,
y allc to the shared

apparatus m ate, tothe s channel used by the plﬁra user

equipmeéritelriinalsS aegtiency res8ured (RBI Mith- S0 Aigter adiolGuality
among fesgehcyTeSources-(RBs) at boilsends of tHeosysiern bahdwddthused.
This process is used fop bothinitiat nttansmyissiontard retransmission 1 (3)dft ed

the UL RB allacation megde 37 Moder 35:1; RBs are allocated e the ysels

equipment terminal (UE) among.the, available RBs 10 be - 63, allecated fo ,
the UL-SCH to which dynamic scheduling is applied (hereinafter called

"available"RBE S be allocated™)", which are determined in Section 5.5,

beginning from the lowéstfféqaeney:or the hitthest 5Fregienty intil thee
number f RBsatodse akacated ta the user equibment terminah QUEYisigreater
than or equakto Nallocatead. ln.this case, hoppibg 4& nehysed. Hipomre

de#ﬁ”“@@@&@ﬁ%@%rB@@fﬁ%fﬂ@cﬁﬁgm the highest frequency, RBs
are allocated beginning from the lowest frequency.
If SIRestimateda in the case where RBs are
allocated beginning from the lowest frequency 1is
lower than or equal to SIRestimateda 1N the case where
20 RBs are allocated beginning from the highest
frequency, RBs are allocated beginning from the
highest frequency.
For example, when the base station
apparatus allocates frequency resources (RBs) to the
25 shared channel used by plural user equipment
terminals, beginning from the end of the system
bandwidth, the base station apparatus may allocate,
to the shared channel used by the plural user
equipment terminals, a frequency resource (RB) with
30 higher radio quality among frequency resources (RBs)
at both ends of the system bandwidth.
This process is used for both initial
transmission and retransmission.
(3) If the UL RB allocation mode == Mode-
35 1;
RBs are allocated to the user equipment

terminal (UE) among the “available RBs to be



beginning from the lowest frequency or the highest 10 frequency, the base
station apparatus selects RBs far from the center of the system band. When
RBs have the same distance from the center of the system band, the base
station apparatus allocates RBs beginniﬁg%’orﬁ the lowest frequency. 15 (4)
If the UL RB allocation mode == Mode- 2; RBs are allocated to the user
equipment terminal (UE) among the "available RBs to be allocated to the

UL-SCHtb Wiz Uynamié Beh&dulifgi20 5 appiied (hefeiRafterscdirgyling
"availablesRBsio bed allbeatedt)d inkich @xé betertiined ikBéetig®5.5,0 be
beginning frerthedowest frequencyuntiithe- pumben afRBs ta beallecated
to the user equipment: fepminal(UE),js greater than, ar equalitg Nallocated.
25 I&th@g%g, pl%p |Ggé§go’%l%sed.ég£lf th%éJ Ié% Ilgcgtelon m%dce 5.4 o
anything other than Mode- , Mo e-rfl, and Mode- ; RBs are aﬂocatea%o e

user equipfment Ermfifal @E HmabRg the Hvalldble RBs 96 BRSE0 alld@ited fo
the UL-S@Had witsich dynamic-schetuling sis @pplied (learinsdfter talled used.
"available RBs to be allacated)swhich age determinedkBsSectiornd Socated
beginning-tromthehighest freguensy sintil thee umbey of RBsto be aliecated
to the usey equinment 35 terpunal (UE)s grealgp hananequal do Nallgggted.
In this c%se, Ppglngtﬁ not used. In tlpls Brocess, a set of RBs "t%be - 64

allocated 6 the USer eqeuiﬁr%réﬁ?ifer?nlna S?U%‘Sitseréla '8 Terﬁqpoerrér;{ﬁ%

group. SIRY &stihatetfiRthe I Pémporary RB gréthp ’RedefifedCds the system
SIRestinvated (RB)aNVhen ¢he bsé&r equipnient dermrinalperferhsss 5RBs
retransmissionrof ile o Cthand wihesntthe Adplinkn Sgheduling Grant for

retrgnsmission is not specified, . this processds ngtperfermed Josteadythe.
base 0.

RBs are allocated to the user equipment
terminal (UE) among the “available RBs to be
allocated to the UL-SCH to which dynamic scheduling

20 is applied (hereinafter called “available RBs to be
allocated”)”, which are determined in Section 5.5,
beginning from the lowest frequency until the number
of RBs to be allocated to the user equipment
terminal (UE) 1is greater than or equal to Naiiocated-

25 In this case, hopping is not used.

(5) If the UL RB allocation mode 1is
anything other than Mode-0, Mode-1, and Mode-2;

RBs are allocated to the user equipment
terminal (UE) among the “available RBs to be

30 allocated to the UL-SCH to which dynamic scheduling
is applied (hereinafter called “available RBs to be
allocated”)”, which are determined in Section 5.5,
beginning from the highest frequency until the
number of RBs to be allocated to the user equipment

35 terminal (UE) 1is greater than or equal to Naiiocated-
In this case, hopping is not used.

In this process, a set of RBs “to be



station apparatus allocates, to the UL-SCH for retransmission, the same RBs
as the RBs used for the 10 previous transmission. [Calculation for
SIRestimatea] SIRestimatea is calculated as follows. (1) Radio quality
information of the shared channel is calculatéd based on radio quality 15 of
the uplink reference signal, a target reception level of the shared channel,
and an uplink interference level. (2) A first offset process is performed for
radio qualitydfforRfatibA of Hife SR&fedCChErtiet 20 5838H 6A tiie deEddings
result ofdthé Uplink Shared r@haniél andbthe.reqairadd, uplink quallity 4B A
second offsgiqrecessiis parfarmeds feraadic-qually infarmation ofthe shared
channel based on the;prigrity,evel determined by, the datg 23 1ypg . Radip, <
qualty information, of the shared, ghanpel after (e frgt offset pragess and the
second offset rocess corresponds to SIRes |martlea, pegiflca?]y, e base
station a%%%?&fﬁ% TENB)CHICUIAfes J FAnSMRBigTpOWer Sffdet vafie 3t 1ed-
Ai,data(eNBY forthe FUSCH reddtivieetdthe Solinding' RSs aéeoiidingy e
followings equation EAjrdata(eNB)as o offsekvalue interms.efsa power value
per one RB)r LJRHi(VE Bawer keagdsaemy ot UESHids defined asddPHd - thee

traﬂ§misps'i,%%ﬂgwlggggmesggggqmg Reference 35 Signal is defined as
Bi,ret, and the transmi[fsion bf\ndwidth of the PUSCH is defined as Bj,data

The term of min(, ) in ﬁ%lecdlﬁaﬁ(%rl]?g) feg [Eﬁ%%fﬁb’i’ftf]”) is applied when
Bi,ret = 1 (RB) (180 KHZ}:{Equation 7] <2 4<UARiR Fargét XOTSSRSP, .,
UPH; + 10 - logo B™f (6)) BRedro quality information of the
shared channel is calculated based on radio quality
15 of the uplink reference signal, a target reception
level of the shared channel, and an uplink
interference level.

(2) A first offset process is performed
for radio quality information of the shared channel

20 Dbased on the decoding result of the Uplink Shared
Channel and the required uplink quality.

(3) A second offset process is performed
for radio quality information of the shared channel
based on the priority level determined by the data

25 type. Radio quality information of the shared
channel after the first offset process and the
second offset process corresponds to SIRestimated-

Specifically, the base station apparatus
(eNB) calculates a transmission power offset value

30 ALdﬁawNm for the PUSCH relative to the Sounding RS,
according to the following equation (A; gaca ™ is a
offset value in terms of a power value per one RB).
UPH (UE Power Headroom) of UE #i is defined as UPH;,
the transmission bandwidth of the Sounding Reference
35 Signal is defined as Bij,rer, and the transmission
bandwidth of the PUSCH is defined as B;i, data-

The term of min( , ) in the equation (6)



5 where SRSP, denotes the reception level of the Sounding Reference
Signal. Further, B ,ret denotes the bandwidth in which the Sounding
Reference Signal is transmitted, and B,data denotes the bandwidth in which
the PUSCH is transmitted. 10 B,data corFes6p5on_ds to the bandwidth for the
Temporary RB group. Target,,ROT is calculated based on Pathloss, and
Table 4. As Pathlossj, a value calculated based on the UPH may be used.
AlternatiVél/Tas PertRloss), alvald@ bl Pathlo$s 15 Peported ds theB) (180
Measurértient.report by the user equipment terminal (UE) may be used.
When the value calculatgd-hased on the UPH is used as Pathlossj,
Pathloss, is calculated according to the following equation. 20 Pathloss =

Pmax - UPH - SRSE D, consideragign o, ag‘g)‘w’ﬁre i

denotes rated pdifer

6f the user equipment'tempinal (UE).

(rated power of UE) - (transmission 25 power of the Sounding Reference
Sigial) This equation ¥ ealeulked in genanies of B, re6=Pralsie 4}evel of
Relationship BetweehnbargetROErand Bathiess. TargetRQE (dB) RPathloss
(dB) Y0 QerXk %1 XIX2 ¥ AwkZaX8 Y3 XA X4nY 44 XsuXa XyX6 Y6 X6
X7 Y7 XL ¢ 81 Nextsthe base; station apparaius (eNB) calculategthe . .

estimated SIR (SIR1,estimate
the Db in

10

15

20

25

ndwidt d%gggeathe PUSCH is transmitted.

Bi, 4ata corresponds to the bandwidth for the Temporary
RB group. Targeti,ror 1S calculated based on
Pathloss; and Table 4. As Pathloss;, a value
calculated based on the UPH may be used.
Alternatively, as Pathlossi, a value of Pathloss
reported as the Measurement report by the user
equipment terminal (UE) may be used. When the value
calculated based on the UPH is used as Pathloss;,
Pathloss; is calculated according to the following
equation.

Pathloss = Ppax — UPH - SRSP (in dB) (in
consideration of the band)

where Pp,x denotes rated power (24 dBm) of
the user equipment terminal (UE).

UPH = (rated power of UE) - (transmission
power of the Sounding Reference Signal)

This equation is calculated in the units
of dB.



UL-SCH according to the following equation (7) ([Equation 8]). 5 [Equation 8]
Slp,,,, aed =SRSP+4|Ba-Interference (7) where SRSP, denotes the reception
level of the Sounding Reference Signal. "Interference” corresponds to the
uplink interference level. 10 In addition, the Base station apparatus (eNB)
adjusts the value of SIR ,estimated based on the following equation (8)
([Equation 9]), when the function for adjusting SIRestimated is "On". The
calculation ¥ StR DffsBE ilt berddseribed beteh. 15 ggtatiot OfSHRth1oss

estimated = SIR. estimated + SIR - offset, (8) Transmission power

information Adata tg

beateported todbe u

ser-eqiipment tegminal (UE) by

means of the UL Sc

heduling Grant via the

> Physical-2@-Downli

nk Control

Channel is calculate

d as follows. This transmisgion-pdwer inf

ormation Adata

corresponds to the

ower offset for the P

USCHrelativie to the

> Sounding

Reference Signal. [E

Fquation 103 n 25 Od

ata -DXdaa) ¥4D |10

10Bdara (9) B

of J [Process perfort

med in theflong interv

[l SIR«offset;is adj

sted in an

ased on the CRC res

sult of fhe UIXSCH f

r the user

outer-loop manner
equipment terminal

UE) #i, according to

he 30%ollawitig equ

ation. SIR

offset; is adjusted in

Y

TR

C result of the

UL- SCH in which the priority level of the logical channel group with the

highest priority level is - 68 Zj,adjust (equation (10) ( [Equation 11])) . When
the priority level of the logical channel group with the highest priority level is
different from Z ,ad ust, SIR offsets is not adjusted in the outer-loop manner.



5 Since the base station apparatus (eNB) cannot identify the logical channel
included in the MAC PDU until the CRC result is OK, the priority level of the
logical channel group with the highest priority level determined in Section
4.1.10 10 (Scheduling Coefficient Calculati§ ) is used as the "priority level of
the logical channel group with the highest priority level" in this process. SIR
offsets is adjusted for each user equipment terminal (UE). The priority level
Zj,adjust 15 in this prBe&ds istatjusted vi eI maRferanee te?Minal or
externaldaterfate) for edeh user sgaipmentirmiheR (UP).i:shouldfbe meted
that Aady(e) and BtERtargel(p) santhe designaatedyia the externalinput 20
interface (1), The madmum value of SIR offset is defined as SIR
offsetp(ma.) and the g][kgrgurtn. \(/)%Iug of SIR offsets is defined as SIR
offsetp(min) . When Joftsets is c&ntinuously determined as the maximum
value or the minimum ygdue, thefollowing®5 cajgeratignrds nofperformed.

[Equation 11] SIR _ offse't’esS"th&ar) X B'LER"d5{?8e Input ="Ack" SIR_offset~ =

SIR offset, -Aar) x(1-BIER@Z) } mputiziNacks (10) StRcoffsetoNpLEsDTXE
[Process gtdetesmining REs; dhe data sizgnand the rpedulation scheme] 30
(1) In the sase wheradhe ysereauipment terminal (JE) iansimys fhe

UL-SCH for initial trarllsmls (ljo,ntlnt ec&rlreslg)ondin tsub.—frame; Correction
process of the allocation Bandwidth based onaﬁﬁH?-%Bl%ﬂe%O Aavidthor

the Tempdtary RB 4r6tF is Uefifiéd a8 Bl datd TnpaifTargeth REFF - SRSHIS

UPHi + A0Ybgio(Bre/Bjidatastmp)sthenliEsiassumed s, when the
function for adjusting SIRestimateda 1S “On”. The
calculation of SIR offset; will be described below.

15 [Equation 9]
SIRi,estimated = SIRi,estimated +SIR — Offseti (8)

Transmission power information Agsta to be
reported to the user equipment terminal (UE) by
means of the UL Scheduling Grant via the Physical

20 Downlink Control Channel is calculated as follows.
This transmission power information Agasta COrresponds
to the power offset for the PUSCH relative to the
Sounding Reference Signal.

[Equation 10]

25 A = <eNB>+10~|oglo[—BdataJ )

data data
ref

[Process performed in the long interval]
SIR offset; is adjusted in an outer-loop
manner based on the CRC result of the UL-SCH for the
user equipment terminal (UE) #i, according to the
30 following equation. SIR offset; is adjusted in the
outer-loop manner based on the CRC result of the UL-
SCH in which the priority level of the logical
channel group with the highest priority level is



5 follows. [Equation 12] i,dala B - Targeta -SRSP~JPH 10 10 Also, the
number of RBs included in Bj,data is defined as the number of RBs NumRB
to be 10 allocated. Then, RBs in the Temporary RB group are removed,
such that the number of RBs to be allocated °to the user equipment terminal
(UE) is not less than NumRB, and the number of subcarriers includes only

factors of 2, 3, and 5. 15 Upon allocation of the Temporary RB group, when
RBs areZallecated begitiing frof the Highese fregliendy, )RBs afé féméved

beginning-fromithe [dwest! frequehey.10g the bther hramd] whemRBg aré the
allocated bgguwing froprthejowest frequencys RBs20 are semeaved, ..,
beginning;fromdhe highest frequengy., Namely.\wvhen transmission, powenak .
the <user equipment t rnrwllgal (thlEe Pé)a\{vser I—é adroom re ogted Hgmte BLgser
equipment terminal) is Ilessethan a recfetermlnear{hr s%pfd%%requéngy
resourcéStYBe 254idtated thﬁegﬂ%?@&‘&héﬁﬁél%?é detreasdgd it the
Targeti, R&T PSRSP} £xIU PR +CRO*|6gio(BitrelB),ddta, thiys), Biaritis-v
assumed @se follotvst NeimRB i=hallotated 30 (@ftset pracessthasediom the:
priority levebefithe logicah channel grour) The SIR {SiRedtimated (RB) ) is
adjysted hy. the, pffset based on the priopity; level of the Jogical, channel greup
ywth the highest rlor@/ Iev?.A#C%SS is desgﬁat%d \r/llat e eI>~(terna‘INit
interface Eﬁf‘)?ﬂ%%’o Su escn(ﬁ LE re]fé)r%]fc:) ecfogaica C a%n%\lgroup. hS I
Restimatéd{RB) 'S Restmated(RB)-9LEEEG {EaldulationTor Teansport
format) SIR offset; is adjusted for each user
equipment terminal (UE). The priority level 7Zj, agjust
15 in this process is adjusted via the MT (maintenance
terminal or external interface) for each user
equipment terminal (UE).
It should be noted that Aaﬁ(m and
BLERtMgﬁ(H can be designated via the external input
20 interface (I/F). The maximum value of SIR offset;
is defined as SIR offset,™* and the minimum value
of SIR offset; is defined as SIR offset, ™" . When
SIR offset; is continuously determined as the
maximum value or the minimum value, the following
25 calculation is not performed.

[Equation 11]

SIR _ offset; + A% x BLER( %, Input =" Ack”
SIR _offset, = SIR _offset, - A% x (1- BLER{,)  Input ="Nack" (10)
SIR _ offset; Input ="DTX"

[Process of determining RBs, the data size,
and the modulation scheme]

30 (1) In the case where the user equipment
terminal (UE) transmits the UL-SCH for initial
transmission in the corresponding sub-frame;

(Correction process of the allocation
bandwidth based on UPH)



With reference to the UL TF related table 5 using the number of RBs (RB
avilable) in the Temporary RB group and SIRestimated(RB) as arguments, a
MAC PDU size (hereinafter described as Size) and a modulation scheme
(hereinafter described as Modulation) are determined. 10 Size = UL Table
TF SIZE(RB available, Sl Restimated (RB) ) Modulation = UL Table TF
Mod(RB available, Sl Restimated (RB) ) If Size > Nmax,bit, then the value of
15 S| Restimated (RBY ¢ dééreeritédt bior (dB)euntit'Sras 2€ YNRaIBie YA
smaller $IR isifeferdd #s the UL I Erelated table. In this case, the value of

RB available is fixed.)After:Sigzeds determined; pModulation is adjusted to the
correspangling yalyg in_204he UL TF relatgd table. Next, ihe pumbet of RBS
to be all ¢ t gvgo the user equipment terminal (UE) is recalculated based on
the comparison bétween the amount of data in the UL Buffer and the Size.
Please refer to 25 SedtisH4.1100'2 ¥6r the amount of data in the UL Buffer.
aULTFRS is a coefficient designated via the gxternal interface (I/F). For
example, alLTFRS is set to be Big-or2-Gahemshesizase station apparatus
receives 30 from the user equipment tedminal {UE) "allocation request for

the PUSCH: REQUESTING" by means of the Schedulingregugstand;uplink
resources (PU CHg(glave Qgt been allocated to the user equipment terminal

(UE) sint& thE baks Station apparatus fasfecened 35" lfF\eté)cheeduling

reqUest,ahé 6oty protesy "ikBthe dastitt Siz&@RRAITERSY (BUffer T e
h(UL) + Buffers{ULjtistperformeth & 1 naimothe caSeRdfSize e allocated
aULTFRS(BulfersdULy ot Boifers i(Jeyminal (UE) is not less than

Numgg, and the number of subcarriers includes only
factors of 2, 3, and 5.

15 Upon allocation of the Temporary RB group,
when RBs are allocated beginning from the highest
frequency, RBs are removed beginning from the lowest
frequency. On the other hand, when RBs are
allocated beginning from the lowest frequency, RBs

20 are removed beginning from the highest frequency.

Namely, when transmission power of the
user equipment terminal (UE Power Headroom reported
from the user equipment terminal) is less than a
predetermined threshold, frequency resources to be

25 allocated to the shared channel are decreased.

If Targeti,ror — SRSP; =< UPH; +
10*10g10 (Bi,res/Bi,data,tmp) » then it is assumed as
follows.

Numrg = Naliocated

30 (Offset process based on the priority
level of the logical channel group)

The SIR (SIRestimateq ™2)) 1is adjusted by the
offset based on the priority level of the logical
channel group with the highest priority level. Arpce

35 is designated via the external interface (I/F). The



The base station apparatus determines that there are enough data in the UE
buffer and all the 5 RBs in the Temporary RB group are to be allocated to
the user equipment terminal (UE). <In the case of Size > auLTFRS* (Buffer
h(UL) + Buffers i(UL)> The base station_ap7parétus determines that 10 there
are not enough data in the UE buffer and the number of RBs NumRB to be
allocated is recalculated with reference to the UL TF related table using
aULTFRS¥(BeffePs h{9O) + Biffers ROL ereittafter ldestribed asISigeBuer)
and SIRestimated(RB) BB-argumefits. 15 NUmMRB:= I Tabte TERB
(Sizebuer, SRestimatega(RB)1)=Size+ Wb T able T5-9E(NumRB) Sl
Eest!ma:eg (gg) ) \'\//'Vﬁﬁ'y@;ﬂoye%%eﬁ%?e% WQ(NHW@r@QEe?_table
estimate en the nu of suhcarrier rreSponding to
AR Tt Bt ter fart 2o, A B NLRRI b Mrerined as
minimum STERGER Bdihy itegersitinich Ticludes only factors df 29825 nds
for the Nhibetdf stibearriehs andvadicl arelegreatérehan NUMRB) RBsdnahe
TemporarydRBgraup ase nemeved.e sach Hiatdhe awimberiof RBssto be
allocategh @ the, useh adipmentdermingk (UE) is not less than NumRB. 30

Upan allocation of thesTemporayy RB group, wwhen, RBss arg allacated
beglnnlnsglgr{om the hggg]§st frequency, RBs are removedbeginning from the

lowest frequENcy."On the other hand, when RBs are allocated beginning
from the lowest frequélist R8st are renidvetPbeginhing!!3s fiom e highese
frequenéL NamelyWhen the amount of data in the buffer of the user
equipment terminal islessthan thendata size determined as thestramsmission
schemeg the amountref frequgney tesawrees ghe numlsr Qfntil size =<
Npax, bit « (A smaller SIR is referred in the
UL TF related table. In this case, the value of
RB available is fixed.) After Size 1s determined,
Modulation is adjusted to the corresponding value in
20 the UL TF related table.

Next, the number of RBs to be allocated to
the user equipment terminal (UE) is recalculated
based on the comparison between the amount of data
in the UL Buffer and the Size. Please refer to

25 Section 4.1.10.2 for the amount of data in the UL
Buffer. oyprrrs 1s a coefficient designated via the
external interface (I/F). For example, oyrrrrs 1S set
to be 1.0 or 2.0.

When the base station apparatus receives

30 from the user equipment terminal (UE) “allocation
request for the PUSCH: REQUESTING” by means of the
Scheduling request and uplink resources (PUSCH) have
not been allocated to the user equipment terminal
(UE) since the base station apparatus has received

35 the Scheduling request, the following process “in

the case of Size =< oyprras* (Buffer;, "% +

BufferLlwm” is performed.



RESs) determined as the transmission scheme is decreased. 5 (2) In the case
where the user equipment terminal transmits the UL-SCH for retransmission
in the corresponding sub-frame; Transmission power information Adata to be
reported to the user equipment terminal (_Ué)lis_lo adjusted based on the
following equation, when the Uplink Scheduling Grant is specified via the
Physical Uplink Control Channel for retransmission. Adata(eNB) and
10*ogio(Bdata/Bret) arétalé\fatedsst thé retransimission timind Wi effset -
value ALcGHARQ) i$’15-designated via the external interface (I/F) for each
logical channel groupriizquation 13] Adata =Jpga aathsloge Bodalai hes that
A(HARQ), B.of LICCNamely. e base stalion appajatius 20 falcylales e
trangmls%on Qowg[jof e shared chlggnel based on t e rgcept n Ie §I of fo
the uplink feference S|gng]lpanaatl% targ et'reception level oFthe sharé
channel&fid Wp@%ﬁ?%toﬁ%%%éss E&? Jtransmission power of the
shared channel baseddn 25hwhether dafa &ieeto Be initiatly trdhshfitted, of 10
be retransmiitetevia, tHé"shared channel. In step 5416, the value of "j" is

incremented by one. Inystep 5448 sit is- determinad- whethercthe value of kst

les,than of ggual to %%'é'u&lé%ﬁ the value of '} ds less thap or equal 19, .
NUL-scXx (st%p 54 the process ret rns to ste(E) 5410 Otherwjse

(step 54_DL§m %5 fﬁe roce’lsqs Bom&S B3arrend. Cﬁeft the base Stal |%%ated

apparattfs 960 %%fﬁdfz%lﬁdiﬁg %6 aﬁh&n Bodifterit OF e Bresent hventibA - 73
is described:with(faférence t0 Fig:6 BAS Shown (i Fig h,therraSesstation

described as Sizepurrer) and SIRestimated
15 Numgg = UL Table TF RB(Sizepurfers
SIRestimated )
Size = UL Table TF SIZE (Numgg,
STRestimated )
Modulation = UL Table TF Mod (Numgg,
20 SIRestinated' )

When the number of subcarriers

L)

as arguments.

corresponding to Numgg includes factors other than 2,
3, and 5, Numgz 1is determined as a minimum integer
among integers which include only factors of 2, 3,

25 and 5 for the number of subcarriers and which are
greater than Numgg.

RBs in the Temporary RB group are removed,
such that the number of RBs to be allocated to the
user equipment terminal (UE) is not less than Numgs.

30 Upon allocation of the Temporary RB group, when RBs
are allocated beginning from the highest frequency,
RBs are removed beginning from the lowest frequency.
On the other hand, when RBs are allocated beginning
from the lowest frequency, RBs are removed beginning
35 from the highest frequency.
Namely, when the amount of data in the

buffer of the user equipment terminal is less than



apparatus 200 according to an embodiment of the present invention includes
a scheduling coefficient 5 calculation unit 206 (as a selection unit), a
transport format and resource block selection unit 210 (as an allocation unit),
and a layer 1 processing unit 212. The s_ch7e%1uTing coefficient calculation 10
unit 206 performs the process of step 5204. Specifically, the scheduling
coefficient calculation unit 206 selects user equipment terminals (UES) to
which rai¢ resoutcesiare °0€ allocRed aBcoiting 1o Byhaffié SBheduiRfee -
in the cortespandingtsul:frameiis and suppties tesnumiber ofiuberr of
equipment dermainalsr (WESH NAH -1 t0 Whichsradinsreseurcas-are tode
allocated acearding;to dynamic scheduling to the transport format and
resqurce block selectii)g)unf't 2%Qé2g ;I’Qee transpor ffclnrmat gnd Jlesaurce
block selection unit 2 pen%rms the process of step 5208 %pe%fﬁéﬁﬂy, t%e
transport fohdt ZhdTedBare oLk Selbkfioh init 21 0 Fertamidtdpimie ™ -0
transport ferrmarand resoliree seldetibinamere specifically, 25 the transport
format and resource hteckiseleetidr tunip 21 Oresermesnadionesowces(RBS)
for the RbysicaldRandon Access Channeh(RRACH), fesexves( prghibited

radio resqurces (RBR) or guard RBs, feseryes radio resources (RBs) for the
UL-SCH tol?i%whlsc&%g&stent scheduhq%j is to be ?leled, and then
0

T L8EH" Wﬁicﬁloayn%}rlr%c

determines a transmission félr%aﬁlfgrn%e
scheduliRgys t¢ Bé dppliéd fand° afidcates PadibTesdtrees for e WE-SC1 o
which dynaniic Schetuling is twbe(@ppli¢d (intluding for BSwoth dnitialt the
transmission-and fetsansmission)nbhe layer dqreeessiag wait212 pefforms a
process delated to-the layer 174 x£3¢cond embodiment) (1/r) for each
logical channel group.
[Equation 13]

data data
ref

A = AENB) L 10. |091{ Bdata ] + A(FCAGRQ)

Namely, the base station apparatus
20 calculates transmission power of the shared channel
based on the reception level of the uplink reference
signal and the target reception level of the shared
channel, and then performs the offset process for
transmission power of the shared channel based on
25 whether data are to be initially transmitted or to
be retransmitted via the shared channel.
In step S416, the value of “j” is
incremented by one. In step S418, it is determined

”

whether the value of “j” is less than or equal to
30 Nyrn-scH - If the value of “j” is less than or equal to
Nyr-sca (step S418: YES), the process returns to step
S410. Otherwise (step S418: NO), the process comes
to an end.
Next, the base station apparatus 200

35 according to an embodiment of the present invention



Next, a best mode for carrying out the present invention is described based
on a second embodiment described below with reference to the 5
accompanying drawings. Throughout the flgures for illustrating the
embodiments of the present invention, the dme reference numerals are
used for the same or equivalent elements and their repeated descriptions 10
may be omitted. First, a radio communication system having a base station
apparatds aéesraingPecarnt éfbotfhent bf the-presefit invention is described
with reference to FigAk IhAsshownkind-ig.cl, theeatios eompadmniocation

system 1000, mhich may be andzvalved JTRA (@hniversakherrestriahRadio
Access) and UTRAN, (UTRA Nefwark) system (akasan LTE (Longelherm.

Evo utlon ﬁﬁtgm or a super. 39 Sé/stem) |ncIu es a.2( 20 base ation

apparatus e o&e 0 and ;:gﬁﬁral S6tS of User e Uiy rit fJE 100"
(1001, 166278663, 160 A-"art fHegérgreatst tHéﬁ%Eré ?Elifelr%ma‘llt‘éit

the userddligment(UE) mayadiel veferretttb-asa dser equipment
terminalfs)h cles 2hdbasei statior apparatus 200 is connected to an upper

node such as an accessgajieway @ppartus 300 fhe n@CCESSGAleWaYyn
apparatys 300 sponedied 1o agore etmork 409. Inhjs sy the user

equment ter (nals 100" are in com catlon WI he base 30 taton ,

apparatufﬁﬁé |nl%1ace %0 basedsgn?hu \p ve ra ItOlon

commuriiédtior’Séhetfié © Eagh bt e aeerl@aaiaheﬁﬁ Jfévhﬁiﬁér% (i@éf 1602,

1003, ...w100*h has the samecconfigsration, tfanbtors, andestatisa Fherafore]

unless othermyse rd-desaribed] theyterm efluser eguiprpentterminale (Wepme

1005 may:he colisctively used inthe dollawing descuption$ne {® terminals
(UEs) Nyp-scn to which radio resources are to be
allocated according to dynamic scheduling to the
transport format and resource block selection unit
210.

20 The transport format and resource block
selection unit 210 performs the process of step S208.
Specifically, the transport format and resource
block selection unit 210 performs uplink transport
format and resource selection. More specifically,

25 the transport format and resource block selection
unit 210 reserves radio resources (RBs) for the
Physical Random Access Channel (PRACH), reserves
prohibited radio resources (RBs) or guard RBs,
reserves radio resources (RBs) for the UL-SCH to

30 which persistent scheduling is to be applied, and
then determines a transmission format for the UL-SCH
to which dynamic scheduling is to be applied and
allocates radio resources for the UL-SCH to which
dynamic scheduling is to be applied (including for

35 both initial transmission and retransmission).

The layer 1 processing unit 212 performs a

process related to the layer 1.



As the radio access scheme in the radio communication system 1000, the
OFDM (Orthogonal Frequency Division Multiplexing) scheme and the SC-
FDMA (Single-Carrier Frequency Division Multiplexing 5 Access) scheme are
used in downlink and uplink communicatio é respectively. As described
above, the OFDM scheme is a multi-carrier transmission scheme in which a
frequency band is divided into plural sub-carriers having narrow frequency
bands 10 and data aré Pe&ppet 6f'eaghebidarrier to be transmitted. The
SC-FDMA scheme is Assingle=cardert transmission sehemerig which ahe

frequengy-bardis divided se.thatditferent fiegueneies canrbe;used caong
plural terpinals aad as arespit intererenge | b hetween terminals,can, be

redlgcedacNe%(Itﬂ communic gggqfharsmels used in the Evolved UTRA and
UTRAN Tadio dommunication schéme are described. In downlink .
communications, a PHysicH 926 Bowrlifik Staréd Thiahhet (PBEET shafed
among theeusareglipment termitdls 1002 andta Physicall Dowrilink Gartrol
Channek-@PDRCER) are wusedaThe aRhysical Dawnlinkn€ontiakChannel

(PDCCH)nay also beLalledra BLAL 2 IControl Ghanpel 1 downlipk,i2 s
tr%porﬁgg/mi)aé informatign and user information of the user to which the
Physical Downlink Shared Channel is transmitted, transport format .
information and user?ri’fgrsrﬁatign of the“user Hﬁ/uv%féﬁtal Bﬂygit\fﬁltﬂrblik_ﬁﬁvmg
Shared €haAREl (PUSCHY istaAsmitied, 30 EtkAoedde inforifatiohioraRé
PUSCH<{6r ah&plinksSharedh@hanneln(ULsSCHD @sid transpdrt chahrelynce
and thedikerare reported via the Physical Downlink Control Channel

(PBLCH). User data are transmitted viathe Physical Pownlink Shared
Channel. The user 35.data are transmjg%d vivgahal CI;)howna!ink SharedE(%kcl)alnne

(DL-SCI—CIogén lelalntrlalcné}si[b%(r)tnchsa‘\ﬁsn%?.mThe transport forr?lnaty in?oermaar%ion andvﬁser
hﬁonnaﬁ éﬂﬁquﬁﬁrsal Terrestrial Radio Access) and UTRAN

(UTRA Network) system (a.k.a an LTE (Long Term
Evolution) system or a super 3G system), includes a

20 base station apparatus (eNB: eNode B) 200 and plural
sets of user equipment (UE) 100, (100,, 100,, 100sj,

- 100,; n: an integer greater than zero (0))
(hereinafter, the user equipment (UE) may be
referred to as a user equipment terminal (s)). The

25 base station apparatus 200 is connected to an upper
node such as an access gateway apparatus 300. The
access gateway apparatus 300 is connected to a core
network 400. In this case, the user equipment
terminals 100, are in communication with the base

30 station apparatus 200 in a cell 50 based on the
Evolved UTRA and UTRAN radio communication scheme.

Each of the user equipment terminals (100,
100,, 1003, .. 100,) has the same configuration,
functions, and status. Therefore, unless otherwise

35 described, the term of user equipment terminals (UE)
100, may be collectively used in the following

descriptions.



- 76 to which Physical Downlink Shared Channel is transmitted, which are
transmitted via the Physical Downlink Control Channel (PDCCH), are called
Downlink Scheduling Information. The transport 5 format information and
user information of the user to which the P ?/si_cal Uplink Shared Channel
(PUSCH) is transmitted, which are transmitted via the Physical Downlink
Control Channel (PDCCH), are called an Uplink Scheduling Grant. 10 In
uplink communication?: the-Physiedit U plifik Sharéd CHamnel (FUSCH) R4t is
shared among nuiser teiquipragat-termiridld 100h and@pvL T cohtrgbchannel
are used: gk hE contrel ehannethasityoe tpess opelsikband the sc-

time-mufiiplexedswith the 43 Physicat Lplink Shared Chanpel (PYSCEhand, 4
the gthe is to bﬁfreqlueeﬁgy-mgltlglse%( d'W'thdthv?nﬁhi}ﬁerC%ln pLI{n Shared
Channe (Pﬁ§é

). ‘Fhe control channel 10 be fre uency-mul,tip]?exlen with the
PhysicalFOpiie ‘Stdréd Chanhef BsI8EH ¢ calléd a cdl UhIinkOF6 -
Control ChanRENPUCERsInitplinkicohtrhuAicationra downdink schamnel
Quality ladicater (GOW1a be usedforyscheduliag forihe Dowinlik Shared

Channel(Dl-SCH).and-Adaptive Moglation-and Coding-(AME).aneh 25 «
ackpowledgement informatign af the Dawnlink, Shared. Channel, (HARQ ACK

informat|torng are {rtapsg}.lttedT via the .IFTE cogérol cgaqr;eléFur,ther, user 9§Eaer

are transmittsd via the Phy5|cal%plln]l?@haregeéhannel (Pij’él@llﬁ. Tie user

data are‘tFaistiitted \id af S0P0BIIMe SHars ChahREI LIRS H)Ha 15

transpord ichiashdel. slo Uplimk MACfeommunicationccontrob precedhdreudext, an

uplink MAC (4L MACH computiieation s3bdcaoiral precadure asricerference
communication.contralmethed perfornaed inya bage station apparatus
acco“ﬁngthe Next, communication channels used in the
Evolved UTRA and UTRAN radio communication scheme
are described.
In downlink communications, a Physical

20 Downlink Shared Channel (PDSCH) shared among the
user equipment terminals 100, and a Physical
Downlink Control Channel (PDCCH) are used. The
Physical Downlink Control Channel (PDCCH) may also
be called a DL L1/L2 Control Channel. In downlink,

25 transport format information and user information of
the user to which the Physical Downlink Shared
Channel is transmitted, transport format information
and user information of the user by which a Physical
Uplink Shared Channel (PUSCH) is transmitted,

30 acknowledge information of the PUSCH (or an Uplink
Shared Channel (UL-SCH) as a transport channel), and
the like are reported via the Physical Downlink
Control Channel (PDCCH). User data are transmitted
via the Physical Downlink Shared Channel. The user

35 data are transmitted via a Downlink Shared Channel
(DL-SCH) as a transport channel. The transport

format information and user information of the user



present embodiment is described. - 77 In this embodiment, a logical channel
corresponds to, for example, a Radio bearer; and a priority class
corresponds to, for example, a priority level 6()or priority) or logical channel 5
priority. In this embodiment, logical channels'can be classified into four
logical channel groups. The correspondence between the logical channel
and the logical channel group can be arbitrarily determined. Unless

otherwisecdéSttibed PIHeS1E 2dorRespohtiiry Sis-Frafhé refers to ASsub-frame
in which treengserteguipment terminal trarsmitsithee Uplink Stiaced Thannell
(UL-SCH)haecordingden sehadutingn irthe fotlowing, desesipiens cdynamic 15

scheduling.gorresponds & arfirstresouse, allocating seherme fordynamically
allogatln% radio resqurees. When dI}/é‘lamIC sche(%lél;:nrgal .afprplleg tg the
0

Uplink S ared Ehhnn%f[ml_t-é%fh)? radio reésources “are alfocated toht%euusseerr

equipmeérft t&fminal 20 AfbitfaryAsubrantes. EGRREF i iagtase, (VERGHS
values may bé zesns the daluesiofthe nrarismissivhfoAravineludivy
allocatiorriptormationoabautrresoutcedlackshdreguency resources); @

modulatiomscheme, ajpaylaad sizes; informatien aheut 25 transmission

poyyer, HARQ information (a,.Redundaney, yersion, parameter,; a process
number, etf., , %nd MIMO, In ormatl?n ég referince%gltqnal se uencdef,- for MIMO
c

. U n hﬂre Channe USCH) [t 1 shared. amo
transmission, e Ci. e ﬁ’ansmISSIOn format inclu ing aIFoca 1on mn ormaﬁgn

about re$d6rceSS0 bIILRE ffré§uenciPresolifdes)2aMadulation seRémela
payload Sz} isformatomn abdut tradhsmissSiorepower LHARQ irdormatfort (ep
Redundagey¥ersioreparametera proeessunwnbes eiel ) wanth VMO
informatian (& reference; signaksequencefan MIMQ trapsmission, 3-etgoHs
reported,tp the yser equipmentterminal .1 . eq with the Physical
Uplink Shared Channel (PUSCH). The control channel
to be frequency-multiplexed with the Physical Uplink
Shared Channel (PUSCH) is called a Physical Uplink
20 Control Channel (PUCCH).
In uplink communication, a downlink
Channel Quality Indicator (CQI) to be used for
scheduling for the Downlink Shared Channel (DL-SCH)
and Adaptive Modulation and Coding (AMC), and
25 acknowledgement information of the Downlink Shared
Channel (HARQ ACK information) are transmitted via
the LTE control channel. Further, user data are
transmitted via the Physical Uplink Shared Channel
(PUSCH) . The user data are transmitted wvia an
30 Uplink Shared Channel (UL-SCH) as a transport
channel.

1. Uplink MAC communication control

procedure
Next, an uplink MAC (UL MAC) communication
35 control procedure as a communication control method
performed in a base station apparatus according the

present embodiment is described.



(UE) by means of the UL Scheduling Grant to be mapped to the Physical
Downlink Control Channel 78 - (PDCCH) On the other hand, persistent
scheduling is a scheduling scheme for periodically allocating data
transmission opportunities in accordance with & 5 data type or features of the
application to transmit/receive data. Persistent scheduling corresponds to a
second resource allocating scheme for periodically allocating radio
resources. Namely, wherpésist@Restheritfing #s applicttb theadpiimk 10
Shared €hannel(dSCH), radio rescurpes are: dlledatedtodheuseand a
equipment terminal in1 predetermined subsframes courther ipthis case,
predetermingd yvalues.are sef as ;B‘E Values of the yapsmission,iormat

e

mclgdmg} agog:altlgn mfolrrrlnag on 1 a%%tg.reg%rcelbloclésaqteq#enc

o) A S em m ogil cha ngls can
resourc SS, mo%lulatlon scheme, a paﬁload sfze, mgformatlon aBout

transmis¥forf pawer; HARQ S nTatioh (ARedanddnty VErsich parineter i
process ¢rinmiser? etede and MEVI@e irifoimhatiorP (Bl reférepice signal Teduéehee
for MIMO&{) transmissiorn: etg . dNamebyn radiodesdurces arg allocatediined .

the pre_determi_ned subﬁrpég%s,@_dwetp@i y@liag &@{%@@,hamgl (UL-SCH) is
trapsmittec ysing the predetarmingd fransipission format. 1o 1is cage, the

predeternpll?gg sup-frames ma}%/ be arranged, for 25 exarrgglserh:{lt a

. t ser e ment “terminal € s the
predeter%me cyclee. V—'urtﬁer, Héppredetermrlnéd ?ransmlssmn Forma}f IS not

necessarif/ fixed 1o vhetypecsa that piiraPlyPpes of trditsmission formats
may be pravided. 2)Allocation unit of the transmission 30 band for the
Physical Uplink SharethChaangl{ PUSGH); 1adke piesent embediment, dhe
transmission.gand %tr@off%@qudgre&giog is ;allocatedsin terrps of resource
blocks (BB3).£9"; gxample, onefesoyree block (1 RB).corresponds 19, ;
resources. When dynamic scheduling is applied to
the Uplink Shared Channel (UL-SCH), radio resources
are allocated to the user equipment terminal in
20 arbitrary sub-frames. Further, in this case,
various values may be set as the values of the
transmission format including allocation information
about resource blocks (frequency resources), a
modulation scheme, a payload size, information about
25 transmission power, HARQ information (a Redundancy
version parameter, a process number, etc.), and MIMO
information (a reference signal sequence for MIMO
transmission, etc.). The transmission format
including allocation information about resource
30 blocks (frequency resources), a modulation scheme, a
payload size, information about transmission power,
HARQ information (a Redundancy version parameter, a
process number, etc.), and MIMO information (a
reference signal sequence for MIMO transmission,
35 etc.) 1is reported to the user equipment terminal
(UE) by means of the UL Scheduling Grant to be
mapped to the Physical Downlink Control Channel



35 180 kHz. The number of RBs is equal to 25 for the system bandwidth of 5
MHz, is equal to 50 for the system bandwidth of 10 MHz, and is equal to 100
for 79 the system bandwidth of 20 MHz. Also, the transmission band for the
PUSCH is allocated in terms of RBs in éach sub-frame. In addition, RBs are
allocated such that factors of the DFT size do 5 not include values other than
2, 3, and 5. In other words, the factors of the DFT size only include 2, 3, and
5. For ret@dr{sriigsion of the Uplink Shared Channel (UL-SCH), the base
station apparatus 2000may h®0 ot hwayy hetrirangit thiesscemesporidinig: Upliok
Scheduling GrajgnEanexamples mhen the Uplink: Scheduling Srastfor ing
retransmjssign;of the Lplink ;Shared Channel (UL-SCH) cap be.transmitted, 5
the g)ase aséatlon apparatus %(%0 may tr%nscrﬂlé tge Uf)lllglé1 éLS Snch(jeglullng
Grant. T%e 'f)p]ﬁr_vwﬁ%c%eduﬁng Grant for retransﬁﬁssmn of fhe plink Shared
Channel (RSB £5A DETFaréhitted” R hebRhathRre e Fibio
resources (i e SfreqiiEhcyresodieesntimesesouces2 bk power tésaprieesy
available tor transmittingzthe 20U plinle BchedulmngiGrant.s\Wiheodhe basemely,
station gpparatiss-20Q ransmitsithe Uplink Scheduling Grapt fehe uplink

reygnsmigsion of the bplink shared Ghanpgl, (L~ 3CH), the user equipment
terminal r ransmlta the Uplink Shared Channel (UL-SCH‘)1 %:cordlng to the

25 Uplink C%Ceadmng rant: As'd&Scrfbed aBove; the r@ﬂln‘? S&ﬁleduling
Grant inEf@IEs thé Tettificatidh infoRmation 'of e G8er équipmeht tetffinal
which cpramaticatesgsing theislkaredechadihekih thiee coréspondidg the
sub-frame- andmmlsos inchudes:the S0itkansmissnsformat efiithe shafedmation

chagnel sygh:as. allecation igfirmationahaut sesqurce blackse frequency

resources),a modulation. scheme, a paylgadsize, information about, o,

transmission power, . )
transmission power, HARQ information (a Redundancy
version parameter, a process number, etc.), and MIMO
information (a reference signal sequence for MIMO
20 transmission, etc.). Namely, radio resources are
allocated in the predetermined sub-frames, and the
Uplink Shared Channel (UL-SCH) is transmitted using
the predetermined transmission format. In this case,
the predetermined sub-frames may be arranged, for
25 example, at a predetermined cycle. Further, the
predetermined transmission format is not necessarily
fixed to one type, so that plural types of
transmission formats may be provided.
2. Allocation unit of the transmission
30 band for the Physical Uplink Shared Channel (PUSCH)

In the present embodiment, the

transmission band in the frequency direction is
allocated in terms of resource blocks (RBs). For
example, one resource block (1 RB) corresponds to
35 180 kHz. The number of RBs is equal to 25 for the
system bandwidth of 5 MHz, is equal to 50 for the
system bandwidth of 10 MHz, and is equal to 100 for



HARQ information (a Redundancy version parameter, a 35 process number,
etc.), and MIMO information (a reference signal sequence for MIMO
transmission, etc.). - 80 It should be noted that only a portion of the Uplink
Scheduling Grant may be modified from the corresponding portion for initial
transmission. For example, only allocation information about resource 5
blocks (frequency resources) and information about transmission power may

be modifié§. AY B5€8 heréifvdyiamiefschediilifg corfespondsto a first
resource: alocatingsschenie rfdr dpnamtcally @fioéating radie resoekices) 10

When thechase station apparatus 209utsansmits the tiplink Scheduling Gyant
for retransmissiep of the; Uplink Shared chappel(W-SGH), ghe hase station

apparatus 200 may concurrently transmit the ACK via a Physijcal Hybrid
AR Ind}ga%to%ig %zfnn%?ﬁ(ﬁﬁ%:ﬁ?a%reé Sct o ’tra%’sma}t?i%/gg?heA O\}:lger

the PHIERLEoN tr&fsmittig’the Uplink® SchBduling &rant'fér rétransifission >
of the Uplirik Shared Channel (UL-SCH) is described below. When the user
equipment terminal (Uk)rcannot sueeassiulbn2@ recegive thelphknkhared
Scheduling:Grant ferretransmission ehthe WplinkiShargdGhanngl 200 may

(ULsSCH), the userequipmentterminal follows. information; (€, _
ACK/NACK trarls,mltted via the PHICH. Wher]tthe information t[rJa smitted via

the PHICHIS e A&,Gﬁg%ﬁé usgroerql?iﬁfanm férrﬁ_‘fﬁgln( “stops ln]f
retransnisSiBA of the UL SCH. ttheRfiseothes 8asé oPthetRACHD L tHek
user equipaent teranalg UE)UketfaiisitsathetldL {SCH using-thé,sdrhe base
frequencyt seseurceppsthe tesaucesased fampreviousn30 transmission. In

thiscase,anhen the frequency. resquicegysed forsprevious transmission ae
different from the frequency rgsauices; specilied By .4 channel (uL-scH)

can be transmitted” may mean that there are radio
resources (i.e., frequency resources, time resources,
or power resources) available for transmitting the

20 Uplink Scheduling Grant. When the base station
apparatus 200 transmits the Uplink Scheduling Grant
for retransmission of the Uplink Shared Channel (UL-
SCH), the user equipment terminal retransmits the
Uplink Shared Channel (UL-SCH) according to the

25 Uplink Scheduling Grant. As described above, the
Uplink Scheduling Grant includes the identification
information of the user equipment terminal which
communicates using the shared channel in the
corresponding sub-frame and also includes the

30 transmission format of the shared channel such as
allocation information about resource blocks
(frequency resources), a modulation scheme, a
payload size, information about transmission power,
HARQ information (a Redundancy version parameter, a

35 process number, etc.), and MIMO information (a
reference signal sequence for MIMO transmission,

etc.) .



the UL Scheduling Grant and when the base station apparatus instructs
another user equipment terminal 35 (UE) to transmit the UL-SCH with the
corresponding frequency resources used for the previous transmission, the
Uplink Shared Channel (UL-SCH) for - R1 Y8transmission by the user
equipment terminal (UE) collides with the Uplink Shared Channel (UL-SCH)

for transmission by the other user equipment terminal (UE). As a result,
transmission propertiestafe’s degrated! WWEeh e base StativnappatatusC t
200 trangmitdthel AEKSviadhe PHICH upon tramgntitting othefUpkinkf rom the
Scheduling-Ceapdaaratianssiission of stheiUplinkaShareghGhannelon. For
(UL-SC%LQFFQE%QEI%‘I‘;%‘: ansmission, properties, can be ayoided. Jhe, » oo
process ]%Ooo ]gran(sgygm‘vc};etg\g A(%gsvcg% E*};% IggllCII;I uplonﬁ(Otranésmlttmgath ‘
Uplink Sk% eauﬁn_g Fant for rétransmission of edUpI?n Shared Channe

(UL-SCHY HIS3'applietothB8 Proléss Srdiéhittingithe ACK via the PHICH
upon transmitting the &plinkaS SehedulingSiramt for Atk taAsmission of
the Uplink:Shared Clrame! fUIESSCH). Assdescribedlabove; adequatedyne
transmitting the, Mi-Scheduling Grant and ghe PRICH- allowsder more reliable

commu_nications u.sin%!‘éen 2&%0@504 ghggg%li As aag%éjyaggngﬁion
properties can be |mpr%ved. Fig. z(A show(}liﬁa]l flowchart of a method of

transmitﬁﬁﬁ REUL° st gdgﬁjnlg Brant e the PAICHWitheference to Fig.

7, the mefHotPorFarfshittihgthe W SeRédiling® 25 G fart antthe PHIEFPISE) -
describeth ¢n stefeS902, ttherbaserstation apparfatus: Weternsimes avhietlyer the
UL-SCHtisda heiretransmatted «in the: corgspending sub{fameoWhenitbetor
UL-SCHdig . tonRe retransmifted inthe ceresponging syb-frame 130, (steR ack
Sng:bTx'??Q' the base station apparatus determines whefhey there is an
avaiia %éﬂéduling Grant for retransmission of the Uplink
Shared Channel (UL-SCH) 1s described below. When
the user equipment terminal (UE) cannot successfully
20 receive the Uplink Scheduling Grant for
retransmission of the Uplink Shared Channel (UL-SCH),
the user equipment terminal follows information
(1.e., ACK/NACK) transmitted via the PHICH. When
the information transmitted via the PHICH is the ACK,
25 the user equipment terminal (UE) stops
retransmission of the UL-SCH. Otherwise (in the
case of the NACK), the user equipment terminal (UE)
retransmits the UL-SCH using the same frequency
resources as the resources used for previous
30 transmission. In this case, when the frequency
resources used for previous transmission are
different from the frequency resources specified by
the UL Scheduling Grant and when the base station
apparatus instructs another user equipment terminal
35 (UE) to transmit the UL-SCH with the corresponding
frequency resources used for the previous
transmission, the Uplink Shared Channel (UL-SCH) for



Scheduling Grant to be transmitted in step S904. When there is an available
UL Scheduling Grant to be transmitted (step S904: YES), the process goes
to 35 step S906. On the other hand, when there is no available UL
Scheduling Grant to be transmitted (step Sob4 NO), the process goes to
step S910. The - 82 "available UL Scheduling Grant to be transmitted"”
means that the Uplink Scheduling Grant can be transmitted to the user
equipmeit tERRiRAL IR "F&Yexdifiples it ngpdlserifesn Beattherelareabio
5 resources [iiel¢ freguéehcytresolrdes; tinteh resodr s norepoweresSodicesy r
available forfrnsmitting the Uplink Scheduling Gsant: Mext, in stem S99,
the base; tafion apparajus.determines whether RB Remaining Chegk, 10
whlgh chlllebe glgseglbe%elowt\zéléh ]gefgreence tgistep S8 aO |qu|9?%£ OK.
Whén the RB emaining Chec in <t6 S%tﬁ') |s%1<?§)t%p]%a9 b: ES), the
process "§6eS b $tep 508 Gn ﬂ”?éaoﬁ%? hahd“WheRthe RETREmMaining
Check irt5ep’8810 Is NG (step- 5906 0NN ,t15 tHe process goesto step £
S910. Nekt iwstepnSo068.dhedbase=statidn appasatus defermiags thatrthe fJL
Scheduling.Grantsfor setranempission-and the BHIGHJALK). aretode rocess
trapsmitied. Ihe RHIGH (AGK) s used to lampgary, 20 stop glransmission
of the UIE-SCH, W@en the Il SUchledu ing, Gragt |]?,not detect%d gg the user
equipmen}ﬁélrsrﬁﬁﬁaf(]l?@) 5mi§seé) dépectioﬁ?. n's elﬁ1 é;fifrfhe aSe station
apparatd$ déerriiiesSthal PHICHTAEK) i8to 6& trapsnfitted "Fhis BHICEFH)
(ACK) 256 temperarily stopsoretianspiission of the UL3CGHI Wherpthehe ACK
UL-SCHuvisanot te beretransmitted: i thancartesppondirg sgh-fraime (step

5902: NQ)tbe, hase stationapparatus;determipes ywhether the BHIGH

(ACK) isto blen gagﬁm]i:ttGeO(:I i@hsggpl eS@l%Ebgé‘E;—IICH 30 (ACK) is to be
transmitted” means that the user, )
As described above, adequately

transmitting the UL Scheduling Grant and the PHICH
allows for more reliable communications using the

20 control channel. As a result, transmission
properties can be improved. Fig. 7A shows a
flowchart of a method of transmitting the UL
Scheduling Grant and the PHICH. With reference to
Fig. 7, the method of transmitting the UL Scheduling

25 Grant and the PHICH is described.

In step 5902, the base station apparatus
determines whether the UL-SCH is to be retransmitted
in the corresponding sub-frame. When the UL-SCH 1is
to be retransmitted in the corresponding sub-frame

30 (step S902: YES), the base station apparatus
determines whether there is an available UL
Scheduling Grant to be transmitted in step S904.
When there is an available UL Scheduling Grant to be
transmitted (step S904: YES), the process goes to

35 step S906. On the other hand, when there is no
available UL Scheduling Grant to be transmitted
(step S904: NO), the process goes to step S910. The



equipment terminal (UE) transmitted the UL-SCH at the immediately
preceding HARQ transmission timing (i.e., at the transmission timing before
one HARQ RTT) and the UL-SCH was successfully decoded (i.e., 35 the
CRC result was OK). When the PHICH (A(’fi@) is to be transmitted, that is,
when the CRC result of the UL-SCH transmitted before one HARQ RTT was
OK (step - 83 S912: YES), the process goes to step S914. In step S914, the
base statiVicappabatist HeferhmeslwhstHer e ULCSElfedulingSCrdnt $6Y
initial tramsatissioh drt theheorvespondirsg selfraimes 54s taonbe ¢ransaitted.
When therdk Seheduling Grant forsinitiab transmission krthecorresponding

sub- framg is {9 be ﬁaé‘snl'ge%%}e&%%l‘}n JES) the nrocess 99%5 o, §tep
89156 When the U edullnqf Grant for initial transmlssmg in the

corresponding 10 sub?flame 'is not to be fransmitted (step SO14NOY the “©°”
process YoeR Steg $928T frFStbpSTLs: e pase Jétattfb?f“zi’ﬁﬁaﬁﬁﬁfég the
determinkslthak thec e Schietulifg Griant for initial transmission and the
PHICH (ACK) are to be=x% frahsmittegh A9déscried akove, the PHICH

(ACK) is; psed 10 temperarily, stopsrefiansnussian ok the.Uh1 SEHnuhen the

UL schedulipg Grant 'So%‘)to%eé‘é%tfge%’ e yset.equipment terminal (VE), o
(missed de ee:tlon) In steé) 18 the base station a %aratus determlnels 20

that the |s t0’be" transmltted f)nn the other & WhEY the
PHICH (Jﬂtt:lé)tl%pnéﬁth%elﬁaﬁgmﬁﬁébe?hé?tqg WhéF the C‘RhSe réSiic o the
UL-SCHatparsmittedlttrafoe®0iie HARQPIET wiadse noh@kd(stef S912hNG)B
the procres goesia stepe2% SB20s The "PHICHLAGI) issiaito beo6: NO),

trapsmittetk meaps dhattheuses egyg%gn@@tltgrminal (UE) did not transmit
the UL-SCH before one H RQhPTT Ins %§929h base stgttlgn apparatus

ase S
determines whether the U efu&m@ rant for
apparatus determines that the UL Scheduling Grant

for retransmission and the PHICH (ACK) are to be

transmitted. The PHICH (ACK) is used to temporarily
20 stop retransmission of the UL-SCH, when the UL

Scheduling Grant is not detected by the user

equipment terminal (UE) (missed detection). In step

S910, the base station apparatus determines that

PHICH (ACK) is to be transmitted. This PHICH (ACK)
25 temporarily stops retransmission of the UL-SCH.

When the UL-SCH is not to be retransmitted
in the corresponding sub-frame (step S902: NO), the
base station apparatus determines whether the PHICH
(ACK) is to be transmitted in step S912. The “PHICH

30 (ACK) 1s to be transmitted” means that the user
equipment terminal (UE) transmitted the UL-SCH at

the immediately preceding HARQ transmission timing

(i.e., at the transmission timing before one HARQ
RTT) and the UL-SCH was successfully decoded (i.e.,
35 the CRC result was OK). When the PHICH (ACK) 1is to

be transmitted, that is, when the CRC result of the
UL-SCH transmitted before one HARQ RTT was OK (step



30 initial transmission in the corresponding sub-frame is to be transmitted.
When the base station apparatus determines that the UL Scheduling Grant
for initial transmission in the corresponding sub- frame is to be transmitted
(step S920: YES), the 35 process goes to s%ép 'S922. In step S922, the base
station apparatus determines that the UL Scheduling Grant for initial
transmission in the corresponding - R4 sub-frame is to be transmitted. On
the othe? haAd, Wheh thellsaserstatesis apparatlis detetmines that the UL
Scheduling Grant for ihitiad trapsfission imtheogerrespending subsfraraeus
not to beytrapsmittedsS (stepre920: INO); the basa station apparatusor
?eterm_'trthgitg% E[‘?\cﬂ?%'%ﬁtl%'}dlm‘? Eh_s&h@d&‘!&ggeg ?I%@%#ﬁ)kb? i\acr:ne
ransmitted. 3. ata.transmissjon procedu : in
(OLMACT dia 15 aneinition Brcediieis dasorbbd s Atoreite: (3 i,
2. Fig. 2'$howsa ptécedure Sty -rom® & schedtifiid provess oty sub-
calculatihg=eheddling coefficiemstotde UL (FERzefettibh prbéess ohe
determining tke transpert farmatansSRES 10 behkEmaltocated. 3.dhSettingrof
UL MAGemaximuin,: multiplexing iwamberiNYLMAX In step $202.apUhMAS

maymum, mylgplexing nygber, NULMAX is, sglin the base Station 20 ¥
apparatus 200. The UL MAC maximum mu%uP exing number NULMAX is the
maximum r%uﬁﬁ)?ecﬁﬁﬁ ndiftber iy ohe Sub-fratie of the Uplink Shared

Channel (UL-SCH) (in€ludlirPboththe UIRSCH St ififialttansmhiei and
the UL-SEH<omiateanshhissioh) to Whichadhyeramic26 sScheduling is applieds 1
and is designatet\da dhe sexiertad ingut iderface (I/Bxd hec' UbeMAC
maxjmum, multiplexing numbetis designated yia the external ipput interfaces
meanStQ%%%K%%LQQ%%éggyilgnstop retransmission of the UL-
SCH, when the UL Scheduling Grant is not detected by
the user equipment terminal (UE) (missed detection).
In step 5918, the base station apparatus determines
20 that the PHICH (ACK) 1s to be transmitted.

On the other hand, when the PHICH (ACK) 1is
not to be transmitted, that is, when the CRC result
of the UL-SCH transmitted before one HARQ RTT was
not OK (step S912: NO), the process goes to step

25 S920. The “PHICH (ACK) 1s not to be transmitted”
means that the user equipment terminal (UE) did not
transmit the UL-SCH before one HARQ RTT.

In step 5920, the base station apparatus
determines whether the UL Scheduling Grant for

30 initial transmission in the corresponding sub-frame
is to be transmitted. When the base station
apparatus determines that the UL Scheduling Grant
for initial transmission in the corresponding sub-
frame is to be transmitted (step S920: YES), the

35 process goes to step S922. In step S922, the base
station apparatus determines that the UL Scheduling

Grant for initial transmission in the corresponding



multiplexing number is specified by an upper node or 30 another node in the
core network or is set as an internal parameter, for example. 3.2. Calculation
for Scheduling coefficients Next, in step S204, Calculation for 35 Scheduling
coefficients is performed in the base staﬁoﬁ%p_paratus 200. The user
equipment terminals (UES) to which radio resources are to be allocated - 85
according to dynamic scheduling in the corresponding sub-frame are
selecteds Thehr Upfink Traspott fermiartid-Resoufee selectivriigr hand,
performethcas tdeschibed below, with ragpect tostheduser equipmenthst the
terminalg (UES) da whichy raglia iesausees are ta:be rallocated;aceording tone
dynamic.scheduling in the coprespanding subsframe. The “user.eqyipment
terngmal§ élﬁJ.leES) %g Mnch 66}le r%séOng%sé agecgchg nallocagq:dagccordlng to
dynamic sc e%u_mg' inc ude’l& oth a user equi menﬁgrminafl(%li) having
retransniSSiBAYHLS To bBAanshfittéd fir the* torrespoRding Stbfrare%nd a
user equipmient aseminal (WE) havingadata id-bednitially transmitted which
are selected based ors Caloulation 35 tar Scheduling Ceeffigients: Jhee

number of user equipmept terminals 1 (WkS)ta-which ragio resouices are to

bel%”oc%’u‘?gnéﬁﬁ%fgk%ﬁﬁ%@é%é&h?g“m inthe corresponding. o
sub-frame Is defined as NUL_SCH 20 3.4. U§)I|nk Trans%ort format and

Resource’ selettiofi (ULEIlIﬂ:{_s%IeSc]?lghq)sN%x TS ey 8,%61%(%%%68??

format ahdRESGLEe 28IeehiBA TS peormied it tie" bage StatisH apparatus
200. The basé stationt25 apparatus’ 200 réserves radiorepowrces {RBS) for
the Physicat RandonyAccess-Chaspel{PRACH), teserespprohibited radio
resaurces (RRBS)-epguard RBs,
3.1. Setting of UL MAC maximum
multiplexing number Nypuax
In step 5202, an UL MAC maximum

multiplexing number Nypwax 1S set in the base station

20 apparatus 200. The UL MAC maximum multiplexing
number Nypwax 1S the maximum multiplexing number in
one sub-frame of the Uplink Shared Channel (UL-SCH)
(including both the UL-SCH for initial transmission
and the UL-SCH for retransmission) to which dynamic

25 scheduling is applied and is designated via the
external input interface (I/F). The “UL MAC maximum
multiplexing number is designated via the external
input interface” means that the UL MAC maximum
multiplexing number is specified by an upper node or

30 another node in the core network or is set as an
internal parameter, for example.

3.2. Calculation for Scheduling

coefficients

Next, in step S204, Calculation for
35 Scheduling coefficients is performed in the base
station apparatus 200. The user equipment terminals

(UEs) to which radio resources are to be allocated



reserves radio resources (RBs) for the UL-SCH to which persistent
scheduling is applied, and then 30 determines a transmission format for the
UL-SCH to which dynamic scheduling is applied and allocates radio
resources for the UL-SCH to which dynaFniéSSc_heduIing is applied (including
for both initial transmission and retransmission). It should be 35 noted that
Uplink Transport format and Resource selection includes uplink transmission
power ceftEeIr U TCalEdlation F6Y.Sciedifify coefficients i o6~ Nexgsponding
Calculatiorofof Sohedaling ssoefficients pefformedin step 5204 issdesaribed
with refereneg: to Eiga 78 4ola RyOCESS Howid higi 4 Boshaws aduocess of

selecting candidatgs for,the use( equipment terminals, (UES)Lto whigh radie
resqurces areto e allogated according, to dynamic scheduling, by
calculating the 's¢ eduling coeﬁlmen]ts. he base station apparatus ZtOCb f&
perform§?f%§ﬁﬂl5ﬁfﬁ1gaﬁﬁ§b%§é8§ with réEpaerts aiic ife'dderequipment
terminalS UES) e AAIITRE aetivel state (in ah RRCRadiPResdgree Control)
connected rstate) 1As shbwn indrighZBhin:siep 5702 sbh equatiens otn =k,
Nscheduling.= 9; MiRefransmissign <0 @@ pravded nuberein dengiesaie
indey ofae yser ,equiprogaLigHminale 100 A0d 1 ey M IS an integer
greater than 0). Next, in stepd ?:OZ,tRerk])ewaI of HARQtZ%(H%erlAutomatlc
Repeat rreeéuresrf)sﬁﬁﬁﬁllé’t%tusaisa peﬁorne]e&.rl%r}ﬁ%ls eS, Wij_t respeect to the
user eqUfpfAERIeRAIAY (JEY a protess it whichsthe CRELPESUCof the
UL-SCHrtis:OK s telé&Sed. rurthey, aprecess inavhich theinaximum 25
number of retranismissionrines has beendeaehediss atsodieleaseshand then

user datadn the PERGEssHecoefficients.
The number of user equipment terminals
(UEs) to which radio resources are to be allocated
according to dynamic scheduling in the corresponding
sub-frame is defined as Nyp-scau-.
20 3.4. Uplink Transport format and Resource
selection (UL TFR selection)
Next, in step S208, Uplink Transport

format and Resource selection is performed in the
base station apparatus 200. The base station

25 apparatus 200 reserves radio resources (RBs) for the
Physical Random Access Channel (PRACH), reserves
prohibited radio resources (RBs) or guard RBs,
reserves radio resources (RBs) for the UL-SCH to
which persistent scheduling is applied, and then

30 determines a transmission format for the UL-SCH to
which dynamic scheduling is applied and allocates
radio resources for the UL-SCH to which dynamic
scheduling is applied (including for both initial
transmission and retransmission). It should be

35 noted that Uplink Transport format and Resource
selection includes uplink transmission power control.

4. Calculation for Scheduling coefficients




discarded. As used herein, the maximum number of retransmission times is
independently determined for each user equipment terminal (UP). 30
Further, a process in which no transmission of the UL-SCH is detected upon
power detection of the Uplink Shared Charifel s also released. Next,
persistent scheduling is performed. 35 Persistent scheduling is a scheduling
scheme for periodically allocating data transmission opportunities in
accordance with a datétype dra2 P feares 6PtheSapsitatidndo
transmitiree€ive data.t Further, dhedata typetrmaay $i3cdldde dateotVaiceDver
IF, Streaming dataor dhe dke.olhe YoicerQver IP or the Streaming
corresponds to the appligatign. .5 Regarding resource allocation according to
per%istent scheduling] lupli% igktl%%ga%e wpg(r:% dsat% are gene alted, le., in
the case of transition from a silence perlodpto a talk spurt, persis ent”
resourcé<arE diftcated af the fimigAwh &R the 16 Scheditfing ReguéLtand t°
the BuffenStatus Réportrarectransmitiaee |1t thecease dbransition front theng
talk spurt 4o the: sitencesperéotl; persisteny resourcestaregeleased avheinanng
Empty Bufter Statusn B@DONT'_% trapsmitted fremstheiser eguipmentyls
terminal (UF) 10.the base station apparatus. The. Empty Buffer Status Renary
refers to_a signal |nd|cat|n9nthat the amount of data in the buffer Is equal to
zero (O).t?Fﬁe lﬁ%?sﬁst%ﬁfl F so%rrlgestree‘ énrlt%araaio(Pe%%hrcle%, asneclziﬁgalfyc bive
frequencéy-resdulces, 220 Fhich(&rtdifbcatetP aecstdiririorersisteitrected
schedulingaThe base station apparatus 200 determines whether persistent

resources are to be aligcated e the usegequipment teraipab(WE), in the 25
cofrespenging syhframe \When pagsistent reseuUigesy, . ... ..o = 0

are provided; where n denotes an index of the user

equipment terminals 100, and n = 1,...,N (N is an
integer greater than 0).
Next, in step S702, Renewal of HARQ

20 (Hybrid Automatic Repeat reQuest) Entity Status is
performed. In this step, with respect to the user
equipment terminal (UE), a process in which the CRC
result of the UL-SCH is OK 1is released.

Further, a process in which the maximum

25 number of retransmission times has been reached is
also released and the user data in the process are
discarded. As used herein, the maximum number of
retransmission times is independently determined for
each user equipment terminal (UE).

30 Further, a process in which no
transmission of the UL-SCH is detected upon power
detection of the Uplink Shared Channel is also
released.

Next, persistent scheduling is performed.

35 Persistent scheduling is a scheduling scheme for
periodically allocating data transmission

opportunities in accordance with a data type or



are to be allocated, the base station apparatus 200 also determines whether
data are to be initially transmitted or to be retransmitted in step S703. When
it is determined in step S703 that 30 persistent resources are to be allocated
and data are to be retransmitted, NRetra_né,Berist is incremented by one
(NRetrans,persist++) in step S704, and then the user equipment terminal
(UE) is excluded from a target of the scheduling process for initial 35
transmissfor: WREnN tHe ts6r edquiprhent fetminal (OB nisTekelutresiom ata -
target offthe tSthedulimg process tfop énitialtransmissiond theaschieddtinge 88
coefficiemtsarernot calcwatedny step 5732, and as i asesultihe sehedulinge r
process fer ipjtial fransmission,is not pedapmed: Wheniitis determined jn,
step 5703 that 5 per%%egtrgsgurcggs%rg rtgebea I °§9£ec011 é‘ﬁd g(t:a are to bgo
initially transmitted, the p?erssferﬂ resources are reserved in s?ep 57057
Then, theFrocEsS Goes t0'StEP'5728 in™ which" Léw/High Bt chggr ishere
performéed.tia thisscasen st with redgal-to the usee egaipmerit teiminal (UB)
for whiclt thewpersisteatresopeceiscaretreservedlin stem 5705, Bufes Status

Check in-gtep 5630 and SehedidingLoefficient Calgrlationinasiep B4 32 are
performed. When lransauigsion resqurces arg Lo allocated accarding 1o .o

dynamic scheduhg%ln the corres%ondlgégl_s_u -frame, the user e%wpr&(lant

terminaltﬁjllg)sﬁénsr%ﬂs the MAC _ 3§} Cﬁf%ﬁ%é %)Cr)]r_ihé‘:rtrgnsm%sion
resourcéstalfocaed hcéorditftos HyRanfic BeiedifingP Evén Hidh-the
transmisstorr 20 cesources are alocated aesording teedyndmict schedulings
persistenkiesources aredeseanvete tin otbher waeds, even avherpthen

trapsmissionkesourcess are allecated according 1o, dynamic-sehedulingy o
penﬂgeg%§§9u§§§ég§'g¥£%@gsﬁgport refers to a signal
indicating that the amount of data in the buffer is
equal to zero (0). The persistent resources refer
to radio resources, specifically frequency resources,
20 which are allocated according to persistent
scheduling.

The base station apparatus 200 determines
whether persistent resources are to be allocated to
the user equipment terminal (UE) in the

25 corresponding sub-frame. When persistent resources
are to be allocated, the base station apparatus 200
also determines whether data are to be initially
transmitted or to be retransmitted in step S703.

When it is determined in step S703 that

30 persistent resources are to be allocated and data
are to be retransmitted, Ngetrans,persist 1S 1ncremented
by one (Ngetrans,persisttt) 1in step S704, and then the
user equipment terminal (UE) is excluded from a
target of the scheduling process for initial

35 transmission. When the user equipment terminal (UE)
is excluded from a target of the scheduling process

for initial transmission, the scheduling



25 Since whether persistent resources are to be allocated in the
corresponding sub-frame is determined in step 5703 before HARQ
Retransmission Check in step 5706, initial transmission according to
persistent scheduling has precedence over30 retransmission according to
dynamic scheduling. When retransmission according to dynamic scheduling
is not performed due to initial transmission according to persistent
schedulipg s thel ACKNS Strafismitidd & aEkncwiedge inforRaticn forthe3s as
shared chammeh fo-whidhedyaramidistheduling ise applied-farithisial
retransmissioBm 1 ENSHitting thet AGK-allows transmission of the shared
C{‘a“”eo'l t‘\’/\/'hRg Wh"?ﬂtﬂéétﬂam’& §®%§’é‘é‘@9ﬁ§%8"%%t0s*%% bﬁ%’ﬁe%at
stopped. When persjstent resources are no e_allocated, the process
ot 10 PR e iS50 OB s 1 S0 5706 Rext i S £0e
HARQ ReétfanistiSSion Ehetk Hpéﬁ&fﬁé&ﬁf%%etéﬁﬁin@ﬁ%ﬁ&ﬁ@ilﬁme
user equipment frminaly U rasvdatato beberapdmitted in the
corresponding sub-frarhenThe H toata ¢ be getransmittedd pefeT 28 in

retransmigsion dataMhigh satistytbefollawing.fedr-ganditions; -the diming of

reygnsmytting %%tga Qrespands o the retansmission ping ageording 1o, .
Synchronous HARQ, and the NACK or the UL 15 Schedulin Gr%ntifor

transmisSion 8f the UPSCH T Thé c%?ﬁe%%%ﬁ %gasrueb-frrgr%ee i€ transhiftéd fo
the usef éfdipmiett t&rminaf{ws); CR5& previods ERC fesuld st the UL-SCH
are not OKh 20u the maximtim number ©f tetrdrsmissionn tisesrhds /36t laen
reachedpand e r'ne dransmission of theni sSCH" is pot: tfletected &ipon power
deygﬂoﬁf&g@%ggmn%é%@%%Qng to dynamic scheduling in the
corresponding sub-frame, the user equipment terminal
(UE) transmits the MAC PDU (UL-SCH) based on the
transmission resources allocated according to
dynamic scheduling. Even when the transmission

20 resources are allocated according to dynamic
scheduling, persistent resources are reserved. In
other words, even when the transmission resources
are allocated according to dynamic scheduling,
persistent resources are not released.

25 Since whether persistent resources are to
be allocated in the corresponding sub-frame is
determined in step S703 before HARQ Retransmission
Check in step S706, initial transmission according
to persistent scheduling has precedence over

30 retransmission according to dynamic scheduling.
When retransmission according to dynamic scheduling
is not performed due to initial transmission
according to persistent scheduling, the ACK is
transmitted as acknowledge information for the

35 shared channel to which dynamic scheduling is
applied for this retransmission. Transmitting the

ACK allows transmission of the shared channel to



Channel. 25 When the user equipment terminal (UP) has data to be
retransmitted, the process of the HARQ Retransmission Check returns
"Retransmission”. Otherwise, the process of the HARQ Retransmission
Check returns "No retransmission”. When thé result 30 of the HARQ
Retransmission Check is determined as "No retransmission”, the process
goes to step 5710 in which Measurement Gap Check is performed. With
regard t& e Ds€vegaipment iafinal which RaRP raASmittedPthecRer1utely
(HARQ Ptagess) when 35 the maximum number of retransmission times
has not been reachedyitds assumedibatthediser eguipraent terminal ((LE)

has "datélt?é’@a“@é@”sﬁ}{@e?;ﬂ@é@%s 90, bexttransmission. iming.according
Sg}/nc onous HAR(% %e}:fécally, en the results in step S902 and step
a

S904 are d%(fermlneé as nd'when the PHICH (ACK) is transmitted in
step S910 in spite of 3 fi&-fact that A€ pre\ibus réStEGrpBtssion
correspéitding data Q9I-SQHEIS not UK litistasstinied  ¢Hatthetisey the
equipmentderminal (ienhas tdata ta 1be( retrarnsmitted'tin the next

transmission-timing @csarding to, Synchronoys HARS. tnthis case, therlo

PHICH (ACK), d%%s B%t peapthat the GRE r?é?'éis OK. . aytmeans hat, ,

retransmsst|on LSC |s teilmporaflysto e . When th resultofthe
HARQ eransmlssmnséﬁ st E{etermlne as etré)ﬁlsrm%%fan‘ tons:

NRetransmission 15 75 ihtferéftedDydne i sepS7de1ng data
(NRetrapsmissiorerds and then thetusersguipment terminad (BEy §srding
excluded fropy adatget of theigeheduling praesessifor initiat transmission.
When th@c‘}‘p‘é‘cﬁ@c&’:‘%{“@@‘aﬁ@”ﬁ@@' UBisexcwded frama target ofthe 20
schedullplg JProgess for ini §alntransrgls§|}garllméhe scleedull Fgl%(%efg(:lggtst%re
not calculated in step 2, @nd as a result, the schedu process for

user equipment terminal

- the previous CRC results of the UL-SCH

are not OK;

20 - the maximum number of retransmission
times has not been reached; and

- “no transmission of the UL-SCH” is not
detected upon power detection of the Uplink Shared
Channel.

25 When the user equipment terminal (UE) has
data to be retransmitted, the process of the HARQ
Retransmission Check returns “Retransmission”
Otherwise, the process of the HARQ Retransmission
Check returns “WNo retransmission”. When the result

30 of the HARQ Retransmission Check is determined as
“No retransmission”, the process goes to step S710
in which Measurement Gap Check is performed.

With regard to the user equipment terminal
which has transmitted the ACK (HARQ Process), when

35 the maximum number of retransmission times has not
been reached, it is assumed that the user equipment

terminal (UE) has “data to be retransmitted” in the



initial transmission is not performed. Next, in step S710, Measurement Gap
Check 25 is performed. In this step, the base station apparatus 200 does
not allocate the Uplink Shared Channel (PBS for the Uplink Shared Channel)
to the user equipment terminal (UE), when “thetime interval during which the
user equipment terminal (UE) 30 measures a cell with a different frequency
overlaps a time frame in which the Physical Downlink Control Channel for
the Uplifie ShafethChamnAELS transmifted JA Gowhiink, & tinte frafeinamsich
the sharédrshannébisaéceived, Lo, a tinenframe inaghich s35 ackricwled§é 2
informationsfos the Upliok Shased Lhannel dsitrapsmittech I henldh Saheduling

Grant f%mecypli%%baf%d Chanoelis trapsmijtted via the: o9JmF’ é%ﬂépﬁqi

Dovgnllnl%ion ro nnel he acknowledg nt |nf ati {

Shared anne |s c Féd a %IEIEFQE?\ sma?llg-%ebn% A Tndicator Channel)
or an ACRRNAER 8 T fiis Case, th eﬁfy ith fh% gitferéit fréquericymay i’
a cell of the EvbivedWTRASEN DTRAN systennof a Cell lof amdthetrsystem
such askzSMe tWE&DMAL TED-CDMAL € DMA+2000, os W iIMAX nSpecifically,

it is detesminadiwhgthes the k0, sub-framer irwhichithe 2hysical Rownlink
Caryrol %{‘ekﬁcﬁ”%@?d L8 included in,the %eeasé‘zﬁ%m?QE%Q whethgr

the sub-frame in which.the UL-SCH is transmitted_| IS |chuded in the
eans ans SSlOI’l O

Measurebmenfn gap, or W%etherttﬁe stbframein W an [AICIEE\EAC}IE 15
(PHICH)-foPRIve MLLSEHstPaRhitted is mcluded in the Measurement gap,
with respect to initial tfaasmidsforrand second tlansiissioR frons thienaserion
equipmeridenminal k) Whenr & i3 determnined that sthessub-frame.in which .
the ?hysilgallfagwemggatrggﬁ%Q@amegl@etﬁa@m@edN% Jncluded in the ,
Measurement gap, that the sub-rame inwhich the Uk, (ug) i
excluded from a target of the scheduling process for
initial transmission. When the user equipment
terminal (UE) is excluded from a target of the

20 scheduling process for initial transmission, the
scheduling coefficients are not calculated in step
S732, and as a result, the scheduling process for
initial transmission is not performed.

Next, in step S710, Measurement Gap Check

25 is performed. 1In this step, the base station
apparatus 200 does not allocate the Uplink Shared
Channel (RBs for the Uplink Shared Channel) to the
user equipment terminal (UE), when the time interval
during which the user equipment terminal (UE)

30 measures a cell with a different frequency overlaps
a time frame in which the Physical Downlink Control
Channel for the Uplink Shared Channel is transmitted
in downlink, a time frame in which the shared
channel is received, or a time frame in which

35 acknowledge information for the Uplink Shared
Channel is transmitted. The UL Scheduling Grant for
the Uplink Shared Channel is transmitted via the



SCH is transmitted is included in the Measurement gap, or that the
sub-frame in which the ACK/NACK (PHICH) for the UL-SCH is transmitted is
included in 25 the Measurement gap, the process of the Measurement Gap
Check returns NG (failed). Otherwise, the cess of the Measurement Gap
Check returns OK. The Measurement gap refers to a time interval during
which the user equipment terminal (UE) measures a 30 cell with a different
frequen&fo? € puRsugelof differertfréquerisyifandover er
different=gyisterm 1 handower £ Dunifig the timeninferval; icenimpunicaticis: cadnot
be performedrand therefere,dhe sisen eguipmenttesminal (WE) €annot

receive the;Rhysical 35 Downlink Control Ghangel- For the same reason, the
user equipment terminal (UE) cannot transmit the . Uplink Shared .Channel
andgcannot receive th%nq?ghgﬁciiﬁ CKt IC l ﬁgﬁlth%%rees% ?o?ﬁee nt

Measurérh8ft&apY Cheék Redétermined’ds NES thie usEF eqlipilert18E)
terminalis exdluded from atarget of theodchathuling 5 proeess: Wheh the uséer!,
equipment berminabHeEDsAexcloded froo a targew ofithe. scheduling process

for initial transmission,dhe seheduling cqefficients axe Aot ealcylated i stepe

578¢, and,gs aresult, the seheduling pracess for injial fansmissiop,is ;10
not perf%r}rlned. hen tk%e result,(%ftthg Measureyeigt ap Ct eck is
determinet 48 NG, the procéss goes'to Step” 5711 i whith lglf Duplex
Check i$'géf8ri&dNh tH'r%Féxa‘h%ﬁEPﬂﬁ]é Messaremdritasap EhetRk 1 E5 iSRGt
perform&d fordhe ihird transmissien ot Faten cAltlhieuy ht thetMe aeremerdnGayy

Check isyperformed fort therinitiad transmissionr and second transSAussion ax
this example; dtanay be performedstas the initial  tansmissions secefdaed in
transmission, and third 20 transmission. In ofher words, the Measyrement
Gap transmission and second transmission from the user
equipment terminal (UE). When it is determined that
the sub-frame in which the Physical Downlink Control
20 Channel is transmitted is included in the
Measurement gap, that the sub-frame in which the UL-
SCH is transmitted is included in the Measurement
gap, or that the sub-frame in which the ACK/NACK
(PHICH) for the UL-SCH is transmitted is included in
25 the Measurement gap, the process of the Measurement
Gap Check returns NG (failed). Otherwise, the
process of the Measurement Gap Check returns OK.
The Measurement gap refers to a time interval during
which the user equipment terminal (UE) measures a
30 cell with a different frequency for the purpose of
different-frequency handover or different-system
handover. During the time interval, communications
cannot be performed and therefore, the user
equipment terminal (UE) cannot receive the Physical
35 Downlink Control Channel. For the same reason, the
user equipment terminal (UE) cannot transmit the

Uplink Shared Channel and cannot receive the



Check may be performed for any number of transmission times. In step
5711, Half Duplex Check is performed. The Half Duplex refers to a 25
communication scheme in which uplink transmission and downlink
transmission are not performed simultan_eo%sl)?. In other words, in the Half
Duplex mode, uplink transmission and downlink transmission are performed
by the user equipment terminal (UE) at 30 different timings. In Half Duplex
Check, WhEA ¥R liseP efiipment terminal (UE) performs Half Duplex
communications, the fatlewingsix deterhinations arémrasier S&nwhether the

corresp@hing sub-frame,rhen e sybframe i which-theddplpik-Sharedr )

Channel.is transmitted, ueriapsdhe spbsframe in 5 938 whigh,the.Rowalink o
Corgmon %hannel (a @p{gghrgﬁuza&lganhanrileIm%S H)éa Prilrrpg{y I?g% dcasst
ChanneP(TD-B?ﬁ—f),' a Dynamic Broadcast Channel (D- eclﬂ) or an s

Channefj S traA§Mitted s Whéthe? e eorréSsorting SUbFremer Pes e TOT
sub-franie infwhichttheryplinksSiearedt Chanagkid wransmited fovierlapstthe
sub-frame i nvhiclke atknowledge imfosmmations farzthe ddplinksShareds Channel
transmittecframrtbe user gapiprentderminal [L0 (UE) istransmitiedon is
whether the cggrgjgggggigg sub-frame, i.e., the sub-frame in which the Uplink
Shared Channel is transmitted, overlaps the suh-frame in which control
information (UL _Sche%]llenrb ékrlaentroer ESgchted%Ii%ge ?nsfltl)rrrre]gﬁgﬁ) f%?%plink
or downfifie Persisteif sehBdaIfFTG RIrdHsmitted; PwRee? the Sab-franié #P
which cértidl informfation (WL1Scheduling Grant)for she &pfinkmShared
Channel transmitted inthe coyespemrding subhe Measurement Gap Check

15 is not performed for the third transmission or later.
Although the Measurement Gap Check is performed for
the initial transmission and second transmission in
this example, it may be performed for the initial
transmission, second transmission, and third

20 transmission. In other words, the Measurement Gap
Check may be performed for any number of
transmission times.

In step S711, Half Duplex Check 1is
performed. The Half Duplex refers to a

25 communication scheme in which uplink transmission
and downlink transmission are not performed
simultaneously. In other words, in the Half Duplex
mode, uplink transmission and downlink transmission
are performed by the user equipment terminal (UE) at

30 different timings.

In Half Duplex Check, when the user
equipment terminal (UE) performs Half Duplex
communications, the following six determinations are
made:

35 - whether the corresponding sub-frame,
i.e., the sub-frame in which the Uplink Shared

Channel is transmitted, overlaps the sub-frame in



20 frame is transmitted overlaps the sub-frame in which the user equipment
terminal (UE) transmits the Uplink Shared Channel; - whether the sub-frame
in which control information (UL Scheduling Grant) for the Uplink 25 Shared
Channel transmitted in the corresponding s B- frame is transmitted overlaps
the sub-frame in which the user equipment terminal (UE) transmits CQI
(downlink radio quality information), a Sounding Reference Signal, a
SchedulifigtREqHESt, BPERACH SPRARdSMAGERSs ChanfP Pieahfisié e
uplink; atidanwhétheés ¢ sulb-frameninrwhighccoihtos tinformatien (WB-BCH) ,
SchedulingGrant) forghe ddplink+ Sbarech€hanneldransmigteddn thesvs

correspoengding sub- frame.is transmitted overlaps the sub-frame in which 35
the user equipment terminal EE transmits_acknowled emenkt)ingormation

(ACK/NACK) for the Dov\fv}ﬁﬁé a?e(? C%%ﬁﬁ%ﬁ%oﬁlpﬁ 7 84°if at feast one

of these reSults istfue® Hmndrg fife SiX dEtermhinafind Rhé PFocEsd §ithe Half
Duplex Cheek mayiretudraaNG(fdileel)l Othepwised shelprocess dfttheeHaln

Duplex @heckmayketwh<Qe5 Fuftheraregarding the uplinkoand dosmdink d
channels rgigvant to thesdeterminations, alh ef the. corgspending chapnelsa 1
may, be Q%ﬁid%edtgglggyiggg@,of the corresponding channels may be
considered. When the re%ueltt f the Half DUP]ICeé(SCheck is 10 detegmined as

NG (step 5711: NG), t_he‘“’user?leeqruipt%gntc(fermlngf)(rfjjl':l)ni%I eXeRidet s a

target ofith® - scHetdulifgProEess O tHe other Rafd Ywhén the resar of the
Half Duplex Chetkis deternimed as OK o(step. 6PEL1OK),the pfocess gaoes
to step 572N owhich1DRXfCheck iscperfarmesk: iksadascrihed ahoveo upon
performing, dawnlink reception. thequser equipmpentterminal {JE) ;ipithe Half
Duplex mode cannot pedormuplink ;. ¢ ansmitted;

- whether the sub-frame in which control
information (UL Scheduling Grant) for the Uplink
Shared Channel transmitted in the corresponding sub-

20 frame is transmitted overlaps the sub-frame in which
the user equipment terminal (UE) transmits the
Uplink Shared Channel;

- whether the sub-frame in which control

information (UL Scheduling Grant) for the Uplink

25 Shared Channel transmitted in the corresponding sub-
frame is transmitted overlaps the sub-frame in which
the user equipment terminal (UE) transmits CQI
(downlink radio quality information), a Sounding
Reference Signal, a Scheduling Request, or a RACH

30 (Random Access Channel) Preamble in uplink; and

- whether the sub-frame in which control
information (UL Scheduling Grant) for the Uplink
Shared Channel transmitted in the corresponding sub-
frame is transmitted overlaps the sub-frame in which

35 the user equipment terminal (UE) transmits
acknowledgement information (ACK/NACK) for the

Downlink Shared Channel in uplink.



transmission. Therefore, according to the process 20 described above,
namely by determining whether downlink transmission is to be performed in
the corresponding sub-frame and not allocating the Uplink Shared Channel
(REs for the Uplink Shared Channel) at fhegﬁm_ing of downlink reception, it
may 25 become possible to avoid the problem in that the user equipment

terminal (UE) in the Half Duplex mode cannot transmit an uplink

transmission signal ugdn Perforrmirig 86F Ntk FERPioRSEURIREr, 1 tHe &R
determinrations 30hdescribedeatzove] each determihation mayslse madenlsy
considering a switching periadreguireddeswitchcbetiveendownlinkc herwise,
receat_'o'ﬁlr?é‘dp% @é(stgfwmt?ﬁ'%?H %ﬁ@eﬂﬁﬂgﬁ%@{t@%@t tex t'r’]‘Pé éldllf—)i-( Mere
specific r example, when ransmjssion iming of. in

Sheved ERGHSH e bl i enE il 08 o e tiaksmsisrs
timing of tbAtdlinfdrhdtivh @ASERedRing Granty for thé - 88 Uplink

Shared Chanaegkinthe basestativhlapparatus: overlaps! e switehingtiving,
the resuli@fi¢he HalfBuplexrChecknay pecteterminedrasyNGe Inthisidered.

exampleyiialf RuplexLheack is 5 pesformed withy lespechta-theiuser
eqiipment ferminal (WE)to,commupicats, in thegdalf Duplex,mode, Howguer,

the Half Dulflex C ef(IS(JEEr)r)]ay be gerf?rme V\gth respect to not OQlyt e user

. fermina 1s exclude m rget o e
equmen? erminal ( td Comniunicate in the Haalftﬁuﬁlex mode buat also

the 10 uSEFEqUIpMENt REMMREF(UE) Yo ddMimtihfitate ftPie Fill Bupiée
mode. Fuethet, the HalhBupkekiChaakl axay-be perfosmed writhniespactto &K
the user (equipneent terminals (H=s)do cosynunicate indthet=dl Dupkexin
made. Altgrnativiely the Ealf Duplgx Gheck b may be performed with

respect to the user eqklisprgee:gt termigala(]gJOE\)ecommunicatigg in the gull

D
Duplex mode _and having pa,tﬁolssebetween theutﬁc,%rrle ﬁlprﬁéfrrﬁln

downlink recéption, the user equipment terminal (UE)
in the Half Duplex mode cannot perform uplink
transmission. Therefore, according to the process

20 described above, namely by determining whether
downlink transmission is to be performed in the
corresponding sub-frame and not allocating the
Uplink Shared Channel (RBs for the Uplink Shared
Channel) at the timing of downlink reception, it may

25 Dbecome possible to avoid the problem in that the
user equipment terminal (UE) in the Half Duplex mode
cannot transmit an uplink transmission signal upon
performing downlink reception.

Further, in the six determinations

30 described above, each determination may be made by
considering a switching period required to switch
between downlink reception and uplink transmission
in the user equipment terminal (UE). More
specifically, for example, when the transmission

35 timing of the Uplink Shared Channel in the user
equipment terminal (UE) or the transmission timing

of control information (UL Scheduling Grant) for the



terminal (UE) and the base station apparatus 200 above a threshold. On the
other hand, the Half 20 Duplex Check may not be performed with respect to
the user equipment terminal (UE) communicating in the Full Duplex mode
and having path loss between the user éqL% ment terminal (UE) and the
base station apparatus 200 below the threshold. In this 25 case, uplink
transmission and downlink reception are not performed at the same time;
therefor&pit Afdly Beesme passible to avoithe pksbleémsihakatupfinlaratus
transmissicirignal inithe uiset eguipmentterminat (UE)acts. asah the
interferenge signal 1@ a dovdlink:30,reception signal-and:as maesult, quality

of the downlink recepfion;signal s degraded; asdescribed below, Further,
the glalf Du ex %Qgc% may b% S%er(f:c%lr:n#ed \thlg respect tg tfle ngrtequipment
terminalp( (io commuinicate in the u.IODup exllﬁnodfe 38na'cellor a
frequen&yBand Whict mhy e FERMY ihfiaéRced by e Probleir tivgt mode -
"uplink fransmissior-Signdkihfthewsee eqtiiphénttesmipal P96 fRIEEacty bish
an interfeeengecsignal tocecdownknk reception signakaadasta resultz guality)
of the dewndiBkreceptionssignalis degradedsuPndheretier handatheHalfe

Dypjex Gheck mayingthe 5 perigrmed W('[E)FEBGSPSCE%'&HS&E% gguigment,

terminaIE(lLJJ togopgur&iggt@e in tQGrFtLﬂ' rypl%em%d n]%lucelll ora, .
frequency and Which may hot be ﬁeavi?y influéficed by the %roebﬁem if that
"uplink BaHshfssRSTSIgRAFIA the UseF %aBI?J‘ﬁ’ferﬁcteﬁ%%aFTG (UES Bcts as an
interferenae sigreal to adowmlinks reGéption sSigrrainana as atresult, gbality of 1
the downlink ¢eception.signalds tiegtaded!'sy Next, ¢n stepr5Tl IRXCheck
(disgontinuous creception)check isperfarmed. When the yser-13 equipment
terminal {LIE) perorisBRX, i 1S §n¢ Koer.eauRTiens g Tanah (e
is in a DRX mode, ,
and having path loss between the user equipment
terminal (UE) and the base station apparatus 200
above a threshold. On the other hand, the Half
20 Duplex Check may not be performed with respect to
the user equipment terminal (UE) communicating in
the Full Duplex mode and having path loss between
the user equipment terminal (UE) and the base
station apparatus 200 below the threshold. In this
25 case, uplink transmission and downlink reception are
not performed at the same time; therefore, it may
become possible to avoid a problem in that “uplink
transmission signal in the user equipment terminal
(UE) acts as an interference signal to a downlink
30 reception signal; and as a result, quality of the
downlink reception signal is degraded” as described
below. Further, the Half Duplex Check may be
performed with respect to the user equipment
terminal (UE) to communicate in the Full Duplex mode
35 in a cell or a frequency band which may be heavily
influenced by the problem in that “uplink

transmission signal in the user equipment terminal



the Uplink Shared Channel (REs for the Uplink Shared Channel) is not
allocated to the user equipment terminal (UE). 20 Specifically, it is
determined whether the user equipment terminal (UE) is in the DRX mode.
When it is determined that the user equiﬁm%%t “terminal (UE) is in the DRX
mode, the process of the DRX Check returns NG (failed). Otherwise, the 25
process of the DRX Check returns OK. When the result of the DRX Check is
determinétas N sthe user eglipiiéitieffimal WUER is EXcladed fivht Bk
target oftheescheduling processafod iritialatrarsmissiong\Whert theofserhe
equipmenBOitenninad (UE) issexcluded fromsa darget ek thre, scheduling
process for,injtia) ransmission; the scheduling coefficienys are ngt calculated

in step 57?&,Oarnd %s a.rgﬁult,etge esc]geguli rocess f%r L|1nitial etE nsmission
IS not peerormedI.n% When thé résult of the DRX Check s détermined as

OK, the pFdcEss oesHo)stéf 5734 M Whith UL Syht THetk'is Parrbfieticg?
Next, in ste@5 784, UglinkeSyrchioaizatior 2CHeck (4 SYyaE Checkyis
performee.anithis step,l whercthewplinkesynebitonization statetof'the usek
equipment derpinak(dz) is ot of syachrpnization o SwheR wiplink dedicated
resources,are released, the, Uplink Shared Ghanngl (PBS for, the, Lplink

Shared { hannei) irs{ not agoiqted o the user equipment te Tlnal'gl%E%.hThe
uplink d&dicated @8oircdsTeferto reasst’)u'ijcesegolrl 1, a8c etcmllng ©
Requesti @it 1 Sorfdiitig-RefeteAce Sigrial fremsatited m uplink.
Specifically, the base Ntation apparats 200 detédings wiretharitheaysink
synchronization istate ofhtbewises eguipmentdermingh 8JE) iscoutafr
Symé‘hVOQEQQE&&L_&”%&HH%QQSG( stafiop d5-apparatis;200 determines, nen
Wheﬂmyéggnu§g¥m%%%qpment terminal (UE) is in a DRX mode,
the Uplink Shared Channel (RBs for the Uplink Shared
Channel) is not allocated to the user equipment
terminal (UE).

20 Specifically, it is determined whether the
user equipment terminal (UE) is in the DRX mode.
When it is determined that the user equipment
terminal (UE) is in the DRX mode, the process of the
DRX Check returns NG (failed). Otherwise, the

25 process of the DRX Check returns OK.

When the result of the DRX Check 1is
determined as NG, the user equipment terminal (UE)
is excluded from a target of the scheduling process
for initial transmission. When the user equipment

30 terminal (UE) is excluded from a target of the
scheduling process for initial transmission, the
scheduling coefficients are not calculated in step
S732, and as a result, the scheduling process for
initial transmission is not performed.

35 When the result of the DRX Check 1is
determined as OK, the process goes to step S714 in

which UL Sync Check is performed.



resources for the user equipment terminal (UE) are released. When it is
determined that the uplink synchronization state is out of synchronization or
that uplink dedicated resources are released, the 20 process of the UL Sync
Check returns NG (failed). Otherwise, the Btjoc_ess of the UL Sync Check
returns OK. When the result of the UL Sync Check is determined as NG, the
user equipment terminal (UE) 25 is excluded from a target of the scheduling
process for initial tran8fission."'WREARNE U58r e§BiphiEht SteRmiHE? (WES fst on
exclude@ fromk a taiget ofi theClseheduling processifedinitial transmissiorgthe
scheduliggesoetficients are not galeulaied i stepnd3Q 6782, and asa resul,

the scheduling progess.for, sipitial trgasmission,is not periormed, Yhen thie
result of tge L S¥nc Chgcg is det rnglned as OK, the process goes tggtep
" Fd Checkis Pee?%}lm(é%.sﬁﬁ%e base stafion -

S728 in Wﬁf&hli_%wl/ﬁ]i(gh .
apparatU® 208 Herforms e ollowing detectiGi (deterriinatibr) for &<

uplink syifchrosizaticrs staé withlrespéettotench 08 A iser eguiprmentt
terminal{&f) 109! in(ti® RRCoennegcied statedThe base station-apparatus: r

200 measyires Jeception qualitydfor exammle SIR)-f the Sauwding SRS
frorg thequser eauipment terpinal V), Whep Ihe fecention; quality is,gbove a

predetermined threshold, th%iuﬂl lfsyn(t:lﬁré) ization state is determined as

OK. Otherwise, the u%ﬁr?l? Synchtonization State 1§ determined NG 183

out of syrthréifizateh 1 10'thR Exampies thePBase  statib R ‘appatets - o

measures- ¥&eeptiontdusality of theaSovnding RS.rAlteraativély) thebasg of

station apparatusmmay detetminerthecuplink syachvonizationstate based on

regeption Quality:ofs CQJo Alfernatiyely. the,hase statighapparalisimay e q
resources for the user equipment terminal (UE) are
released. When it is determined that the uplink
synchronization state is out of synchronization or
that uplink dedicated resources are released, the

20 process of the UL Sync Check returns NG (failed).

Otherwise, the process of the UL Sync Check returns
OK.

When the result of the UL Sync Check is

determined as NG, the user equipment terminal (UE)

25 is excluded from a target of the scheduling process
for initial transmission. When the user equipment
terminal (UE) is excluded from a target of the
scheduling process for initial transmission, the
scheduling coefficients are not calculated in step

30 S732, and as a result, the scheduling process for
initial transmission is not performed.

When the result of the UL Sync Check is
determined as OK, the process goes to step S728 in
which Low/High Fd Check is performed.

35 The base station apparatus 200 performs
the following detection (determination) for the

uplink synchronization state with respect to each



15 determine the uplink synchronization state based on both reception
quality of the Sounding RS and reception quality of CQI. Further, the base
station apparatus 200 performs the following detection (determination) for
20 the state of uplink dedicated resources v?/%h respect to each user
equipment terminal (UE) 100" in the RRCconnected state. The base station
apparatus 200 determines that the uplink dedicated resources are released,
25 whertfierelafsedP iR rém e titding OF trahSfhittiy Tifing Advance to
the userFequipment ¢erminak @3E).the last time is greater than an UL
Out-of-sync timer. Further, the base station apparaius: 200 deterarines that
dedicated.resgurces 30,6 released for the yser egwﬁmeﬁ terminal (R ng
whlgh thlgdsb ase statc?ln ﬁggq:atlés 200 mstrcucts to reI ?[t} ? upI| en the
dedicated resources. res gclijtgr?he user e UI men ermlnal

station dpparatbs %oqéé%hh%@ that 8BGitated §§ %%%B?E&?&Fedreféﬁ”s%ﬁho Ld,
until uplinksynehronizationcisireestablished atedrdingstothesandomdactessk -
proceduce.-<99v As=describedrdbiove, theiptocess of tHeHARE e is

Retransmission Chegk in step, S706 is perfermed hefore thenreeess,of the,
U'—1§y”%9980‘é!!5§1t89e5,71t41ep‘8%%@ rl;g!% whenther ezsér“&?i the HARQ®

Retransmission Check is eterml "R etransm|SS|on the retransmltteq
UL-SCH' S reteived Witk resp%c?é tthe use?%r%]u%prﬁer%{t termlnaTe(UEa) EVen |
the results? the . Syric CRBCR RS HetdrifinBa asiGS 10 Nkt Hhsstep 5728,
the uplinky trahsmissiert type istcheecked {98 Low/HigtePd Chreckuslity of
performed)t In this stef, itds determined whethes the: transmissiontype fasy
the UserLAUIPMENL the uplink synchronization state based on

both reception quality of the Sounding RS and

reception quality of COQI.

Further, the base station apparatus 200

performs the following detection (determination) for

20 the state of uplink dedicated resources with respect
to each user equipment terminal (UE) 100, in the
RRC connected state.

The base station apparatus 200 determines
that the uplink dedicated resources are released,

25 when the elapsed time from the timing of
transmitting Timing Advance to the user equipment
terminal (UE) the last time is greater than an UL
Out-of-sync timer. Further, the base station
apparatus 200 determines that dedicated resources

30 are released for the user equipment terminal (UE)
which the base station apparatus 200 instructs to
release the uplink dedicated resources. With
respect to the user equipment terminal, the base
station apparatus 200 assumes that dedicated

35 resources are released until uplink synchronization
is reestablished according to the random access

procedure.



terminal (UE) is Low Fd or High Fd. The 15 transmission type is managed in
common in downlink and uplink. For example, when the estimated value of
Fd for the user equipment terminal (UE) is less than or equal to a
predetermined threshold 20 (ThresholdFH,@l?),_the transmission type is
determined as Low Fd. Otherwise, the transmission type is determined as
High Fd. As the estimated value of Fd, the value reported from the user
equipment terminal (UE) Bi¢ 25 eafls ¥ aMeastientsit ¥86rt of thé fike
may be baeqd. Alternatively sas the €stimatetdrvalue of Fd0 @ value ealtutated
based opdhe time-carrelaion smlug ot the Sounding ReferenceSighalp s714.
transmitigd. from the yserequipment terminal (VE)may pesused. 30

Alte natlgg - as the estlmatecqlval e of Fé]lé 9evar‘r|1li% ec Iculated based on the

Demodulatlonaﬁ%?elrérslclé?nSignglc or JCSQI may be used. ?\F’ext, in step S730,
Buffer StatGs EHEER IS Soetformed? n 1§ 58P thé bade Statidn'agparatus

35 doestfot allveaterthe UplinkSivdred Chdrmel $PB Sfor theneplink Shateth 1
Channel)ta theuser equipiment derminab (UE)awhen thendserregripment

terminal{UE) ~100- gdogs net have data to be transmitted. Specifically, it is
detgrmined whether there arg gvgi]taé)ée ggl%t,o be gaggrﬂtﬁe;g in the
correspondin% sub-frame with res ectnto tpeéjs?r 5 eqfuvidpngen teFrQina}\!'s .
logical cﬁﬁﬁﬁefnglr%ﬁbcs) aqggﬁ:afché:nneeﬁ geroup %.LL a og/icallgc anne?greocup
#2, alogitaPeRar@Yfoup #3 and adogicaPeharinet Sgrdtip$ ) 1 Waten there
are no avaitalyle dat& to be atransmittednwitly respeet to- Al thes logicat chanaelt

10 groups; the psocessmf the Budter iStatus Gheck returnghiés (failed). When
there are ayailable data, to hestransmitied with respechio.at leastiens of nk
and uplink.
For example, when the estimated value of
Fd for the user equipment terminal (UE) is less than
or equal to a predetermined threshold
20 (Thresholdrg,ur) , the transmission type is determined
as Low Fd. Otherwise, the transmission type is
determined as High Fd.
As the estimated value of Fd, the wvalue
reported from the user equipment terminal (UE) by
25 means of a Measurement report or the like may be
used. Alternatively, as the estimated value of Fd,
a value calculated based on the time correlation
value of the Sounding Reference Signal transmitted
from the user equipment terminal (UE) may be used.
30 Alternatively, as the estimated value of Fd, a value
calculated based on the Demodulation Reference
Signal for CQI may be used.
Next, in step S730, Buffer Status Check 1is
performed. In this step, the base station apparatus
35 does not allocate the Uplink Shared Channel (RBs for
the Uplink Shared Channel) to the user equipment

terminal (UE), when the user equipment terminal (UE)



the logical channel groups, the process of the Buffer Status Check returns
OK. As used herein, 15 available data to be transmitted refers to available
data to be initially transmitted. When the amount of data in the UL Buffer is
greater than zero (0), it is determined that there are "available data to be
initially transmitted”. The definition of the 20 amount of data in the UL Buffer
will be described below. Although four types of the user equipment

terminal@96§icaPEnhdraiet gfedss (tRe syical BRanIEIYFoup #1, the logical
channel group #2, theStegica ictahhel groupi#3, dackethelogidalitheerinet 25
group #4)nareduseekindhisiexamplega similay processrcanibe applied tonthe
case wheg five o maredyRes,otlogieal ghapnelgraues arg used: Alsa, a
SIMEAr PIOCESS %%”Cb%é‘ﬁe'i'e%;ﬁ th%%a%ec‘évﬂeé%én%e&” '%?S%eéyspe?a"f
logical cﬁgnnglm roup is used. 30 Also. & similar process canb applied to
the case" Wheté nﬁgéﬁé‘fﬁpeg&ﬂﬁﬁicgﬂch%n]e‘?%ﬁﬁ}isﬁk%ﬂfle&n group #2,
exceptional peocess maybe perforvied if StheaBuffer Statliss€heck agnel
follows. ¥hempintdr-eNBitandovee thandoven between 35lkasmstation be
apparatys)ds sippesed {0 be pedfopued by the usenequipment teraiaaine1
(UEy. it is Asspied: fhathere.are ng avallable dats, (dafa forhey 0L
logical ¢ agnel group #; the logical cqu]}elmnel group #2, the Ioglfahﬁhanopel
group #3 Sand the logic Facha%nélfgroupeﬁh)ttoeb% trafismitted wi reespe%{;tao
the user'€quiSmenReteTiindl SForretfansfiission stdatathokevér, e usér
equipment¢ervinalrUE ) tramsmitsdhe vettansmissiorrdatas sinte tthe
processgintstep 53801 skippediduestou'retsansmission ik siep S7O6n When

the base, station,apparatis receives 1, fromithediser eauipment termingly, 1 o
(UE) "reggyrce, allgcation request for the UL:SCH:; REQHESTING” BY, unt
of data in the UL Buffer is greater than zero (0),
it is determined that there are “available data to
be initially transmitted”. The definition of the
20 amount of data in the UL Buffer will be described
below. Although four types of the user equipment
terminal’s logical channel groups (the logical
channel group #1, the logical channel group #2, the
logical channel group #3, and the logical channel
25 group #4) are used in this example, a similar
process can be applied to the case where five or
more types of logical channel groups are used. Also,
a similar process can be applied to the case where
three or less types of logical channel group is used.
30 Also, a similar process can be applied to the case
where only one type of logical channel group is used.
An exceptional process may be performed in
the Buffer Status Check as follows.
When inter-eNB handover (handover between
35 base station apparatus) 1is supposed to be performed
by the user equipment terminal (UE), it is assumed

that there are no availlable data (data for the



means of the Scheduling request and uplink radio resources (UL-SCH) have
not been allocated to the user equipment terminal (UE) since the base
station 15 apparatus has received the Scheduling request, it is assumed that
there are available data to be transmittéd Wi respect to the logical channel
group #1. When the base station apparatus does not 20 receive the Buffer

Status Report at the reception timing of the UL-SCH, even though the base
station appdratus aliceates: uphtkiradic resotfces BICSICI) i Fespohseds

the Scheédulinghrequest] the base rstatioagain dssumesithahthe bgseal
station 25happaratusriecgives)frars the useraguipment terminak-{dE} $1e to

“resourcg allogation request for.the Ul 3CH: REQUESTINGT Dy;meaps of
the §cheducllng rgq%e\sftegnd Lﬂollnk radio resourceséUL-SCHg h vi t been
i0

S h

aIIocatea1 o tHe ugereeqwbm%n?teurrsnelrfale(@%%rpnecne 36 ?ﬁén baseé st
apparatis RAS Fedeived ther Schetting feqUestaFis a3sUAptibRSs Rdtfess s
when thienbadeestation Gpparatiskloes bt eeceaive e BUffer iStatus Report

at the timingeofdnitial. transmission or later without waiting for the 35
maximum number of rgiransalission fimes: Bolh whepRersistentreseurees
are jreserysg in fhe garresponding syb-frame (woen the.; 102 proeess in.
step 570a51'f Operfo,rmedz and Wher% OpersEtent esources are not resey,v%dyln

r
: L-SCH: R TIN
the correspoﬁ&:rg%Os%b-ﬁgr%gs(%henﬁhg perogesssl% step 055 Aot
I

perform&@7 e folloWitg proteds id BPerftetitwii fespiect id theidgital
channel group toaghich lpefsiStent seikeddingtis @pptiéd-obawken tive amount
of data indhe WqBidtesis greaterihan ormguad imadhrasbolthse station
Thresholdaaca.size, Ul it is assumed that"thene.are:10,gvailahle data toybe ¢
Uansmng%ggﬂgh“%%ggtghere are available data to Dbe
transmitted with respect to the logical channel
group #1.
When the base station apparatus does not
20 receive the Buffer Status Report at the reception
timing of the UL-SCH, even though the base station
apparatus allocates uplink radio resources (UL-SCH)
in response to the Scheduling request, the base
station again assumes that the base station
25 apparatus receives from the user equipment terminal
(UE) the “resource allocation request for the UL-
SCH: REQUESTING” by means of the Scheduling request
and uplink radio resources (UL-SCH) have not been
allocated to the user equipment terminal (UE) since
30 the base station apparatus has received the
Scheduling request. This assumption is made when
the base station apparatus does not receive the
Buffer Status Report at the timing of initial
transmission or later without waiting for the
35 maximum number of retransmission times.
Both when persistent resources are

reserved in the corresponding sub-frame (when the



the logical channel group; and 2) when the amount of data in the UL Buffer is
less than the threshold Thresholdaaca size,UL, it is assumed that "there are
no available data to 15 be transmitted" with respect to the logical channel
group. In this manner, when the amount of datain the UL Buffer is less than
the threshold Thresholdaaca size,UL, it is assumed that "there are no 20
available data to be transmitted" with respect to the logical channel group.
Accordimjlg e fiay be€éie possiblé fo Preventaath trBé trahsmitted with
persisteperesourcest i.es data with s small odatassize; frain beinghtransmitted
in sub-frames=2p other than the-sub-framesienwhieb the peesistent, reseyrces
are allocajed. Speifically. agsyming) thatipersistent fesoyrces are.are not
resgrved t@?ol%%é’gsai%hﬁte§e5s7%5c'€' Nt pgrformed), whenhe | ) ooy
detérminiation based on the ata size is not made,g data to be transrhitted”
with perS§istefit 16SodRES hidyF bl trarisinitted i sub-fidthes fifwhich
persistent resources ave nbeallodatedi s a result, thata to 'bettranshhitted
may notthefforndiin the subdrame im whick peesistent eesdureeshared

allocated and; 85 thereby the fransmission. gfficiengyds reduceck i thiscase,
the ghresnold Tlyesholdaaca sizg UL mayhe Set o thﬁi%‘ﬁx%%?edcaéa SL€

with Whi%tp1 $e sistent - 103 resources can be transmitted or a little greater
value than the Raximum data’size. WheR thé Pésult of the Buffer Status

Check is determined as NBGSthe tiserd@tilipreRttetmiral B(UEFis Excluded
from a tangét ef thesscheduling aprocess fdrinitiabtranShissiom When thee, vz,
user equipmentdesuined(WEhis excluded tem a targetafl dha scliedidingo
process;fer ipitial trapsmission, the scheduling coefficients are not ealcylated
in step group.

In this manner, when the amount of data in
the UL Buffer is less than the threshold

Thresholdgata size,vr, 1t 1s assumed that “there are no

20 available data to be transmitted” with respect to
the logical channel group. Accordingly, it may
become possible to prevent data to be transmitted
with persistent resources, i.e., data with a small
data size, from being transmitted in sub-frames

25 other than the sub-frames in which the persistent
resources are allocated. Specifically, assuming
that persistent resources are are not reserved (the
process in step S705 is not performed), when the
determination based on the data size is not made,

30 data to be transmitted with persistent resources may
be transmitted in sub-frames in which persistent
resources are not allocated. As a result, data to
be transmitted may not be found in the sub-frame in
which persistent resources are allocated, and

35 thereby the transmission efficiency is reduced. 1In
this case, the threshold Thresholdyata size, v may be

set to the maximum data size with which persistent



10 S732, and as a result, the scheduling process for initial transmission is
not performed. On the other hand, when the result of the Buffer Status
Check is determined as OK, a logical channel group with the highest priority
level is 15 selected and the process goes Og'teb S732 in which Scheduling
Coefficient Calculation is performed. In other words, the base station
apparatus calculates the scheduling coefficients based on the logical
channel G6ap Withsthe Hig st priorifievePdmong 20 data types fetared by
the usenequipmehttermiralmSpiecificatly,twhen there are plural logical
channel groups for thenesereguipmentterminal (UEp thecbase stationcheck
apparatys daes potcalcylate the; scheduling.coefficiepts.with respadt 1q all

the 25 pl E|)|O ical g:{k(ﬁnn Igr%l%%%{ :a%g\%%ageg%h%%c?gg%g%%l%

.. .S e ng .
coefficients with TeSpect 1o the logica group w ighest priority

level, arid- BBy tRe wbtkibad in tHe*Ba&E StatioR appar&tus “260 CaR be
reduceds 30 N i stepS7821 Scheduliry Eoefficiad Cakulatiohrisget of
performed.endhisestep iwith pespectstofihe ldgicalichanteh groupswith the the

highest priority.level deteyorined in Sestian 4.1,9+ the scheduling coefficiepts

are calcdlated based on 35 the following; evalyation equation. Japles 5-1,and

5-2 showlparam?ters set via_the external mterfac% (I/F). Table 6 shows - 104
1ni1f1a ansmission,1s not. performed.. .

parameters for eacTﬁogmach annel group of the” user equipment terminal

(UE). - 105 [Table 5-PFLisP6f inplitparafietersfor the eheddlet S(The the
subscripp LCG reférsitorthedbgichl clvarmvel groupy Ne PabdmeterlSatiwith:
Remarkshannel group with the highest priority level is

15 selected and the process goes to step S732 in which
Scheduling Coefficient Calculation is performed. 1In
other words, the base station apparatus calculates
the scheduling coefficients based on the logical
channel group with the highest priority level among

20 data types retained by the user equipment terminal.
Specifically, when there are plural logical channel
groups for the user equipment terminal (UE), the
base station apparatus does not calculate the
scheduling coefficients with respect to all the

25 plural logical channel groups, but calculates the
scheduling coefficients with respect to the logical
channel group with the highest priority level, and
thereby the workload in the base station apparatus
200 can be reduced.

30 Next, in step S732, Scheduling Coefficient
Calculation is performed. 1In this step, with
respect to the logical channel group with the
highest priority level determined in Section 4.1.9,
the scheduling coefficients are calculated based on

35 the following evaluation equation.

Tables 5-1 and 5-2 show parameters set via

the external interface (I/F). Table 6 shows



name respect to each 1 ALCC Logical This is a Priority Class channel
priority level coefficient group based on the logical channel group. 2
FLCC(tNo also Logical This is a transmission sated) channel resource
allocation group priority level coefficient used to preferentially transmit data
to UE to which transmission resources are not allocated according to
dynamic scheduling. A time interval tNo allocated during which
transmisdicirres6uees afe PRf AlldCHed 2dccording o dyhaifc Schedaling
is definedsas-ar celapsed timesfrormrthé timiing. when the preceding CRC
result of the UL-SCH including logical channels belonging to the
corresponding logical channel group is determined as OK. If the CRC result
of the UL-SCH including logical channels belonging to the corresponding
logical channel group is never determined as OK, the time interval tNo
allocated is defined as an elapsed time from the timing when information
about the



amount of data in the buffer (the amount of data is other than zero (0)) 106
with respect to the logical channel group is reported from the user
equipment terminal. This value is set based on the buffer residence time
tNo allocated as follows. If tNo allocated TlIQEC_C)NO_aIIocated,I) then
FLCG (tNo allocated) - 0 O If ThHLCG(No_allocated,l) -< tNo allocated <
ThLCG (No allocated, 2) then (When ThLCG (NO_allocated,|) -
ThLCC(NO_alldé&tea, ) this protessis asPperieraiedipiers for the
ThLCG(No_alloeated,?2) -< tNo allocateth¢hen #.CG (tNo allocated) -1 0

1.0
[Table 5-2]

(TﬁE“SUbl&ll%lltb@JiefETS"t “thE“Ib@ﬂ$aIﬂ§haHQél
List of input parameters for &I}%

lﬁph,eduler (The subscript LCG

refegs to the logical channel group.) No Parameter name Set with Remarks

respect to-each-3 ThLCC No-A-ovate Priority This is a first class-threshold
rekﬂedi&k) Parameter | Set with Remarks
name respect
to each
1 | Arce Logical This is a Priority Class
channel priority level coefficient
group based on the logical channel
group.
2 | Frce (Etwo a110 | Logical This is a transmission
cated) channel resource allocation
group priority level coefficient

used to preferentially
transmit data to UE to
which transmission
resources are not allocated
according to dynamic
scheduling. A time
interval tyo allocatea during
which transmission
resources are not allocated
according to dynamic
scheduling is defined as an
elapsed time from the
timing when the preceding
CRC result of the UL-SCH
including logical channels
belonging to the
corresponding logical
channel group is determined
as OK. If the CRC result
of the UL-SCH including
logical channels belonging
to the corresponding
logical channel group 1is
never determined as OK, the
time interval twyo allocated 1S
defined as an elapsed time
from the timing when
information about the
amount of data in the
buffer (the amount of data
is other than zero (0))




the time interval during which transmission resources are not allocated
according to dynamic scheduling. 4 ThLCC No-A ovate This is a second
threshold related to the time interval durlngbwhlch transmission resources

are not allocated according to dynamic “sch

e6duI|ng 5 G(flag,,) UE This is a

Scheduling request priority level coefficient given to preferentially transmit

data to UE_f

om which the

ase station

pparatus recejves "allocation

request|for 1
requestjand
allocated sit
request] In t
flags, relatec

to which uplink
nce the base st:
he correspondi
| to the corresp

he PUSCH: RE

QUESTING"
radio resouf
ation apparatus
ng sub-frame
onding UE. H

%ﬁ?ﬁeéﬁsﬁ?fﬁ% Sehebflidgaical
CH) Hae L fotdstt to
[SRAs FECFIVGGE thé %cﬁgrdlulnng

,Tt@s v@% IS set based on a value
Q. on the buffer
residence time

tyo allocatea @s follows.

If tNoiallocated <
ThLCG(Noiallocated, 1) , then

Free (tNo_allocated) = 0.0

If ThLCG(Noiallocated, 1) =<

(No allocated, 2)
tNo_allocated < Thice - ’ ’

then

—Th (Mo_allocated 1)
No_allocated L,f(..-

P
Floo( Toto_allocated ) =

(No_allocated 2) (No_allocated 1)
Thi —Thi%

(When ThLCG(No_allocated,l)
ThLCG(No_allocated,2), this
process 1s not performed.)

If ThLCG(No_allocated,2) =<

tNoiallocatedr then
Frece (tNo_allocated) = 1.0

|
|
|
i
i
i
i
1 o allovated 1 1 o altocated 2)

00 Thcza osated, TH"

>t o alocatad




example, when flag,, = 0, G(0) is set to a fixed value 1.0 (G(0) _ 1.0), and
only when flag,, = 1, this value is set via the external interface (I/F). When
the base station apparatus receives from the UE "allocation request for the
PUSCH: REQUESTING" by means of t_helgz:héduling request and when
uplink radio resources (PUSCH) have not been allocated to the UE since
the base station apparatus has received the Scheduling request, flag,, is
set equal to oh&3Hag,, = 4). Oirfdrwise, R tistset FeRaPtOSzErdT (fldef, = 0)
. 6 R,C(target) Logical This is a targetdatadchannel rate (bits/sub-frame).
group 7 ately e Thissis @ weighting reaefficienb witherespgettortherprioriy
level based on path loss (Pathloss). 8 &Q@No_auocatea) Logical This is a
weighting channel coefficient with group respect to the priority level based

on the transmission-interval

No | Parameter name | Set with Remarks
respect
to each

3 | Thyeg ' Ne-Attecateds ) I priority | This is a first
class threshold related to

the time interval
during which
transmission resources
are not allocated
according to dynamic
scheduling.

4 | Thycg No-Allocated,2) This is a second

threshold related to
the time interval
during which
transmission resources
are not allocated
according to dynamic
scheduling.

5 |G(flagsr) UE This is a Scheduling
request priority level
coefficient given to
preferentially transmit
data to UE from which
the base station
apparatus receives
“allocation request for
the PUSCH: REQUESTING”
by means of the
Scheduling request and
to which uplink radio
resources (PUSCH) have
not been allocated
since the base station
apparatus has received
the Scheduling request.
In the corresponding
sub-frame, this wvalue
is set based on a value
flagsg related to the
corresponding UE. For




during which transmission resources are not allocated according to
dynamic scheduling. 10 aLCC rate Logical This is a weighting channel

e priorité‘Plevel based on an Average Data
Rate. - 109 11 b'LCC Logical This is a co e8rgénce channel value of a user
data group rate averaged forgetting coefficient for R,,k 12 Scheduling

coefficient with group respect to th

Logical This is an index of a_priori

v _qQroup cha
FAE )

nPIQPhpdang pﬁnnh/indpx

group group|set for each logical ch
the order of the Scheduling priorit
-> Middle -3 Low). In each Sched
prioritized based on the schedulin
determined such as High > Middle
parameters for the scheduler (The
channel

annel group
y group (Sck
uling priority
g coefficient
2 > Low. - 11
> subscript L(

eﬁ?é“@;&%'arﬁktﬁfbriﬁiga sfn =
eduing briofiy Gopbii _
graup, the UEs are oo
The’ prionty vkg? iS
Se1he_ priority level is -1 ¢
OiLT %%Ehﬁ%wp&tternal
CGhreferstodhe ogical
When the base station
apparatus receives from
the UE “allocation
request for the PUSCH:
REQUESTING” by means of
the Scheduling request
and when uplink radio
resources (PUSCH) have
not been allocated to
the UE since the base
station apparatus has
received the Scheduling
request, flagsg 1s set
equal to one (flagsg =
1). Otherwise, flagsr
is set equal to zero
(flagsg = 0) .

6 | Rpc't2roet) Logical |This is a target data
channel rate (bits/sub-frame).
group

7 o P UE This is a weighting

coefficient with
respect to the priority
level based on path
loss (Pathloss).

8 | oy No-attocated Logical |This is a weighting
channel coefficient with
group respect to the priority

level based on the
transmission interval
during which
transmission resources
are not allocated
according to dynamic
scheduling.

10 | apeg Fate Logical |This is a weighting
channel coefficient with
group respect to the priority

level based on an

Average Data Rate.




group.) No. Parameter Remarks name 1 Rn This parameter indicates an
Instantaneous transmittable Data Rate (bits/sub-frame) of UE #n, as
described below. This parameter is calculated based on the following
equation with reference to the UL TF related table. Rn = UL Table TF SIZE

(RB all,
system phan

Further, SIRestimat

LSIRestimatedJ ) where RB all is the number of RBs across the

d_is _calculated across the system band

Alternatv]ejly
SIRestimate
SIRestimate
the value ca

d which are calculate
d may be selected, ba

SiRestimated may be

culated across the sy
SIRestimated which

stem band
are calculate
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Wﬂ q@@'%ﬁﬂJ%)? 5@ zed
as desqribediiBer of the
Scheduling priority

group (Scheduling
priority group: High ->
Middle -> Low) . In
each Scheduling
priority group, the UEs

are prioritized based
on the scheduling
coefficients. The
priority level is
determined such as High
> Middle > Low.




step S732 (Scheduling Coefficient - 111 - Calculation). Calculation of R,k is
performed in every sub-frame based on an updating cycle (step 3732

(Scheduling Coefficient Calculation) with

ect to not only a logical

res
channel group with the highest priority Iév%llé)ut_ also any other logical
channel groups. - 112 Based on the input parameters in Tables 5- 1, 5-2,
and 6, the scheduling coefficient C" of the logical channel group #h with the
highest pricrty Slefel dfthé usér égaipermtemtinarUEP#n 195 cafdupseder
according toTthe following equalios (fEdeation-4fHEquationdy] Grannel
=Ahigher xa(PL) - Ra x (I+a("-aii’a’ed Khighest)(t No -allocated ))xG(flag,,)
h~her~ (rate) (target) _ J-p~ x e (ahighest (Rhighest ~r.,highert )) Namely,

when th

+
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ality 20 of the
minal (for exa
during which t

based po-a, signal (Seheduingdegyest) by
JuipBest terminalregugsisaliocation obthe1Rate
Ster the Uplink Shased Chamnel) In agdition, the
calotiate adceefficient representing a priority
pUNCes paseten at |eastanecofla padrityaclass oh
referericd signahtransmittedofromithe useference
nisle SR BEIHEFSaending ARefsréRce Signal); a

he
R, UL Table TF SIZE(RB all,

LS IRestimatedJ )

where RB all is the number of RBs
across the system band. Further,
SIRestimated 1S calculated across the
system band. Alternatively,
SIRestimated May be the maximum value
plural sets of SIRestimateda Which are
calculated across narrower bands.
Alternatively, SIRestimated May be
selected, based on the transmission
type, from both the wvalue calculated
across the system band and the
maximum value of plural sets of
SIRestimateda Which are calculated across
narrower bands.

of

Rn,k

This parameter indicates an Average
Data Rate (bits/sub-frame) of a
logical channel group #k of UE #n.
Rok (TTI)= &, «* Rax (TTI-1)
6n,k) *rn,k

+ (1

rn,x :instantaneous data rate

As the initial value of Rnk, Ry«
calculated in the sub-frame is used.
On,x: forgetting coefficient which is
a variable changing for each
calculation period, as described in
step S732 (Scheduling Coefficient




shared channel (PBS for the shared channel) is not allocated; whether the
base station apparatus 25 receives the Scheduling request; an average
transmission rate; and a target transmission_rate. In the case of intra-eNB
handover (Intra eNB HO), measured values'and calculated values used for
the scheduling process are not transferred to a 30 Target eNB (eNB of the
handover destination). In step S732._an Average Data Rate is measured

The Average Data Rate is ca@&}lﬁféﬁad’s}ﬁ@‘ the following equation ([Equation
15)). [Equation 15] 113 Rn kG2 RaK Nfils 1R, Rk«8K-R" G TEA*@L.61kn,k
(N.,k>1) where Nn,k(1,2,...)|derotes theenimper ob dipsss gpdatingithéating
Average Datg Rate. HowevnF&iﬁlt%e SUbrRaméewheresNA %2 02 the following
equation 5 ([Equation 16]) is&5dliedC| tfb‘?]l IF@,FJEPQR,YYRF]&rtﬁ%prCt
forgetting coefficient 5n,k is ESIC %& é° vv}éjgfljd: ﬁ"fﬁlf(ﬁ J‘%’K@ v
5'PCn,k) An updating cycle o‘ﬁhe Avera Fasﬁ Frlo %d on -
sub-frame where the amoun qfo % Bu?fgr s not zero I88) for each

logical channetgroup*-Furt ler m K iscalcufated-15-asa Payload size
supposed to be transmitted from the user equipment terminal (UE)". It should
be noted that rn,k is calculated both when the Uplink Shared Channel is
initially transmitted in the corresponding sub-frame and when the Uplink
Shared 20 Channel is retransmitted in the corresponding sub- frame. Namely
the calculation of the Average Data Rate is performed based on any of the
following operations in the sub-frame when the Average Data



Rate is to be updated (the sub-frame where the 25 amount of data in the UL
Buffer of the logical channel group #k is not zero). 1) For a user equipment
terminal (UE) that transmits data, the Average Data Rate is calculated
assuming that: 30 rn,LCG1 = min (Paylo_adlé%e,_UL Buffern,LCC1) ;

rn,LCG2 = max(0, min(Payload size - rn,LCG1, UL Buffern,LCCZ)) ;
r,LCG3 = max(0, min(Payload size - rn,LCG1 - rn,LCG2, UL Buffern,LCC3) )
:and - 114 r,,,LCG4 Basad0omin(Paylodelsize 2 FareeE sr,ipceples 5-
r,,,LCC3l ULSBaffegpldCE9) ¥ TheRandoad size is eafdiue specified byf thée
UL Scheduling Grast.25 23 Fogadiser gguipmentideeminalddk) that ﬂa;a;slra@;t
transm'tﬁeéjv@%taoﬂ“etﬁ¥eﬁ?ggp %@@‘iﬁe'ﬁtcaég‘fﬁi‘%{’aﬁssgm'ﬁg#ﬁn

As escrlb Pove thaecAévoer te | culated based an the data
size (r,,,ﬁ) each e.LCE)I ical c ar?ne group W IS esl?ma%daftrom the
amount 6f H&féa rh i in*the buffer for each Ioglcal channel group,

assuming that the uselEagaiphtent ¥érminal (UE) preferentially maps logical

channels belanging to a highex logical @hanael group 15 to th D
(UL-SCH). T?\g am téjfda(tagr‘in%]lhgr = Bu er%“g?isé(ft?'feﬂ°§§’?g%%s£gfﬁg

amount of data UkeBp Eﬁiﬁk(ﬁf@ﬁ%iﬂn Ruffer for a logical channel group #k
of the user equipment ter inal UE Lsgalculated as 20 follows. .
[Equation 17] UL Buffe’ gfke %Uﬁ‘er aiR* 7& gcl%ﬁf:oaf' P ftverg - 1e

Buffer,, REBSKR) derfotds e aftbtivitor Hafaelmhé%hffé? férthelogigdr ©
channelgroup #kes are allocated, the base station apparatus

may select the user equipment terminal based on a
signal (Scheduling request) by means of which the
user equipment terminal requests allocation of the
15 Uplink Shared Channel (RBs for the Uplink Shared
Channel). In addition, the base station apparatus
may calculate a coefficient representing a priority
level for allocating radio resources based on at
least one of a priority class of data; radio quality
20 of the reference signal transmitted from the user
equipment terminal (for example, SIR of the Sounding
Reference Signal); a time duration during which the
shared channel (RBs for the shared channel) is not
allocated; whether the base station apparatus
25 receives the Scheduling request; an average
transmission rate; and a target transmission rate.
In the case of intra-eNB handover (Intra-
eNB HO), measured values and calculated values used
for the scheduling process are not transferred to a
30 Target eNB (eNB of the handover destination).
In step S732, an Average Data Rate 1is
measured. The Average Data Rate is calculated using
the following equation ([Equation 15]).
[Equation 15]



25 of the user equipment terminal (UE) #n, which is calculated based on the
Buffer Status Report reported from the user equipment terminal (UP).
Y,SizenckRcOK)(j) denotes the sum of data sizes for the logical channel
group #k of the user 30 equipment terminat %éEj #n, which has been included
in the UL-SCH where the CRC result is OK since the timing of making the
Buffer Status Report (until the current timing). Namely, the base station
apparatus 35 calculatﬁiq kth_qQ%lmount of data in the buffer gqy'k\esl)ﬂS user
equipment terminal based on'bath information about the amount of data in

the buffer (Buffer Stattis REport(BSR)) TéhoHed froi thENaser equipment
terminal and the amoynt.of data which has 5 fheen received fromithe user
equipment ferminal since the base station apparatys has received the
information. ?\Fex%,pln s%ep %752, Nschedulin mglca%ng the number of 'user
equipménit fertMinals UES)Tof “f0 Which thé scheduffivg Codffitnt /ation
calculated &inetemented by die.dnte® 8736, a value of "n" indicating the
index of the user equipment terominalc (UE) is incremented by one. Next, in
step 5738, it is determined 15 whether the value of "n" is less than or equal
to Nscheduling When it is determined fhatTHenvalue of "n" is less than or
equal to Nsc'hgduling,thg rocess goes beat(:1l:<ito ste Og%@f% Cl)n tr%e é)ther,ls
hand, when it is determined 20 that tie value ot *n*is greafer?ﬁan nk
Nsched @ik tHet [i8céss §6es- ®'step 5740 in which UE Selection is
performed. In this steprtheuser euipménterminal (UE))to which radio
resources are to be allacated-accogdiagdo lyaamicschedidingeonbyfor r2b e
initial tra{@”ﬂ%%i@@) i§r§e*%q;@(}§./n t:hﬁ)—frame where the amount of
data in the UL Buffer is not zero (0) for each
logical channel group”. Further, r,x is calculated
15 as “a Payload size supposed to be transmitted from
the user equipment terminal (UE)”. It should be
noted that r,,x is calculated both when the Uplink
Shared Channel is initially transmitted in the
corresponding sub-frame and when the Uplink Shared
20 Channel is retransmitted in the corresponding sub-
frame. Namely the calculation of the Average Data
Rate is performed based on any of the following
operations in the sub-frame when the Average Data
Rate is to be updated (the sub-frame where the
25 amount of data in the UL Buffer of the logical
channel group #k is not zero).

1) For a user equipment terminal (UE) that
transmits data, the Average Data Rate is calculated
assuming that:

30 Tn,icc1 = min(Payload size, UL Bufferg icci) s

Tn,rcee = max (0, min(Payload size — 1y, 1ce1s
UL Buffery,rce2) )/

Tn,1ces = max (0, min(Payload size - rp,rce1 —

rn,rcez, UL Buffer, rce3)); and



corresponding sub-frame. First, according to the following equation, the
number of user equipment terminals (UES) NUL-scl to which radio resources
are to be allocated 30 according to dynamjc scheduling is calculated.
Nscheduling denotes the number of user e ment terminals (UES) for
which the scheduling coefficient is calculated (see step 5732 in Fig. 7B).
Nretransmission denotes the number of user equipment 35 terminals (UES)
which perform retranstnission in #e< Corregpbrding stivdframes(see Figc7B):
NUL-sCH,, tmp --min.(MNschedulirigy; NlglrMAX > 116 - Nretransmission) min(X,
y) denotes a function whicheeefurnsq asmaller yalue,ameagasgumentsi o y

and "y". Next #ppNYL 3€H,inp; ;user equipment 5 terminals (UES) to which
radio resources are to.be Eallocated accordlnjg%to dr}/na ic SCheqUIZEE on% ‘

for Tnitial transmission)" aré sefected in desc ger of th ullng
coefﬂae%fs%&i@ﬁla’feﬁffhs%Eébtg%éif&raeac%cﬁé’cﬁﬂlﬁﬁepr%ﬁ‘fﬁchﬁfpelnltﬁe
10 logicalechanhet grbupswith e higghest pridrity level. As used herein, the

Scheduling priority grosipdeters 1o adgreuppsioritized ivthes sehedulingrate

process and-a sehaduling priosity; greup: He which the lpgical channgl graup is

to pelong is 13 defigd with re P§8Ft° %‘i@?gi%ﬁ" chanpel.arqup. Namely,
the base station agparatus 2? u§% ects ' user equip ngfenttéermln Is (UES to
g 1o

which radi3t8Solrced3rs to Be alfotatel adtordin ynamic “Schedtifi ing
(only forlifffiaF#ansiissich)” 26 Fhgh(IStT S HigR(2RBR S ths Migdie(1st) >
Middle(Zwl) ipmens Loaistinall oW@2nd) == f.e darthisaakamplepthel ogical
Scheduligprierity gseup has threedtypes,iHighy Middie-and tiown ndowegyer; p
for, example four meredypes of.Seheduling
The amount of data in the UL Buffer is
defined as follows. The amount of data UL Buffer, g
in the UL Buffer for a logical channel group #k of
the user equipment terminal (UE) #n is calculated as
20 follows.
[Equation 17]

UL _Buffer,, = Buffer(}™ —>" Size{*“(j) .
j

(BSR) denotes the amount of

where Buffer,,
data in the buffer for the logical channel group #k
25 of the user equipment terminal (UE) #n, which is
calculated based on the Buffer Status Report

reported from the user equipment terminal (UE).

§:Suemm°KK1) denotes the sum of data sizes

for the logical channel group #k of the user
30 equipment terminal (UE) #n, which has been included
in the UL-SCH where the CRC result is OK since the
timing of making the Buffer Status Report (until the
current timing).
Namely, the base station apparatus
35 calculates the amount of data in the buffer of the



25 priority groups may be defined or two or less types of Scheduling priority
groups may be defined. As described above, it may become possible to
calculate the scheduling coefficient with resgect to each user equipment
terminal that is determined 30 to be capébﬂe of initial transmission, by
performing a loop process with respect to "n" which is an index of the user
equipment terminals (UE index). Further, the radio resources may be
allocated £6 theegsePegbipniénttéfnihaPRavifig angreatér caldiatertasn
schedulimgaoeffidientarabue, tandthéreby it mayh ddcomepossibléftor
determing: theuusergauipment tgnminalsdetuhich the radie reseurces (Uplink

- 117 Shared Ghannel) are tp.be alacated based.an a dorigrity, leye] of datas
upllgk ra%m gu%htg'éa tlmde ruratl%rfldurln ¥VhICh the shacreg chanrrllell(RBsn
for the shared c%anﬁgﬁ IS no'f)amlloca?e&l;sw ether the 5 base station ~ ~ "¢

apparatis Fedeiiss theScHuduliRg 2reuest; Htavsiage YahshiiSsion rate; or
a target itrdivsrigsioprate. Next, Uplink TFR Selection (UL TFR Selection)
performed in step S20& istdescribedayiths 1®4reference to.Fig.r8likig 8 shows

a proceduie of W I ER, Selection: Aceprging ta-this,pracedurehe base

statipn apparatus,200reseves; radio resppirces (RBs) for the Physical ;
Random, Access Cgar&n%l PRAC ),115 reserves %ré)hlblted r%(ij—lo resoyrces
(RBs) or%éltfé_fr%mﬁ%s? res vé‘)sn radio Tés6UTCEs %Ii gy fot _tF{ea s t8
which pérstértischedblitg is'dplicdt ahtthern Sdetefines A franshissicht
format fdtthe Uls-SCH tenehichdlypamic scheduling is applied and allocates

20 radio resources fonthet)L-SCH tewhicts dynamici schedulingiissapplied
(inchudingfor peth inifial fransmissionand retransmission). 4p SieR,2802,

reso“rc%?c'}?e%ﬁ?ﬂg’?a“%en it is determined that the wvalue of

“n” is less than or equal to Nschequiings the process
goes back to step S702.

On the other hand, when it is determined

20 that the value of “n” is greater than Nscheduiings, the
process goes to step S740 in which UE Selection is
performed. In this step, the user equipment
terminal (UE) to which radio resources are to be
allocated according to dynamic scheduling (only for

25 initial transmission) 1s selected in the
corresponding sub-frame.

First, according to the following equation,
the number of user equipment terminals (UEs) Nyp-scs
to which radio resources are to be allocated

30 according to dynamic scheduling is calculated.
Nscheduling denotes the number of user equipment
terminals (UEs) for which the scheduling coefficient
is calculated (see step S732 in Fig. 7B).
Nyetransmission denotes the number of user equipment

35 terminals (UEs) which perform retransmission in the
corresponding sub-frame (see Fig. 7B).

Nyr-sci, tmp = Min (Nschedulings Nurmax —



for the Physical Random Access Channel (PRACH) and 25 the Physical
Uplink Control Channel (PUCCH) to be frequency-multiplexed with the
Physical Uplink Shared Channel (PUSCHgL RB allocation for PRACH and
PUCCH) is performed. In this step, radio r durces are allocated to the
Random Access Channel (RACH) 30 and the Physical Uplink Control
Channel (PUCCH) before radio resources are allocated to the shared
channelNSpecificaly;when a RACH preamble is transmitted in the
corresponding sub-frame, (radioy 35tesourcesy RBs) forithe RRACH ardurns
NRACx RBsren beth sides of the RRAGH afe feserved (6 t2*NRACX RBs

are reserved in totaI)NI&gtbe%\zﬁr S, the radiow 118 resources (RBs) for the
PRACH and NRACX I?gﬁ an both sides of the PRACH (6 + 2*NRACX RBs in
T s) %

total) are ‘excluded from candi ates Tor Ré%%%erzﬁl%%afe(ft% the UL SCH
to which®dyriariit Schedtfiglis gptied B Fot exahiple NRATK isH valué©r
designatetiviaahe texaerial frpurintérface (#R). Forf etamplelNRATCX! ixJ

selectedofromr0,dlf; 2; ands3: NP RACH pegamblescorresponds taged in
Messageeilp the sandom access pracedurenthe r1Q pumbes 0f FRSOUICe he
blacks in which.the PRACH p l%' e ls fransmitted is.equal 1o six (6). In
addition, radi resourcesg B?l for the Physical #é’é'ﬂ!f Control Channel

(PUCCI—?)eéfr% resefved” In otherwords, the radio FeSburess {ﬁéé))r tobe 15

allocated 6 e PRYSiESl Uplirk G6AHBI CRarkdltFYECH) aré%excluded
from cardidatds fonRBstodyes allecated to the WLLISTH torwhichtdynansicr
scheduling isnappliethén stepi2804, RB alleqatipndfeop Guard iRBs: 26hig is
performed. Ahen the system jsfrequencysadjacent; adjacentindhe group .

equoncy direction) t, hefg/o0eneoys [adig comUMEgOn £136m oo

selects “user equipment terminals (UEs) to which
radio resources are to be allocated according to
dynamic scheduling (only for initial transmission)”

20 High(1lst) -> High(2nd) -> ..-> Middle(1lst)
-> Middle (2nd) -> .. => Low(lst) -> Low(2nd) -> ..

In this example, the Scheduling priority
group has three types, High, Middle, and Low.
However, for example, four more types of Scheduling

25 priority groups may be defined or two or less types
of Scheduling priority groups may be defined.

As described above, it may become possible
to calculate the scheduling coefficient with respect
to each user equipment terminal that is determined

30 to be capable of initial transmission, by performing
a loop process with respect to “n” which is an index
of the user equipment terminals (UE index). Further,
the radio resources may be allocated to the user
equipment terminal having a greater calculated

35 scheduling coefficient value, and thereby it may
become possible to determine the user equipment

terminals to which the radio resources (Uplink



system), for example, radio resources other than the resource placed at the
end of the system bandwidth 25 are allocated. Specifically, Guard RBs are
reserved. In other words, the Guard RBs are_excluded from candidates for
RBs to be allocated to the UL-SCH to which 7clyﬁamic scheduling is applied.
30 In this example, the heterogeneous radio communication system is the
WCDMA system. Alternatively, the heterogeneous radio communication

system iy ida GSMsystern r& COMAS2600 Systéffl & PHS spstem, or the
like. 35 Phe Guiargd RBs afe imfplémentedias guard dsaindsdor thiecpurpose iofie
reducingiadjacentchannel gntetferance witbras frequencyradjaceRizsystern.

Two - 112, sefs ol Gyard RBs.may be reserved: for bothyends, of \adjacant
systems, It shogjtdage noted that the Pstmal Ueps!lr(lj:(h%orgr Itha}fn.nel
n 0

(PUCC i ernappedlt%n tﬁéjgﬁé%?ﬁe s;?scigr%vba regar 6ss of the 5
presencé Yt Hbsencd bf HEEUArd RBY! SAiternatiVely 2aTge Pésdurdés ot the
PUCCHtmay beresewedrand thereby interference with the heterogeneous
radio communication systemsiganibé refdrced.1Specificallyytherlbase station
apparatigs 1@ may not allocate freguencysrespuscessatthe.ene-of; system tn

bapgs torg@elggg%spgr%digha@qel (UL-SCH), and thereby interference
with the heterogeneous radi%c mmunication sg/gtems can be reduced. In

step S806, RB allocatior? for PetSidtent 15 52he Hllrneg 3 peUr%orrTnFe%. In this

step, allo&atRMmt aeBordidy fepérsistertcschetitliRg REpeMfdned Nsefores e
allocationtaccoeding e @dyaamsc 86edidings eperfordied. Speeificadly, radic)
resources (RBs)for A thespersisteninesouress, whichnare resenved)in step
70§5meﬂ@§§9@@$FHP@EEHMQ&H*EHQE@tm%ggﬁ&ces (RBs) or guard
RBs, reserves radio resources (RBs) for the UL-SCH
to which persistent scheduling is applied, and then
determines a transmission format for the UL-SCH to
which dynamic scheduling is applied and allocates
20 radio resources for the UL-SCH to which dynamic
scheduling is applied (including for both initial
transmission and retransmission).
In step S802, resource block allocation
for the Physical Random Access Channel (PRACH) and
25 the Physical Uplink Control Channel (PUCCH) to be
frequency-multiplexed with the Physical Uplink
Shared Channel (PUSCH) (RB allocation for PRACH and
PUCCH) is performed. In this step, radio resources
are allocated to the Random Access Channel (RACH)
30 and the Physical Uplink Control Channel (PUCCH)
before radio resources are allocated to the shared
channel.
Specifically, when a RACH preamble is
transmitted in the corresponding sub-frame, radio
35 resources (RBs) for the PRACH and Ngraca RBs on both
sides of the PRACH are reserved (6 + 2*Ngracy RBs are

reserved 1in total). In other words, the radio



equipment terminal to which persistent resources are to be allocated and
whose data are to be transmitted, which is determined in step S703, radio
resources 25 (RBs) are reserved. In addition, with regard to the Uplink
Shared Channel (UL-SCH) to which per§is%éLr§t scheduling is applied for
retransmission, radio resources may be reserved. When persistent

resources are allocated in 30 the corresponding sub-frame to the "user
equipmeift Steemira (UES $0 which fdtio Féddtiicés aré'todbe RElfocaiteePo th

accordingitbedynaimictsehedaling (only for* Mitial trRsmissionyathe are
persistentiesQuEcesmalen reseivadiathe RBscaotraspending toithe persistent
35 resoyrges gre Befused far Uk, TER, Sglection farthe; HL-SCH.towhich |

dyn$micF%ched}t<J£n Is ap;lg]lied. Insthls manner, even wh n (%adigare%térces
are to be - 120" &ffdcatéd a%&r&ng fo dynamic Schedu Ing o the user

equipméent tErminal (9B WHtR petsiStent /reSourdedare *iBRated, thecs
persistentresolfcese are reserded, land’theréisy the collision can be 5
avoided among uplinkrsignaisaghich ase ttahsmitted axfemthe b Scheduling

Grant fordynamuc-scheduling isiQi stcgessiully raceived by the wser
eqpipment  terpinal (UEL Withtefergnee tq Figs, 9and 12 a1 effect of

reserwr:g Jpeeés&sﬁeent‘ Eessourrges'r\{lvlhep rgdlioS resources are 1;loxpe gSIIocated
according to (Ifynamlc sghedqui’lng%o?he user ngpment Terinal (UE) to
which the persistent réSoifré€s at€ atlodaed 9s eseHbed beldifSh Figs. ghe
and 10, Bho sser 15 églipreritdetmimal S #Alan(PUECHB) arecusedserved.
Persistenhresowscesianesiallocated toaEHA dxther cogespoardingsubsframe
andyesqurees are allecated cacaording 4o dypamig sehedyling toldE #4A and
UE #B. InFig-§ (1), persistent resowres for U 20 #A.are felegsed and,
radio resources are allocated to , , ,
allocated to the UL-SCH to which dynamic scheduling
is applied.

In step S804, RB allocation for Guard RBs

20 is performed. When the system is frequency-adjacent
(adjacent in the frequency direction) to a
heterogeneous radio communication system (WCDMA
system), for example, radio resources other than the
resource placed at the end of the system bandwidth

25 are allocated.

Specifically, Guard RBs are reserved. 1In
other words, the Guard RBs are excluded from
candidates for RBs to be allocated to the UL-SCH to
which dynamic scheduling is applied.

30 In this example, the heterogeneous radio
communication system is the WCDMA system.
Alternatively, the heterogeneous radio communication
system may be a GSM system, a CDMA-2000 system, a
PHS system, or the like.

35 The Guard RBs are implemented as guard
bands for the purpose of reducing adjacent channel

interference with a frequency-adjacent system. Two



UE #A and UE #B. In this case, radio resources allocated to UE #B
according to dynamic scheduling may overlap the persistent resources for
UE #A, for example. When UE #A cannot successfully receive the 25 UL
Scheduling Grant for dynamic scheduling, UE#A transmits the UL-SCH
using the persistent resources. As a result, the UL-SCH for UE #A may
conflict with the UL-SCH for UE #B a shown in Fig. 10 (1). On the other
hand, inTF§ 59 ¢2), 303detsiBientPésolttes frUEHA AR rdseedand radlio
resourcesigrecaliocated teWE . #A andde#Bi lethisocase, radio reseurces
allocated e VE-4B agaordingterdynamicissheduling-de 0of overlaphesd to

persistent,tesoprces o 1IE #4..far example. Whep 35 UE #4 capnot
sucgessfull%/ receive the TI:JFL Schedulpgﬂg;eraet or(giyggrsmc scheduling, UE

HA trans%i sst%%CfJL?éC SSHC?hg erssten*l?ersources'. In this case, - 121

the UL-SCH for UE #A tloes bt thRftiét with tHE UL SCHI6FPUEB Bhown
in Fig. 18Y2%Hnthiy exanipie cradisiresoufcesyierto fregashey resorreds:h
for example. b én stepgs8Q6; weherethiechasenstation €ahnat allecatedtodhe be
user eq@@@i\@@é&_ﬁrmi@@g eseuree) Dko,(_:k%k}ﬁ@r ﬁ&‘&éép'%%%ﬁeda%%&%%us
(ULgSCHL(D which persistent sdhedling s applied foreranamissian, the
base station may transmit the JhO ACK viathe PHICH.I%thls c]acs the A%( is

used to st@rsntb%rparﬂf}% osp fetransmission of the' erpﬁﬁk are zgljr%n_eslC

(UL-SCRYtd WhRRRShefsistert SEREUIfTy 16 Appliett 1R 365868 .es6urce
block allogation d&rfor the Messages3sinethe randoireaccess prdcedure (RB
allocation for Message3 (RAGH})IS perfoemed] br fhissteg,aadio=resosteast

are allocated o, the, Message:3(s) ifthe rapdognaccessqyocgdure befors,
radio resourges, are allacated fo the Yplink 8bared o 15 performed
before allocation according to dynamic scheduling is
performed.
Specifically, radio resources (RBs) for
20 the persistent resources, which are reserved in step
705, are reserved. Further, with regard to the user
equipment terminal to which persistent resources are
to be allocated and whose data are to be transmitted,
which is determined in step S703, radio resources
25 (RBs) are reserved. In addition, with regard to the
Uplink Shared Channel (UL-SCH) to which persistent
scheduling is applied for retransmission, radio
resources may be reserved.
When persistent resources are allocated in
30 the corresponding sub-frame to the “user equipment
terminal (UE) to which radio resources are to be
allocated according to dynamic scheduling (only for
initial transmission)”, the persistent resources are
reserved. The RBs corresponding to the persistent
35 resources are not used for UL TFR Selection for the
UL-SCH to which dynamic scheduling is applied. 1In

this manner, even when radio resources are to be



20 Channel (UL-SCH) according to dynamic scheduling. Radio resources
(PBS) for the Message-3s in the random access procedure are reserved.
Specifically, radio resources (PBS) for the Message- 3s in the random access
procedure (including for 25 both initial transfmission and retransmission) are
excluded from candidates for RBs to be allocated to the UL-SCH to which
dynamic scheduling is applied. In the following descriptions, the Message-3s
in the rapdéArac@dsroeeduracarenerehe 'Borreferted td a8 Méssagec3s.
The RB aflecationifopitiee Messagé:8sifof URitiak trandmissigreispierformed

according:todhefollowirg five-stepproceduee. JhesRBwallocatien Jokces

retransmissionds the, same_asithe,RB allocation 35 for, initial rangmigsion.
The_ RB alloc%tleocg_ to the Meslfagjg-?g,.for reltrsan mission ma¥[ be cons;cdteer%d

as ?ne RB aflocation for nifiar transmisaion. - 12 lfl Ifis detérmine

whether'thére &re® aV4ilalsi8 BB td'6e @Ndeated 16 they Meksage B AWhiend
there aré avaitable RBs fsbe hllocatedo tieel Messdrfe-8s crex Btep (s
performee.-@thexwiseyB)this process comes to an end. The "available RBs to

be allocated to the Megsager3st Losrespond te RBs otherthandhe RBs

allpgated E%hcecpgﬁfs%'s%%‘l%'? g&%%iss%ﬁ‘@”%'e@ﬁﬁ%'él apddhe . oq; 6
Physical U[S)Imk Control Channef ( CH), the Guard RBs, and (tjge RBs 10

th
allocated o the OF °sE&Fto Which p%rsi&%n%es%hae%ﬁﬁﬁéi ilsngpf):lloe ) {?)amlc
MessagéSobe ftdnditiedfinthé ‘e Girespuifiiry SG5rante ard’arranged
in ascending lordéeofrqualitys tRive ordes of phiral Messade-3saizewith the
same quadigy-isiarbirasdy determined: i fbe Message1d withwoweastkguality is
indexed a#0,nand therehy the Messagg:3s.a1¢ indexed ag #0, #le#2, #3,
'"'VVhe%gPQ@%Q%JMPQ&§§8§@Q@§l§¥¥hgyiocated to UE #A in the
corresponding sub-frame and resources are allocated
according to dynamic scheduling to UE #A and UE #B.
In Fig. 9 (1), persistent resources for UE
20 #A are released and radio resources are allocated to
UE #A and UE #B. In this case, radio resources
allocated to UE #B according to dynamic scheduling
may overlap the persistent resources for UE #A, for
example. When UE #A cannot successfully receive the
25 UL Scheduling Grant for dynamic scheduling, UE #A
transmits the UL-SCH using the persistent resources.
As a result, the UL-SCH for UE #A may conflict with
the UL-SCH for UE #B a shown in Fig. 10 (1).
On the other hand, in Fig. 9 (2),
30 persistent resources for UE #A are reserved and
radio resources are allocated to UE #A and UE #B.
In this case, radio resources allocated to UE #B
according to dynamic scheduling do not overlap the
persistent resources for UE #A, for example. When
35 UE #A cannot successfully receive the UL Scheduling
Grant for dynamic scheduling, UE #A transmits the

UL-SCH using the persistent resources. In this case,



order of plural Message-3s is arbitrarily determined. 20 (3) The following
process is performed according to a Hopping mode. The Hopping mode is a
parameter designated via the external input interface (I/F). If the Hopping
mode is zero (Hopping mode 25 == 0), th bhse station apparatus generates
Message- 3 sets, each of which includes a pair of two Message-3s selected
on a two-by-two basis from the beginning of Message-3s in the order of #0,
#1, #2, ¥8e.. UTheMes$sagelB sets dremdexéd aRye, #bt #6180 . timeULl-
Messagé3iseidta inclutesaheiessage-3s #0 and #2) the Message-3 set
#b includes the Message-85 i #2 angh#3. @ndr:sier). YWhen the-sumbet of + o
Messages 3s,js.odd-numbsred. the lagt Message-3 constitutes one
Me%sage-B set. 35 hf b%sgestaggtg Epp%atyls Qﬂgcgteg "RSBs \évpécnh @a\{% ot
reflective symmetry a the center of the syse[em ban 'at(ﬁhe 1i\ﬁﬂiessage 3 56t

in the order 8F2153 Y, W #¢5S L SBEIHRERY, theUase Station Sapparatus
allocate® RBst® theMéssader3 sets intthecdrder ot wal #1 Ukc,S Cibegirming
from thewendshofo thes systemtbanth elhel number ok RBsiadlocated to the 5

Messag%@@ﬂ&r@@&ﬁfé@@_%@l_ based O@a%éa"é)tailﬁf%maﬂgﬁ}- Forexample; wdien
the quality..informatipn indicates "high quality’, twg RBs, are, gllocated. Egr .
examplet, when the,q[ualltg/t mformgtlon indicates "Iovqulé%hty'['j f?ur F}nghare B
10 allocatet” Aftefnatively, te ntim %?%?h%sslr%r_éy%e deterniined ‘.are
regardle's8 B eeialitydhforimation OF 8P eXxanfiite SthistGadlity ftsAHatdFist S
includeceinrthe eMlessage-1 in the random access procedure. When the
number of RBs in onerMessage-3903815 aduasticular Message-Bisetds ion

differentframithe pumberef BBS/in the other Messages3 in the, pagicilar (rp
Message B 6t the base Staljon apparafus ., cyy ) is performed. In
this step, radio resources are allocated to the
Message-3(s) in the random access procedure before
radio resources are allocated to the Uplink Shared
20 Channel (UL-SCH) according to dynamic scheduling.

Radio resources (RBs) for the Message-3s
in the random access procedure are reserved.
Specifically, radio resources (RBs) for the Message-
3s in the random access procedure (including for

25 both initial transmission and retransmission) are
excluded from candidates for RBs to be allocated to
the UL-SCH to which dynamic scheduling is applied.

In the following descriptions, the
Message-3s in the random access procedure are merely

30 referred to as Message-3s.

The RB allocation for the Message-3s for
initial transmission is performed according to the
following five-step procedure. The RB allocation
for retransmission is the same as the RB allocation

35 for initial transmission. The RB allocation to the
Message-3s for retransmission may be considered as

the RB allocation for initial transmission.



uses a larger number of RBs to allocate the "RBs which have reflective
symmetry at the center of the 20 system band". The base station apparatus
200 may notify the user equipment terminal that the Message-3s are
transmitted with hopping, as information intfded in the Uplink Scheduling
Grant to be mapped to the 25 Physical Downlink Control Channel (PDCCH),
for example. The base station apparatus does not allocate RBs which are
placed outside the RBS! hllé&ated t6 e Message3stoithe HE-SCGH 36 Which
30 dynanvie s¢hédulingBs applied. lnladditiargdvhen the nuadtmergf-3s .
Messsager3s is pdd=numbereds; thesbase statianapparatus, daes Aot allagate

the RBsyysed for. transmitting the Jast Messages3 to the, Uk -SChito. which |

dynamic_scheduling is applied. 35 In this example Fequenc . resourc
(RBY) aftoF hoBping atc the Kiis WRIch nave reflostive Syimety At e =

center oPthe?syteémisishd: 2 122° AfBRFRRRT, FrequBhEY FESHLTceS (RBS)
after hopplrgrmelase RBs \idFieh ate shifteddrom thé corfdinaliRBs by Half
of the systeradrantividthe Otherwise (if thedHoppingtmede 4 nOb3 Zeko), the

base station-apparatus:allocatesyRBs 10 Messager3s asdollows.dThe, aurber
of RPs allpegted. 1o, the Message-3sds determined based on.quality

informatlorl.l%oé example, Wheq 1ihe quality information indicates "high

quality”, {OTRHS AP 10 2IBREteH For example, when the quality information

indicates "low quality"{ four'fRBs afe alldcafed AlteFiatively: thée nimber f
RBs may ber deterniined regardiessof quatityanformation i For examplecthis
quality infeamation isjinghuded.in the d Sd¥assager1in the: tandoss ageesss
preceduig.#0: #0ds allpeated 1o the RBwiththe rav11y determined.
The Message-3 with lowest quality is indexed as #0,
and thereby the Message-3s are indexed as #0, #1, #2,
#3, ... When only one type of quality is used, the
order of plural Message-3s is arbitrarily determined.
20 (3) The following process is performed
according to a Hopping mode.
The Hopping mode is a parameter designated
via the external input interface (I/F).
If the Hopping mode is zero (Hopping mode
25 == (0), the base station apparatus generates Message-
3 sets, each of which includes a pair of two
Message-3s selected on a two-by-two basis from the
beginning of Message-3s in the order of #0, #1, #2,
#3, ... The Message-3 sets are indexed as #a, #b, #c,
30 .. (the Message-3 set #a includes the Message-3s #0
and #1, the Message-3 set #b includes the Message-3s
#2 and #3, and so on). When the number of Message-
3s is odd-numbered, the last Message-3 constitutes
one Message-3 set.
35 The base station apparatus allocates “RBs
which have reflective symmetry at the center of the

system band” to the Message 3 sets in the order of



lowest frequency among available RBs to be allocated to the Message-3s;
#1: #1 is allocated to the RB with the 20 highest frequency among available
RBs to be allocated to the Message-3s; #2: #2 is allocated to the RB with the
next lowest frequency among available RBYt be allocated to the
Message-3s; 25 #3: #3 is allocated to the RB with the next highest frequency
among available RBs to be allocated to the Message-3s; and so on. (This
process ‘tontifiies tifitil RBs ar@ alfotafed tovall tHeeMessggeB3H 301 (4) The
modulatirescheme forlalthet Meskage3s isidetérminedasBEKs (5)n the
Transmissi@apayeriof the Mplipk, SchedwingGrant fereach MessageSris
determinggl, based 9n guality infermation, For example, when the 33 quality, o

informatjon indicates "high quality",. transmission power is,determined as low
trangsmi;[l./g?osnS ap%%v?r?Fér%egaem%f}éI?%v ee% géésed}i?nin%r?snla?o% - 125

ua
indicates oGty trangATs<iR PBwer iéﬂb%‘?e)r/mﬁeﬁléglrﬁéﬁ
transmissicrP power. o Altérrdtivelys ransmidsicn power Mmaythe deisnvined
regardless b quakity infarmationakor examplen Stthis qualityl information is
included;insthe Message: Adndhe é@ndqravacgggi thpe,duf%-uwhﬁﬁsnchﬂf@fe
RBg can,he gllgcatgd to fhe Message-3¢ duping this process: the process;,

comes tg z%n end. The base séﬁtlon ap%aratusldc%es notflO tragsmlt a .
Message? &f&%ﬁeres_ﬁgﬁsaeﬁ m?ﬁes ré)ndo%aaéqe\ésl&ogé (re'td'the _us%?
equipméntisidinal (B wHicH hag aMESSAE-318 which he RBlgst 1n the
allocatedlc Afteasatively) thé base sthtioneapparatusamay dtraresmit the
Message-2 (RACH respense)rs the rardomn 15:@ccess praecdidedn dhe pexn

Supg“”@@particular Message-3 set is different from the
number of RBs in the other Message-3 in the
particular Message-3 set, the base station apparatus
uses a larger number of RBs to allocate the “RBs
which have reflective symmetry at the center of the

20 system band”.

The base station apparatus 200 may notify
the user equipment terminal that the Message-3s are
transmitted with hopping, as information included in
the Uplink Scheduling Grant to be mapped to the

25 Physical Downlink Control Channel (PDCCH), for
example.

The base station apparatus does not
allocate RBs which are placed outside the RBs
allocated to the Message-3s to the UL-SCH to which

30 dynamic scheduling is applied. In addition, when
the number of Messsage-3s is odd-numbered, the base
station apparatus does not allocate the RBs used for
transmitting the last Message-3 to the UL-SCH to
which dynamic scheduling is applied.

35 In this example, frequency resources (RBs)
after hopping are the RBs which have reflective

symmetry at the center of the system band.



In step 5809, Setting of RB allocation mode is performed. In this step, the
RB allocation mode is determined. The UL RB allocation mode shown in
Table 7 is a parameter designated via the 20 external input interface (I/F).
The loop process with respect to the index j(‘l composed of steps 5812,
5810, 5814, 5816, and 5818 is executed based on the selection order of
user equipment terminals (UEs) specified by the UL RB allocation mode. 25
- 126 [Pable7POLIRE Bllocdtiiioeey MoteDéfisiior! NMBdeOFFRIS is a
normal RBraflbcatiors mdoe. kB thigmade, dhe folloinving selection onder of user
equipmeyt terminalsriiES)is uisedl (st eriterion) JJsesequipmentterminals
(UES) for retransmissjon &g selectad: Amang these, yser gguipment,
o S oy hel Seleslion arder 5 aseiiiec [ 2 user equpert
terminal with a?onger elapsedl?ime from initial transmission. enfthe

elapsed'fitie fthe ¥ame fdrpldril Bser BeuiptBREENMnGIS (UB ST, AR ted
selectiory corder is'Erbitrerg deterhsinéd.t@ndicrrerid)sgsercequipment v
terminals d@rinitiat ifransmission<areselectediamongdhese usery equipment

terminals {UES) a2 higher selections order s agsigned Jo the cangdidates for

the quset equipmant termipals, (Lo wigh,adip. respurges are to be
allocated a%cordlnghto dynamic sc eq\lillnﬁ" determined in_Section 4.1.11.

Mode-1 ThiSis"E RECAlIocAtion Mo de in WhHich'RBS &Y the ehdrof the S%Fem

band aré afi6&iE8%0 Alternatively, the number of RBs may be
determined regardless of quality information. For
example, this quality information is included in the

15 Message-1 in the random access procedure.

#0: #0 is allocated to the RB with the
lowest frequency among available RBs to be allocated
to the Message-3s;

#1: #1 is allocated to the RB with the

20 highest frequency among available RBs to be
allocated to the Message-3s;

#2: #2 is allocated to the RB with the
next lowest frequency among available RBs to be
allocated to the Message-3s;

25 #3: #3 is allocated to the RB with the
next highest frequency among available RBs to be
allocated to the Message-3s; and so on.

(This process continues until RBs are
allocated to all the Message-3s.)

30 (4) The modulation scheme for all the
Message-3s 1s determined as QPSK.

(5) Transmission power of the Uplink
Scheduling Grant for each Message-3 is determined
based on quality information. For example, when the

35 quality information indicates “high quality”,
transmission power is determined as low transmission

power. For example, when the quality information



user equipment terminals with low path loss (Pathloss). (1st criterion) User
equipment terminals for retransmission are selected. Among these user
equipment terminals (UES), a higher selection order is assigned to a user
equipment terminal (UE) with lower path 1065, (2nd criterion) User equipment
terminals for initial transmission are selected. Among these user equipment
terminals (UES), a higher selection order is assigned to a user equipment
terminal (U wwtteRwek Pathl toss Mode 2-PRiSTS a RBallBEatToh mMdde in
which RBstwith iowdreguenty are allocatéd 40 usep egeipment terminals
with high, pativless i (Ratkloss). { hstcriierion) Ysel-equipment teraivals fak o
retransmission 11127 age sglectad. Amang these; user equigment, terpinals
(WES), 3hoher seieclion preLR 2SNl to auscr equpmantic gl bo
(UE) wit .ighgr pa 16ss. (2nd Cri erlon)lﬁser equipmen terminals Tor initial

transmission afd Sele &I AniSify e sB ket difipment terminals (UES), a
higher selection ordefiscassignaw trakiser equiphserit téminabUEPwithe
higher patslosse Maeder3rThig isa RB altocation, mode in whichs RBsomdth to
high frequency.are afipeateddto uses requipaIeHA terminalsyuth high path loss
(Pathloss). (1stGritegop). Ysereauipment terpungls for retansmission , 4 o,
access procedure to the user equipment terminal (UE)
which has a Message-3 to which no RB is allocated.
Alternatively, the base station apparatus may
transmit the Message-2 (RACH response) in the random
15 access procedure in the next sub-frame.

In step S809, Setting of RB allocation
mode 1is performed. In this step, the RB allocation
mode is determined. The UL RB allocation mode shown
in Table 7 is a parameter designated via the

20 external input interface (I/F). The loop process
with respect to the index “Jj” composed of steps S812,
S$S810, S814, S816, and S818 is executed based on the
selection order of user equipment terminals (UEs)
specified by the UL RB allocation mode.

25



are selected. Among these user equipment terminals (UES), a higher
selection order is assigned to a user equipment terminal (UE) with higher
path loss. (2nd criterion) User equipment terminals for initial transmission are
selected. Among these user equipment tetrhihals (UES), a higher selection
order is assigned to a user equipment terminal (UE) with higher path loss. -
128 For example, when the system is frequency- adjacent to a WCDMA
system at one end and(t6?&1 BTE! systeRPafthesthér éad Me6e-2 and
Mode-3 are selected. Specifically, when the system is 5 frequency-adjacent
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raninalonith tower- pattuloss, @md thereby degnadatiopof
WCDMA systepbean beyedueed-izhEar. example, when
uenhcy- adjacentitonCDMA systems at both ends, Mode-1
User equipment terminals for initial
transmission are selected. Among these user
equipment terminals (UEs), a higher selection
order is assigned to the “candidates for the
user equipment terminals (UEs) to which radio
resources are to be allocated according to
dynamic scheduling” determined in Section
4.1.11.

Mode-1

This is a RB allocation mode in which RBs at
the end of the system band are allocated to
user equipment terminals with low path loss
(Pathloss) .

(l1st criterion)

User equipment terminals for retransmission
are selected. Among these user equipment
terminals (UEs), a higher selection order is
assigned to a user equipment terminal (UE)
with lower path loss.

(2nd criterion)

User equipment terminals for initial
transmission are selected. Among these user
equipment terminals (UEs), a higher selection
order is assigned to a user equipment
terminal (UE) with lower path loss.

Mode-2

This is a RB allocation mode in which RBs
with low frequency are allocated to user
equipment terminals with high path loss
(Pathloss) .

(1st criterion)

User equipment terminals for retransmission




selected. Specifically, the base station apparatus allocates radio resources
(frequency resources) for the shared channel, at both ends of the system

band, 30 to a user equipment terminal with lower path loss.

In addition, the

base station apparatus allocates radio resbrfces (frequency resources), at
the center of the system band, to a user equipment terminal with higher path
loss. 35 Since the user equipment terminal with low path loss has low uplink
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(2nd criterion)
User equipment terminals for initial
transmission are selected. Among these user
equipment terminals (UEs), a higher selection
order is assigned to a user equipment

terminal (UE) with higher path loss.




allocated to a user equipment terminal with lower path loss and radio
resources (frequency resources) for the shared channel which are placed at
the end of the system band and far from the frequency used 30 for downlink
are allocated to the user equipment termingl With higher path loss. Since the
user equipment terminal with low path loss has low uplink transmission
power, interference power from the transmitter in the user 35 equipment
terminal (i.e., the uplifleffeGiemi sand fthe e ceNeF ffthesudereduency -
equipment terwinal (ie. atheCdinknisfrequencyoband)ris lewdAccordimghyl &
130 radig/easotirees for dhe Uplink Shayeti&hannek neandie dowalkiak
frequency band gge allagated fq the user gquipment teginalwith lower
transmission Lpor\{\f:er’—g'&d g&%ﬁ??y tlnteggger}&e wer fr%rg H{[hg 2 transmitter to
the Tecelver in the User e uipment Terminal can be Téduced. As a reSLJelF,
downlink Tecéptidn froperties 8&rF Be HnprdVed thteffeféitte powePfidm the
transmitferasd 1the reeeiver becomes highersviiad five UslitkirC eansmission
bandwidtlt beqomeswider Accosdinglye thebasetsiation appanmadtis 200 maye
set an uppet ligtt effherransmissiondangdwidthfor the Uplink Shared

C*l%“”e's%’éf%'@aé‘ﬁd may allocate freguengy respurces for the Uplink, .
Shared C aﬂnﬁl such that 15islgle frequenc%eagdmdth for the Uplink Shared
0

ChanneFis 16ss than or eIcilua %htelﬁﬁpertllmit. i\sc%orsdtir?gtfoofhisagpoacreaég}ls

interferefité Powet From Cthie tFaTSHitter fo thefreeeRer i fHesGserEyipment
terminal@ah ke reducedt As d-f8suity 20=downlihkereceptior properticd ean

be improuesk muntherd intederence powerdfigmdhe ttansmiter tasthenreceiver
depends,9gthe-fregugngy,bands or the system bandwidth used in the mobile

communication system, . ofal uRliok or SQMNIRK .« e rninat wich 1o

path loss has low uplink transmission power,
interference power affecting the adjacent frequency
band is low. Accordingly, radio resources for the

20 shared channel on the side of the WCDMA system,
which is more tolerant to interference signals, are
allocated to the user equipment terminal with lower
path loss, and thereby degradation of properties in
the WCDMA system can be reduced.

25 For example, when the system is frequency-
adjacent to WCDMA systems at both ends, Mode-1 is
selected. Specifically, the base station apparatus

allocates radio resources (frequency resources) for
the shared channel, at both ends of the system band,

30 to a user equipment terminal with lower path loss.
In addition, the base station apparatus allocates
radio resources (frequency resources), at the center
of the system band, to a user equipment terminal
with higher path loss.

35 Since the user equipment terminal with low
path loss has low uplink transmission power,

interference power affecting the adjacent frequency



25 bandwidth assigned to the frequency bands, or the space between the
uplink frequency and the downlink frequency. Accordingly, Mode-2 or
Mode-3 may be selected based on the frequency bands or the system
bandwidth, the total uplink or downlink bandwidth 30 assigned to the
frequency bands, or the space between the uplink frequency and the
downlink frequency. In addition, the upper limit of the transmission

bandwiddid ft the Uplihk SRredCharhel »may becdéteffiettsaseeiort fife
frequencyhbards oh35 ke systenhbandwidth, thé tofad uplirkenddwnkinka re
bandwidth assigned te ¢he frequency bandsnas the tspacenbetweenithe uplisk
geque”%%d Iﬁ%ﬁéﬁé"é’fﬁiﬂ”‘%&% ff%%%‘?{%’g%%f%%‘a%?éég% ElréaliUISHS}énel
ands m requency panas" aefined | . . 1N ste
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RemainihgCh&RIiSPPERsrmed Mt I det8rrhihetNfSthBF tHeré 76 avdifble
RBs to bealictated & thedl L ISOHA6 whiek dyhamic schedigingG94pplied.
When theye asen available RBsdade .allocated to the UL-SCH, the 10

process of the RB Remaining aheck refuras QiOtherwise, the pracessof -

the RB Remaining Gheck returns NG (failed), \Whep the regtof the,RB
Remaining Check  is determined aﬁ K, the%rocess %oes to ste@ 5814 15in

O
, o i .
which UE gee(ﬁectlo%ﬁg%%rf%)?r%eayw%an @ resift of the’ RB'RemMamim

Check i5%fetermiRgd a3 NG theoprocess bt BFRIURTER CSéletfion RPERp ©F
5208 cofiies tofartérd 'Whendhe¢esultobthetRBRemainity Check 2@ is
determinggkas Mgz, ithaACK taay be dransmitied viai tlae PiHCliktocthenuser
equipment terminal (UE) to which the UL Scheduling Grant cannot be

transmitted and which perfprms reransmission. Wih regard to,., 1,

allocated based on uplink reception power, and
thereby the system capacity can be improved.

For example, when the frequency (frequency

20 resources) used for uplink is different from the
frequency (frequency resources) used for downlink,
Mode-2 and Mode-3 may be selected. Specifically,
radio resources (frequency resources) for the shared
channel which are placed at the end of the system

25 band and near the frequency used for downlink are
allocated to a user equipment terminal with lower
path loss and radio resources (frequency resources)
for the shared channel which are placed at the end
of the system band and far from the frequency used

30 for downlink are allocated to the user equipment
terminal with higher path loss.

Since the user equipment terminal with low
path loss has low uplink transmission power,
interference power from the transmitter in the user

35 equipment terminal (i.e., the uplink frequency band)
to the receiver in the user equipment terminal (i.e.,

the downlink frequency band) is low. Accordingly,



the user equipment terminal which has transmitted 25 the ACK (HARQ
Process), when the maximum number of retransmission times has not been
reached, it is assumed that the user equipment terminal (UP) has "data to
be retransmitted" in the next transmission ]ti?lqinﬁ according to Synchronous
HARQ. In this case, 30 the ACK means that retransmission of the Uplink
Shared Channel (UL-SCH) is temporarily stopped. In the following, the effect
of transmri@ tHEACK: SRBtheoPHICH tdRHe BSefEquipFhent dernTihan®sE)
to which the bbvScheduling<sranb canietrise transmitiedc3ds and wehiche
performs setransmissieads deserbed belpws nWihensthetuser egquipment

terminal (IR} canngt sticcessiylly raceive the Uplink,gehequyling Grant for -

132 retransmlssQn of thce UE) ink Shared Channel (UL-SCH), the user
mi O

equ?pmetnﬁgrlsmmaf%ﬁows information l(\I].%F, ACK/NACK ?rgng%lft%é)én \e/fétthe
PHICH. ViA8H tiel restit dtthé KB Refrainiig Cheéd&Sis deteMiiBd 16 5s NG,
the base’ stagibh apparatos 200idseschrot Fransmitthg ¢plink Scheduling
Grant. As a result, themser equipmentgenminaltd) folews tafosmatiorr to
(i.e., ACKMNACK) dransmitied viatherRGHCH. When thednfosmatien
trapsmitiedyia, the PHICH, i the AGK, JOIheuse) equipment terminal c%%?

stops regggsrglssmn of the UL-SCH. Otherwise. (in the case of the NA

the user equipr‘?l%ren Fetrr%ﬁﬁrtuﬁprae Fanghi s%eWSﬁﬁ u%fhgut%]%esléme

frequency: TéSotrces a8 thé 3858Lireés tRed 3o previousS trahsmission in
this casehalreni thébase stafioh-apparates mstragtsednothert aserreguipment
terminalr 4k )tocsansroit tm@ym5¢thwitgmh&earreﬁp®nfﬁmg sfiequencyt
reseurces,used for.the previgus fransmission.the Uplinkshargd Channel
(UL-SCI—Cl)nfor 2Q retra smissioQ k%y the user ujcpm%lplt termina (QE

or Glﬁi’iegg @) 1

SS e er

collides with the ,Upjhsnk S?hare C?hannel? SCH) for franSmission %‘;%h'e
oﬂerus%?%&ﬁ%hﬂﬁn§8nﬁHéF process, interference power Trom

the transmitter to the receiver in the user
equipment terminal can be reduced. As a result,

20 downlink reception properties can be improved.

Further, interference power from the

transmitter to the receiver depends on the frequency
bands or the system bandwidth used in the mobile
communication system, the total uplink or downlink

25 Dbandwidth assigned to the frequency bands, or the
space between the uplink frequency and the downlink
frequency. Accordingly, Mode-2 or Mode-3 may be
selected based on the frequency bands or the system
bandwidth, the total uplink or downlink bandwidth

30 assigned to the frequency bands, or the space
between the uplink frequency and the downlink
frequency. In addition, the upper limit of the
transmission bandwidth for the Uplink Shared Channel
may be determined based on the frequency bands or

35 the system bandwidth, the total uplink or downlink
bandwidth assigned to the frequency bands, or the

space between the uplink frequency and the downlink



(UE). As a result, transmission properties are degraded. When the base
station apparatus 200 25 transmits the ACK via the PHICH in the case where
the result of the RB Remaining Check is determined as NG, degradation of
transmission properties can be avoided. The "available RBs to be allocated
to the 30 UL-SCH to which dynamic scheduling is applied” correspond to
RBs other than the RBs allocated to the Physical Random Access Channel
(PRACH) a1t theC Physitar UpakREbatroF Ehahn eI (PICEHY athéGaard Pe
RBs, the' RBz2alloeatet-toctherldly- SCH de whicht 35 peérsistens seleduling is

applied, the RBs allocated; teghe dMessagee3 inthedapdomaccassset
proceduge, and the RBs gllocated to the UL-SCH to which dynamic - 133

scheduling is applied after TFR Selection (including for both retransmission
andginitial transmissio%l. ?ﬁ%%%% ggmb%% o%ﬁénvaa%ébpegR E SGBelaﬁlocated
to the UPSSEA 18 Which dynamicsdieditingds Yppieets (inefuding St both
retransniigsiohantetr&rsmission? is definedsd N{RB) € réafithé RBsich
allocated {o thel ULsSGEo whigh idynraritiseheduling is applied after TFR
Selectiopgv{naluding fas Qoﬁ{brggr@n@m&gm aadinitiah10 Uﬁﬂgth,Si%)e
corespond.tothe RBs determined in. step, 5814, whepdhe valueqf *j" is less

than theOcHrrent,vaIue in the loop process with respect to .the index "j"

t
composSi o1 SlEp 8810 SETA SET6, “And SE16C15 T aieh G814 GE TFR
Selectioh§$ Yetfortted The 4l station apparatus determines the transport
format for the "user ediipment seramal tUEY to-WwhickEralifonreisolrce SCarectd
be allocatediacearding:to dynamic schedpling @veludings2Q tordxoth irigals
transmission,and FeHaNSIBISSIOM o ction is performed.

When the result of the RB Remaining Check
is determined as NG, the process of the UL TFR
Selection in step S208 comes to an end.

When the result of the RB Remaining Check

20 is determined as NG, the ACK may be transmitted via
the PHICH to the user equipment terminal (UE) to
which the UL Scheduling Grant cannot be transmitted
and which performs retransmission. With regard to
the user equipment terminal which has transmitted

25 the ACK (HARQ Process), when the maximum number of
retransmission times has not been reached, it is
assumed that the user equipment terminal (UE) has
“data to be retransmitted” in the next transmission
timing according to Synchronous HARQ. In this case,

30 the ACK means that retransmission of the Uplink
Shared Channel (UL-SCH) is temporarily stopped. In
the following, the effect of transmitting the ACK
via the PHICH to the user equipment terminal (UE) to
which the UL Scheduling Grant cannot be transmitted

35 and which performs retransmission is described below.
When the user equipment terminal (UE) cannot

successfully receive the Uplink Scheduling Grant for



which is determined in step S204, and allocates RBs. With reference to Fig.
11A, Uplink TFR Selection in step S814 is described below. According to the
following process, RBs are 25 allocated to a jth "user equipment terminal

(UE) to which radio resources are to be allocated according to dynamic
scheduling”. Figs. 12A and 12B show examples of TF Related table. As
shown in Figs. 12A and 12B, the 30 TF Related table may store the
corresporidercesBefveet raeifo fFesdubeesi(ife AbMBRY of Fesbirée BlockEYH) /
available far trarssmissionof¢he Uptink i8haretoChammeli nplinkneadio quality
information, eand adnrodulation seheme iancka data sizedisedfor35 when

transmission ofthe,Yplink Shared-Channel, The base -station apparatys may
det%rmlne t tran%mlsglon for%?cti(the modulation sc?qgnedgnd the gata
e

size) - 134 usGéd_ or the Uy ?inls( ared Cﬁ%?\én]éﬁtvbllﬁﬁ feference  to the TF
related tabR} HAsEd %@aﬁﬁld%iﬁ of AHB ‘Stthdiitg Referefice Sigimal v+t
transmittétefromethec dséreuipment weirnvidal (Fadio grialigriaformationas- 1on
calculated based norSIRA for) exampleh and ¢ddioi sescuscesitha numberrof
resou fC@cQ@Cké)f%\@i@b_hE‘o ﬁorttf@miﬁgi@@opfm@ U&l@hﬁhﬁi‘ﬁd Q‘%‘H@'-ACK ,
The, data,size, is.determingd (o6 a maximum yalue whigh satisfies a

predetermined error rate, Whep u%hnk 10 radio quality information and
frequencryer'tersact)rtlj?(rznelsS Avallablé 167 the Shared Chaﬁﬁelearrvéjfﬁ(%d.( Tﬂeuf‘ﬁ
Related tasié ay stote NaS e trafismissfon forriarfietdatasize asded for)
transmissiorrehthel Uplink Shaked Chanmeha rmodulation schemesosed for
15 the Uplisk Shased Shatnel, anebthearpounrtef fregueneyresesirces used

for the Uplink shared sGhannel. Itishouldbe nofed.that £igs, 124 and 128,

merely shows e>,(CampIe values %gd é/glouteg ather than_those shchn in Figs.

ratus " Instruc er User eguilpment termrnal
12A andaffét may Se used. In , AHER ,
(UE) to transmit the UL-SCH with the corresponding

frequency resources used for the previous
transmission, the Uplink Shared Channel (UL-SCH) for

20 retransmission by the user equipment terminal (UE)
collides with the Uplink Shared Channel (UL-SCH) for
transmission by the other user equipment terminal
(UE). As a result, transmission properties are
degraded. When the base station apparatus 200

25 transmits the ACK via the PHICH in the case where
the result of the RB Remaining Check is determined
as NG, degradation of transmission properties can be
avoided.

The “available RBs to be allocated to the

30 UL-SCH to which dynamic scheduling is applied”
correspond to RBs other than the RBs allocated to
the Physical Random Access Channel (PRACH) and the
Physical Uplink Control Channel (PUCCH), the Guard
RBs, the RBs allocated to the UL-SCH to which

35 persistent scheduling is applied, the RBs allocated
to the Message-3 in the random access procedure, and
the RBs allocated to the UL-SCH to which dynamic



20 addition, although Figs 12A and 12B show the case where the number of
RBs is one (the number of RBs = 1) and the case where the number of RBs
is two (the number of RBs = 2), respectively, a similar table can be used in
the case where the number of RBs is 25 graater than or equal to three.
<Process> In step S504, the following parameters are provided. Nremain
(RB) : the number of Remaining RBs 30 Ncapability: the maximum number
of RBs Reh®dbitithe maxiakim dath Sizé(paylbad 3526 SHHieR isdetetrihigen
based onhdhe RIE bategory Neapability neanydbe setas antintensal i parameter,
may be setas a parametesdesignatad via 35 the Hppergode, orimay: heset
based op infofmatien dpgludsd.in the, UE capability reported Hg”l@eaﬁ:ﬁried
e i b N ol o N LU T P

frequenc resources useffor up |r(1‘§i)transm|55|on er equipmen

terminal (BEYeCarn BE providled=Next, in step 5505, the number of 5 available
RBs Nalloeatea(RB) t8le &fctatdd fr-thecdseroeghipm&mt $€imihal (DRSS
calculated:Nremain(UBHuNULsSCH apb liEquatiar 18T emair Natlocated

=min [N(Uak)Neapabiiys 103tisrassumedhthat available RBsitoihg Allocated

to {he jth. Juser eaulpment teppinal (UE) to whigh radio resQuices are tq pe
allocated accosr%l?g to cg/naml sc equllng" gre‘ cgntlnuglus. When the RBs

are not csotn?l%uous, the™ a%gilé:bg RBs 15 t0 be allocated"aré d% grrfniﬁg as

a set of RBST Which Ras thet hakitfumminBér6Favailabid'RBRIIBYE t°
allocated 'amongieentinbus availablé RBs ¢ bes S810, S814, S816,
and S818.

15 In step S814, UL TFR Selection is
performed. The base station apparatus determines
the transport format for the “user equipment
terminal (UE) to which radio resources are to be
allocated according to dynamic scheduling (including

20 for both initial transmission and retransmission)”,
which is determined in step S204, and allocates RBs.

With reference to Fig. 11A, Uplink TFR
Selection in step S$814 is described below.
According to the following process, RBs are

25 allocated to a j*® “user equipment terminal (UE) to
which radio resources are to be allocated according
to dynamic scheduling”. Figs. 12A and 12B show
examples of TF Related table.

As shown in Figs. 12A and 12B, the

30 TF Related table may store the correspondence
between radio resources (the number of resource
blocks) available for transmission of the Uplink
Shared Channel, uplink radio quality information,
and a modulation scheme and a data size used for

35 transmission of the Uplink Shared Channel. The base
station apparatus may determine the transmission

format (the modulation scheme and the data size)



allocated. When there are plural sets of RBs which have the maximum
number of available RBs to be 20 allocated, the "RBs to be allocated" are
determined as a set of RBs with a lower frequency. When the number of
subcarriers corresponding to Nallocated incltdés factors other than 2,3,
and 5, Nallocated is determined as a maximum 25 integer among integers
which include only factors of 2, 3, 5 for the number of subcarriers and which
are less'firaf Nglfoediea URiternbtively rRdll 6emeaRB) mayber eaRuftes
accordingototthe faliowingaapproactn 36 rathes ¢warmtheralbove-mentiohed o £

equation ((Equation i18}). Wher pad lassheiween he Hser equipment the

terminal (UE) %@EM@ 5&@‘5&9!1 ﬁQEaf@E%%ZQO ﬂ@@gﬁrm% PR gqyal{o
a p%rdet r[nnep thr%sqD sho d L UL {[ocated RB ma be

calculatéd ac accor ing to?hSe oIIowmg e%uatlon uatlon 19]
N(RB) N eSr?ﬁlrifﬁ.?rﬁa h-PR dlibeRed N rﬁ’ﬁﬁw{c&gﬁﬂros]@theﬂﬁéélable

Nallocatéd{RBY maybescdlenlatdd Hreokding 16 tHe folledind egustion The
([Equatior 26])s {Equatiori20EN{RBe N -tmirbreraame,xi,a)mN value which
m,aowerallocatepdNr Zypicats Wk x-GhpLeisiess thandNUkiLQWRL 10
(N xighpls § NUYL, Lowm);. nmer%@l@ﬁs may ?%e%%%%@&?dr‘%%%‘?ﬂ%yp"'

(UE Power Headroom repo ted tﬂ yser eq pment terminal (UE) and
the recelvedLell[eve]rof e U nek Shared'c aﬁﬁgl( 2SBH) L 5Fthe Soundlng
Referenéé Sigridl FTHe fos8as éé?@ﬁl%tec?ﬁaﬁt?oﬁWTBEsp&ﬁer
Headroom)reportedhe data size used for transmission of the

Uplink Shared Channel, a modulation scheme used for
15 the Uplink Shared Channel, and the amount of
frequency resources used for the Uplink Shared
Channel. It should be noted that Figs. 12A and 12B
merely shows example values and values other than
those shown in Figs. 12A and 12B may be used. 1In
20 addition, although Figs 12A and 12B show the case
where the number of RBs 1s one (the number of RBs =
1) and the case where the number of RBs is two (the
number of RBs = 2), respectively, a similar table
can be used in the case where the number of RBs is
25 greater than or equal to three.
<Process>
In step S$504, the following parameters are
provided.
Nyemain 2 : the number of Remaining RBs
30 Neapability: the maximum number of RBs
Npax,pbit: the maximum data size (payload
size) which is determined based on the UE category
Ncapability may be set as an internal
parameter, may be set as a parameter designated via
35 the upper node, or may be set based on information
included in the UE capability reported from the user

equipment terminal (UE). Using Ncapability, the upper



from the user equipment terminal (UE) and the received level of the Uplink
Shared Channel (UL-SCH) or the Sounding Reference Signal corresponds
to uplink path loss. On the other hand, path loss 20 reported from the user
equipment terminal corresponds to dow_nli}‘&Spa_th loss. The effect of
calculating Nallocated(RB) based on the threshold ThresholdPL,UL and path
loss between the user equipment terminal (UE) and the base 25 station
apparatds 200 i® descieerheldws £op ExemiplE Sitcart PTESYStert
employing thes RDEx {Brequency DivisioveDuplexing)schemey thenaplinkUE )
transmission signglissthedser equipment terminal (UE) may become an
interference signal to e, 30 downlipk recepjion signal, Ag,a.resylt, quality of

the downlink reception signal may be.degraded. Generally, the user
equ%)mean\ﬁérlrﬁ%g ( S?ngﬁid%?t%? Duplléfe%‘\?vh?cﬁgrce?%%é; the %gﬁaéles of
the uplifk 7 $Fenshfis&ion Signdl nto the thitFor-fdceiving a downlink
signal and performinghlh@ade(r[ﬁ%dﬁlaﬂonamd—décddiﬁlg. However, the
leakage cannot be fullye gremented. 1Fg. 13A schematically shows the 5
mechanism of interference in the user equipment terminal (UE). As shown in
Fig. 13A, the transmission s}gr}ge!te g%%ﬂiﬁt%ﬂransaitter is leaked into

the receiver without power of th&*transmis$idfsign&fBeéing fully reduced in
the 10 Duplexer, and the leaked transmission signal may become an

intePference signal which dégrariesrfirality” df tie Feckplion sigital “Phé&fnore
separated thecdiffererice ishbetivéel tise frequencyiehthetuplinktednsHiEsion
15 signat andiihe dreguency of thesdowslirk eeception signad,cerdbe lower the

transmission,pawgr; ot the, Yplink ragsmission ﬁ%ma!aix_seﬂteo%r@@ﬂ%ro%‘@.
leakage hecomes, Further the narrower the uplink ., = «__:1.11¢ rBs

S are not continuous,

15 to be allocated” are determined as a set of RBs
which has the maximum number of available RBs to be
allocated among continuous available RBs to be
allocated. When there are plural sets of RBs which
have the maximum number of available RBs to be

20 allocated, the “RBs to be allocated” are determined
as a set of RBs with a lower frequency.

When the number of subcarriers

corresponding to Niii1ocateq includes factors other than
2, 3, and 5, Naiiioccateq 1S determined as a maximum

25 integer among integers which include only factors of
2, 3, 5 for the number of subcarriers and which are
less than Naiioccated-

Alternatively, Ndlwawdmm

may be
calculated according to the following approach
30 rather than the above-mentioned equation ([Equation
1817) .
When path loss between the user equipment
terminal (UE) and the base station apparatus 200 is

greater than or equal to a perdetermined threshod



transmission bandwidth is, the smaller the leakage 20 becomes. In uplink, the
higher the path loss is, the higher the transmission power becomes.
Therefore, when path loss is higher, by makin6g the uplink transmission
bandwidth narrower, it may become po§siE)Fe to reduce interference of the
uplink 25 transmission signal with the downlink reception signal. Fig. 13B
schematically shows the effect caused by the interference of the uplink
transmiSSicie SighaPwith:-theNdownlink recepfisn Psighall Figk A38shows a
transmissigresighabfrom 30 thefvsercequigmentiteriimal (UEL) avithomigher ) .
path loss and a transmisgian sighal from the user equipment terminal (UE2)
with lower path loss. In other words, transmission power of UE1 is high and
transmission power of UE2 ig low. 35 rtléPto yjther reguce interference
of the uplink transmission sighi&tWith the|delink t+et&btjon signal, the RB
allocation mode in step - 138 5809 is set to Mode-2. In the case of Mode-2, a
frequency resource with zelowis freqliency:isq allocated tosa gsercaguipment
terminal{tlx) mdthng highehpathdoss.wAsia regult tthe higherutransmission .
power of the user equiprgenttesminal j(UE), the more separated is the
difference between the frequency of the uplink transmission signal and the
frequency of the downlink regeption si n |NEEYE, }*ﬁreby interference of the
uplink transmission 10 signal whtifthe itk réceptiit gignal can be
reduced. For example, in Fig. 13B, since the transmission bandwidth of UE1
is narrow while transfissiorspéwer BflUELxis high, Istesferdrioe With the.
downlink band:can be neduced. Furtherdng-g.h 15438, sséncestsansmission

power ofUE2 s lewyhiles the gansmissiesbangwidihy of WEZJS Wideported

interferepge wif the, downlink Rand.¢an pe 1educed: (uz) ang the

received level of the Uplink Shared Channel (UL-SCH)
or the Sounding Reference Signal. The path loss

15 calculated based on UPH (UE Power Headroom) reported
from the user equipment terminal (UE) and the
received level of the Uplink Shared Channel (UL-SCH)
or the Sounding Reference Signal corresponds to
uplink path loss. On the other hand, path loss

20 reported from the user equipment terminal
corresponds to downlink path loss.

The effect of calculating Naliocateqd 7P based
on the threshold Thresholdpy,yr. and path loss between
the user equipment terminal (UE) and the base

25 station apparatus 200 is described below. For
example, in an LTE system employing the FDD
(Frequency Division Duplexing) scheme, the uplink
transmission signal in the user equipment terminal
(UE) may become an interference signal to the

30 downlink reception signal. As a result, quality of
the downlink reception signal may be degraded.
Generally, the user equipment terminal (UE) includes

a Duplexer, which prevents the leakage of the uplink



In this example, it is assumed that the uplink frequency is lower than the
downlink 20 frequency. When the uplink frequency is higher than the
downlink frequency, Mode-3 rather than Mode-2 may be selected as the RB
allocation mode in step 5809. In step 55_0é, gT_emporary RB group is 25
determined. The process of determining the Temporary RB group for each
UL RB allocation mode is described below. (1) If the UL RB allocation mode
== Modé-r30 0N FRissrocéssTRdeseribed With etéfentertorFige 141 istep
5602, it odetéiminesiwhether thie transmission typeisddighded.afthieon and
transmissiivtypeg 35 isicalsulated imstepsii2t; When the: treasmissian type
is High Fd. RBS .are allogated tothe ysex equipmentferinal (JE)- 139

amang tmgé' g%i£%ble§ s.to %e ggg%ateg to Itlhe;C Ie_ Cel-ét% thiLchg amic
scheduling erelng]fter cajllréa *available Rés to be eﬂ[%catedq) y Whichare
determirféd h'<tép 5818) begimmint/ 8 the I6west 5 fequéREy or the
highest freguencysgritil the htiniber 96 RBS t6 Heldllochfed-tortheniserer 1is
equipment atesminal {UE) issgreaterithan oriegquakto Nalecated. ththis case,

hoppingis agtsed iSpedifically; instend6dd; it js 10 determingd that
trapgmission at the UL;SCH,In the, corresponding.subrirame;ig jiial, . .,
transmlsg.lon. When trar%sml sion of the UL-SCH E},B(g%teir%mlneddas |n|t|all "
transmiss%:nof“s?eﬁL 5604 ?E ,ri%ns%gp %%%fdthév ith tHé %lgehses%ua tHY
frequen&for-the 16Ge3P 15 FreqBieds hich is far from the center of the
system band is allocated anvorrg avaitabie RBstfocbalifference is

between the frequency of the uplink transmission
15 signal and the frequency of the downlink reception
signal, or the lower the transmission power of the
uplink transmission signal is, the smaller the
leakage becomes. Further the narrower the uplink
transmission bandwidth is, the smaller the leakage
20 becomes. In uplink, the higher the path loss is,
the higher the transmission power becomes.
Therefore, when path loss is higher, by making the
uplink transmission bandwidth narrower, it may
become possible to reduce interference of the uplink
25 transmission signal with the downlink reception
signal. Fig. 13B schematically shows the effect
caused by the interference of the uplink
transmission signal with the downlink reception
signal. Fig. 13B shows a transmission signal from
30 the user equipment terminal (UEl) with higher path
loss and a transmission signal from the user
equipment terminal (UE2) with lower path loss. In
other words, transmission power of UEl is high and
transmission power of UE2 is low.
35 In order to further reduce interference of
the uplink transmission signal with the downlink

reception signal, the RB allocation mode in step



allocated. In other words, when the RB with the lowest frequency is far from
the center of the system band, RBs are allocated to the user equipment 20
terminal (UE) beginning from the lowest frequency until the number of RBs
to be allocated to the user equipment terminal (UE) is greater than or equal
to Nallocated. On the other hand, when the RB with the highest frequency is
far from the center of the 25 system band, RBs are allocated to the user
equipmenit Oterininal FOEY DelYiriting fromLthetfighestSrequieriéydant the
number 6f RBsstodhe akocated ¢o thecbser equipmentdeuminal/(UE) is greater
than or equal ¢a tNallacated.\Whendhe RBwith the highest freguengy anda30
the RB with the lowesf freguency have the same distancg from the center of
the system bang, the RB il the Jowest frequency may be allqcafed. O the
other hand, when transmission of “the L- 5 in ' C rrespondelng
sub-fram&’{s) 35 bBferfifinéd 4§PétransitissiontGtef' 56641905 thB idieGing
process i$ pefforaeg N\dhenlthe 'RB withl the highestfréguencysis Hllotatead
for previohs HARQuel4(; transmissionytheiRB withcthetlowestfreguencyaisd
a”OC_ateQ-h\é/f@BJhQ B M@ﬂ@ﬁd@wgﬁ f_f%‘éu Qﬂﬁ_yiiﬁ ka|£0§§$1%%ﬁos§ dhen
preyjous HARQ transpission. fhe,RB with. the. highest freguency.is alicated
(step 5608d 5 Ig otheFr words, when the RBFW|t tthhlghe,st freq(tj ency Is
allocated for the _p're\_/io% I—?ﬁfﬁ&? rahsmissior, 'RF})S ate alldcate . 6 the user
equipmemt IFRIRAPASE) BediAming Frorf the fdwest fregtenty ‘Untif-the
number of RBstosse allocated to o0 theluser equipmentteemirral {0ES isvith
greater thiaf alofquakiv Nallocatech @r the-athes handrwhendhe RB withy .
the lowest frequency.isiallocatedstor the frguious HARS transmissign; RBs
are allogafed fo . st equipment erminal (Ueginnipg jrom the 15

e

highest frequency until the number of RBs to.
interference with the downlink band can be reduced.

In this example, it is assumed that the
uplink frequency is lower than the downlink
20 frequency. When the uplink frequency is higher than
the downlink frequency, Mode-3 rather than Mode-2
may be selected as the RB allocation mode in step
S8009.
In step S506, a Temporary RB group is
25 determined.
The process of determining the Temporary

RB group for each UL RB allocation mode is described

below.
(1) If the UL RB allocation mode == Mode-
30 0;
This process is described with reference
to Fig. 14.
In step S602, it is determined whether the
transmission type is High Fd. The transmission type

35 is calculated in step S728.
When the transmission type is High Fd, RBs

are allocated to the user equipment terminal (UE)



allocated to the user equipment terminal (UE) is greater than or equal to
Nallocated. Alternatively, in step 5608, upon determining whether RBs are
allocated beginning from 20 the lowest frequency or the highest frequency,
the base station apparatus may determine ‘s follows based on whether the
RBs include RBs allocated to previous HARQ transmission. Nsmaii denotes

the number of RBs allocated to the previous HARQ 25 transmission, which

are inclutieerifl E£86t of RBs \ilkers theRBSarealldcarerteginting from the
lowest feeduencywhargedienotes thechenmibeér obRBise akidcatéd ¢o then 1 1ed
previous"HARQ fnansmission,avhieh aarecingluged)in A set of iRBs-when the
RBs are 30 allocgted beginning frogy ihe highest frequepcy  If Nemai 2. s
Nlalitge, EBS are allocated eginning from Ehe highest freqtulefc¥ If Nsmaii =<

Niarge, Eesqélrgngl)(ocoa]feé eginn ngefgromt e Bwrégf/frélauency. nthis -

manner A thE Tas8 of & MgHérC 355ading fréGueticy of tHE tREF8Guipment
termial (UB)ik2 WHER thel gserrequipmet eermimal (OB Indves fast,the-
approachrin which BBs=arehallocated 4 341 dreginriag from the lowest

fr_equency and the ap[gr@@gh rindwhich RBs are @@0@@@@ ,b(_ag'tnnirgg from the
highest frequency, are switghed for gach HARQ, rapgmission, and therghy

frequen@/ diversﬂg Is 5 easily achieved. As a result, %ansmlss.lo.n gogerﬂes
o 100 .

. -1 :
and the s ﬁé?nsgaﬁléicllff/gcasn be nﬁﬁ%?/ea.s Slﬁlelm ica y,t v]f/ﬁgﬁr?rle%uency

resourcés (RBS) aredlotatet tothe 'Sharéd chafinelusedtRF plarafuser
equipment iérmihalsteeginning from tise k0 6n/d 6f theSystermnbaridwidt, Gite
base station aqparatiis may alecaiesto thessharad ¢hannehuserbbydhe user
equipment derraingls, afrequency rresoprce,(RBLwhich:s diffgreptfomacem
frequency, resqurce {RB) used for previous transmissign.among
allocated. In other words, when the RB with the
lowest frequency is far from the center of the
system band, RBs are allocated to the user equipment
20 terminal (UE) beginning from the lowest frequency
until the number of RBs to be allocated to the user
equipment terminal (UE) is greater than or equal to
Naliocateda- On the other hand, when the RB with the
highest frequency is far from the center of the
25 system band, RBs are allocated to the user equipment
terminal (UE) beginning from the highest frequency
until the number of RBs to be allocated to the user
equipment terminal (UE) is greater than or equal to
Nai1located. When the RB with the highest frequency and
30 the RB with the lowest frequency have the same
distance from the center of the system band, the RB
with the lowest frequency may be allocated.
On the other hand, when transmission of
the UL-SCH in the corresponding sub-frame is
35 determined as retransmission (step S604: NO), the
following process is performed. When the RB with

the highest frequency is allocated for previous HARQ



15 frequency resources (RBs) at both ends of the system bandwidth. When
the transmission type is Low Fd (step 5602: NO), the process goes to step

5610. When the transmission type is Low Fd, RBs are allocated to 20 the

user equipment terminal (UE) among the 'laL{/OaiIéble RBs to be allocated to

the UL-SCH to which dynamic scheduling is applied (hereinafter called

"available RBs to be allocated")", which are determined in step 5810,

beginning-fr&mMhe I6west 25 freGleréy-8r thechigRESISFe qUEHEYUHEY theS

number a6fIRBs tebe alldoatedtodthariser egquipmentotesminad (BE)ésicy is

greater thanr-agqual to NallacatgdeJn this casepheppRing s Bet usgd. 1JRomRB

ocuioncy ot 18 Nloneot Fehuency 1t base St Spparatie dloceies”
it Bighes Fcdiad SIRCH e Suind HS. SAbLitiaty - e base

RBs with ﬂigcher receive n %
station apparatR CdetePminesPRBE AS fOfowS 85 FSIRESmated th the case

where RBs@en aiecated beginning froml theslon@st fre§bencysisr higher than
SIRestimatedrindhe case whese RBEarecc42 rallogatecbbeginaingdtam the

highest freguency: RBs, @re allgeated-heginnjrg drom the lowest fregueney.« o

If %Wegt&'ﬁ‘é‘t%ié‘;thSqQ??&A’&'ﬁ%ret%@ﬁ%%P”%%%t?dPSGQMQQQP”%H‘a% or
lowest fre(%gg?qé is 5 lower than or eqﬁal to SLf esuhmatgd in the ca?ﬁe where
r

RBs are“afiocated’ bggﬁﬁﬁ‘fﬁbe‘l‘r'om?ﬁle E;%e%f requency; RBYSte Gli5cated

beginninyifrémthe AiRestirédGenS  For example Satétthebase station
10 apparates aflocatésHtequencyrescurces (RBs) torthea Sharettelvanne| the
used by piuwral eseriegdpment AeEminals eginkdng fromhtherench ot the
system bapdwidth cthe base-statign apparatug mayallocatess to be
allocated to the user equipment terminal (UE) 1is
greater than or equal to Niiiocated-
Alternatively, in step S608, upon
determining whether RBs are allocated beginning from
20 the lowest frequency or the highest frequency, the
base station apparatus may determine as follows
based on whether the RBs include RBs allocated to
previous HARQ transmission. Ngua11 denotes the
number of RBs allocated to the previous HARQ
25 transmission, which are included in a set of RBs
when the RBs are allocated beginning from the lowest
frequency. Nisrge denotes the number of RBs
allocated to the previous HARQ transmission, which
are included in a set of RBs when the RBs are
30 allocated beginning from the highest frequency. If
Nsma11 > Niarge, RBs are allocated beginning from the
highest frequency. If Ngma11 =< Niarge, RBs are
allocated beginning from the lowest frequency.
In this manner, in the case of a higher
35 fading frequency of the user equipment termial (UE),
i.e., when the user equipment terminal (UE) moves

fast, the approach in which RBs are allocated



to the shared channel used by the plural user 15 equipment terminals, a
frequency resource (RB) with higher radio quality among frequency
resources (RBs) at both ends of the system bandwidth. This process is used
for both initial transmission and retransmigsion. 20 In this manner, in the
case of a lower fading frequency of the user equipment terminal (UE), i.e.,
when the user equipment terminal (UE) moves slowly, the approach in which
RBs aredbeated’ Befiting from tieclovesSt regaency and tie appiraeh 257
in whichiRBglate allédated heginning froavithes highest frefuency: hre
switched, bgsed on radigu gualityaaad thareby highes qualihtransmission is
easily ahigyed, As.a tesult, franspmissigy properties.andsthe.system gapacity
can5be im er\ied' ;&@g\Lfetge U SI,?Baaliocat;fp mgg:% ::mMsogg- 1; RBs are
allocated 16 %heyuser equipment erminafflb1 ) émpngr}ﬁe J"avalﬁa{llale RBs to
be allod3tEd T thePOL BEH T8 Whielt tRamidschiddling 35S apphied” e -
(hereinafter called "av@ilableRBs 1d be d@liscatédyyushicly are ealeufaed in
step 541(RBkegianmgdidradhe dovest frequericy osdhe highest - 14384 by
frequengy untl the sumbey of RBs to be allocated tg theliser easinment e

terginal (L) Is orsaterthan or £gyal toNallocated o this case, hgpping is
not used. Upon determlnln%Yvhether RBs are aIIoc%taed gbgzlgmnlng[from the

lowest fr%%%%ﬁ&} or tﬁneaﬁig esf ?rae%q%éngﬁ th8 Hasestifion aﬁf)lgrea us'°*

selects RBs M fiof the” Genter of the"systémand. Whés REY Rave the
same distance from thé cemter of thisssystérme band, thedbase dtatigmency
apparatusabocates RBs) 1@ beginning fseawthedewestfreguencyo (3)akh they
UL RB alloggtion mpde-zzModes 2{rps) at both ends of the system
bandwidth.
When the transmission type is Low Fd (step
S602: NO), the process goes to step S610. When the
transmission type is Low Fd, RBs are allocated to
20 the user equipment terminal (UE) among the
“available RBs to be allocated to the UL-SCH to
which dynamic scheduling is applied (hereinafter
called “available RBs to be allocated”)”, which are
determined in step S810, beginning from the lowest
25 frequency or the highest frequency until the number
of RBs to be allocated to the user equipment
terminal (UE) 1is greater than or equal to Naliocated-
In this case, hopping is not used. Upon determining
whether RBs are allocated beginning from the lowest
30 frequency or the highest frequency, the base station
apparatus allocates RBs with higher received SIR of
the Sounding RS.
Specifically, the base station apparatus
determines RBs as follows.
35 If SIRecstimateda 1N the case where RBs are
allocated beginning from the lowest frequency is

higher than SIRestimatea in the case where RBs are



RBs are allocated to the user equipment terminal (UE) among the "available
RBs to be 15 allocated to the UL-SCH to which dynamic scheduling is
applied (hereinafter called "available RBs to be allocated")", which are
calculated in step 5810, beginning from “the Towest frequency until the
number of RBs to be allocated to the user equipment 20 terminal (UE) is
greater than or equal to Nallocated. In this case, hopping is not used. (4) If
the UL RB hfi6eatich Reoderis i@y thingbtheethanaMedé-of Mete1 Cand RBs
Mode-2;a RBsaarecalkocate dtostherusey efuipmente25. terainal {UE) @morng
the "available RBs to be aliacated to therlUk1SCH 4@ avhich dynamic are

SChedU"QQl@c%F%@'&db@Sﬁ%% called "availahlg RBs to.be alloca t‘f‘lds)"
wh| are calculﬁl;&ef%]m step 581 beg ng from the hlg est fre%u untll

the 0 number s to'be gﬁocatea to thé USET &g E&men? terminal’ ) is

greater than G &quat t& KaIGEatBaY 1R THiE TasE Roppifigis ABEGSed. In this
process {sep 5806, a Bet ok RBsatbberalfotdued i thengs el erjuipment
terminals i35 §JE) "fiscalled ayTemporary RB group. In the following process,

itis assumed that Num, -=Nallpsated. 7 ldd When the-user-aquipment
te%'”a'%éof%uEetéaﬂs&ﬁ%'&é‘OQEE'A,%&J&%?&W%@%M@@é‘sth?ﬁ%%'mkto the

Schedullr&g :’ﬁ’]t for retr nsmlss(# is not specified, this process is not
performe %h?hnnﬁase 5 station gpbléfraé us al?oca?gs ]tgr%ﬁnbL SCH for

retransﬁ%%h“ﬁ@sarﬁé%éyﬁhé RBY (146l o the fpr*é{}i%u§ys tem

transmigsiarivn &tdp SED8, thessasetstation apparatas udetearines whether

the userequipmeshterainal (i) 10 tranamits the &)L 5CH: forusisal

trapsmission. \When the userequipment terminal (W E)dransmits thesYLls i tn
higher radio quality among frequency resources (RBs)
at both ends of the system bandwidth.

This process is used for both initial
transmission and retransmission.

20 In this manner, in the case of a lower
fading frequency of the user equipment terminal (UE),
i.e., when the user equipment terminal (UE) moves
slowly, the approach in which RBs are allocated
beginning from the lowest frequency and the approach

25 in which RBs are allocated beginning from the
highest frequency are switched based on radio
quality, and thereby higher quality transmission is
easily achieved. As a result, transmission
properties and the system capacity can be improved.

30 (2) If the UL RB allocation mode == Mode-
1;

RBs are allocated to the user equipment
terminal (UE) among the “available RBs to be
allocated to the UL-SCH to which dynamic scheduling

35 is applied (hereinafter called “available RBs to be
allocated”)”, which are calculated in step S410,

beginning from the lowest frequency or the highest



SCH for initial transmission (step S508: YES), the process goes to step
S510. When the user equipment terminal (UE) does not transmit the
UL-SCH for 15 initial transmission (step S508; NO), the process goes to step
S530. In step S510, the base station apﬁar]aﬁs “selects the MCS for the user
equipment terminal (UE). For example, the base station apparatus 200 20

calculates path loss (Pathloss) between the base station apparatus 200 and

the user'éffipipeaY t&fihal (UE), AndtRen 3eldtts tHeeMTS based dhtHe to
path loss i{Rathdess) eeferring to- theslook-upltables asishoywremtieig. 15akm the
following gesariptions, 25 the selectedMCS isdafined asNMeStmg hshowlded .
be noted that Fig. 15 merely;shaws, example yalugs angs values atherthape 4
tho%e shbogvn. in Filg. 1 ma QE used. élggrng}w%y thce b%sre gg;xgogi
apparatus gzldbnma?/ sefect the MCS based on ' a%ﬁlogs + Sounding g?(‘f %ﬁ?

- Target'SIRTathSY thar'fhePpath 165 PatRIGSEY, e 86uding SIR rféférs to
the recefetl STR™f the Seentding Réferance Syl apdthe Tafgem SRR s
refers tohatargehSIR ehthelSetunding Referendee Signeal<ln this maaner; sftem

consideration of the 35seeeived SIR0f4he Saunding: Referenee Signal in

adgition,ta the, pathloss (Pathloss). the hase, stafion apparatus can select
the MCS in"accordance - 1Af§f v%/m instantangg%s fluctuations of the

propagation environm@ﬁt, Slich 5 fluetudtions ?/Cﬁé:ﬁgir(};hnfg %gfzmﬁﬁcé%etﬁe

base station apparatus cannot calculate the the path loss (Pathloss) for the
user 5 equipment terRimal {UE) at tive staetioft cotrreunicatiorsiori pment
immediatelyraftex handpyes MG Strapemay-bei determirneslsas MGSREF
(MGStmpr3 MGSREF) MGRRER may bestored-as infemal data-indhebase
station agparays or,may e designated vig the,external 19 server or the hke.
allocated”)”, which are calculated in step S810,
beginning from the lowest frequency until the number
of RBs to be allocated to the user equipment
20 terminal (UE) 1is greater than or equal to Naliocated-
In this case, hopping is not used.
(4) If the UL RB allocation mode 1is
anything other than Mode-0, Mode-1, and Mode-2;
RBs are allocated to the user equipment
25 terminal (UE) among the “available RBs to be
allocated to the UL-SCH to which dynamic scheduling
is applied (hereinafter called “available RBs to be
allocated”)”, which are calculated in step S810,
beginning from the highest frequency until the
30 number of RBs to be allocated to the user equipment
terminal (UE) is greater than or equal to Niiiocated-
In this case, hopping is not used.
In this process (step S506), a set of RBs
“to be allocated to the user equipment terminals
35 (UE)” is called a Temporary RB group.
In the following process, it is assumed

that Numgg = Naililocated-



For example, the path loss (Pathloss) may be the path loss (Pathloss)
reported from the user equipment terminal (UE). The path loss (Pathloss) is
calculated as follows based on transmission power 15 of the downlink
reference signal and reception power of the' downlink reference signal in the
user equipment terminal (UP). Pathloss = (transmission power of the

downlink reference signal) - (reception power of 20 the downlink reference
signal) Alternatively, tH8 Patft lsssUPath|6s8) i e Eafclidted based opms
UPH (UERowerskHeadroom)o feportedftomthe ausér egaipniént teminak

(UP). In sthis-ease; ke patnloss {Rathiass) issealsdlated as 2hdellays dtisieq,
PUSCH I shotld ba rotes thme oscriar boner of e POSCL oy b -

. It shou e noted that receptign power of the m e
reogptiof Bonet b 128 Benid It RIS ehog igia, o 78 bUSEH. 30
Pathloss £ maxiftiths frangmidsién polier dF Sthé%%b%#ﬁ@ réc&ptionPowre
of the PUSEH Alterhatively, ithe iszth loss (Pathloss) may be calculated
based on transmission powesof e 4)plirtkeShared Ghannelpwhighdsatus

reported:y thenusers 3piequipmentierminal (g iIp-thisicaser the.path (oss
(Pathloss) is calcylated as fpllows, PatIoss = transmission, power of the .
PUSCH - 146 - - reception power of the PUSCH Iternatlverly,, the path loss
(Pathlosi—ss1 eméll)? e c%gélullg Lo Based dh the ol Bt ngtéfﬁL Gatons gﬁﬁ Dk
maximunt-tfaristhissiohtpoer6FRBTUE 5 C frandhfission péiet bf the OES
[Equationr2i]<RisMar< potver s t42H S50 0 log(Baara, L9 - IR PUSCHoment
AMCS (MG iRyt f (FF adoes not transmit the UL-SCH for
15 initial transmission (step S508: NO), the process
goes to step S530.
In step S510, the base station apparatus
selects the MCS for the user equipment terminal (UE).
For example, the base station apparatus 200
20 calculates path loss (Pathloss) between the base
station apparatus 200 and the user equipment
terminal (UE), and then selects the MCS based on the
path loss (Pathloss) referring to the look-up table
as shown in Fig. 15. In the following descriptions,
25 the selected MCS is defined as MCSipp. It should be
noted that Fig. 15 merely shows example values and
values other than those shown in Fig. 15 may be used.
Alternatively, the base station apparatus
200 may select the MCS based on “Pathloss + Sounding
30 SIR - Target SIR” rather than the path loss
(Pathloss) . The Sounding SIR refers to the received
SIR of the Sounding Reference Signal and the Target
SIR refers to a target SIR of the Sounding Reference
Signal. In this manner, in consideration of the
35 received SIR of the Sounding Reference Signal in
addition to the path loss (Pathloss), the base

station apparatus can select the MCS in accordance



where MAX power is the maximum transmission power of the user

equipment terminal 10 (UE) and transmission power of the user equipment
terminal (UE) corresponds to Txpow in the following equation ([Equation

22]). Next, in step 5512, power offset to be’ transmitted to the user equipment
terminal (UE) is 15 calculated. Typically, transmission power of the Uplink
Shared Channel in the E-UTRA system is calculated according to the
following’ égtiatiéy? (seet 3PP 36 218 L [EHubtinh 22§ 20MPPOSTH(@=MIRTP
X, 10log, 0V PUSCx(H))+PoRUSEH (I)HacPL+AMCS(MESHP (B ) Postx()ng .
transmission power ofitherPUSEH isthessub-frameAFMAX: snasdmust

transmission.pewer of the UE. 23 MRUSCH: the numbergf RBs TORUJCL,
a p%rameeter.s ec%edt%y then thw(?{fé)('\'g’{/) a pg{%r?ﬁteg tspecnﬁed by t_he
network %% L:.pa];[ﬁjfoss (Pathloss) AMCS: an offset value determined
for each® MES ()~ ahStsdt YaIuETOF Adftisthént f(H)= f(:1) X 351nStepre
5512, theaalde of!Atis calcufaded.s- Y4B Spelifically, theM TR commiAd (#A)
to be transmitied t0dhe disesequipaen terrinal (UE)thyemeans of the idh

Scheduling.Grantis calculatedla the Jollpwingq the offsetvalue do be1

traﬂ§mittseedr@etpeo@e_{}%eqq@&@.ent terminal (UE) is defined as A. In step

S512, the value of A is determined by means OEﬁh‘i offset(bPast on the
priority level of the Iogl%ﬁl Shante %foup with the hlg%sesst pr?orl y?esvse1. The

subscrip‘?%@?e@?stfb t:h ss (Pathloss) reported from the user
equipment terminal (UE). The path loss (Pathloss)

is calculated as follows based on transmission power

15 of the downlink reference signal and reception power
of the downlink reference signal in the user
equipment terminal (UE).

Pathloss = (transmission power of the
downlink reference signal) — (reception power of

20 the downlink reference signal)

Alternatively, the path loss (Pathloss)
may be calculated based on UPH (UE Power Headroom)
reported from the user equipment terminal (UE). In
this case, the path loss (Pathloss) is calculated as

25 follows. It is assumed that the UPH is calculated
based on transmission power of the PUSCH. It should
be noted that reception power of the PUSCH may be
reception power of the Demodulation Reference Signal
via the PUSCH.

30 Pathloss = maximum transmission power of
the UE - UPH - reception power of the PUSCH

Alternatively, the path loss (Pathloss)
may be calculated based on transmission power of the
Uplink Shared Channel, which is reported by the user

35 equipment terminal (UE). In this case, the path
loss (Pathloss) is calculated as follows.

Pathloss = transmission power of the PUSCH



10 logical channel group. A _ ALCG For example, the base station
apparatus 200 increases the value of ALCC for the logical channel group to
be transmitted with high quality 15 and with the high priority level, thereby
increasing the received SIR. As a result, thé @ror rate can be reduced. In
this manner, the base station apparatus 200 can adjust the offset value
based on the priority level, the logical channel, or the 20 logical channel
group to adjusttietéror rtee Next, thealieS6fA is adjusted as follows,
based on SIR offset whicke isneeldwlated, acterdirg to theseffset adjustment
process:in anbeutes-1een Mmasmeradz A oA + IR offset SIR ©ffsglist i ons .

calculated as follows ipthe_opter-Jgop manneLSIR, Offsebis,adjusted ip the,
outer-loop manner based on both the CRC result of the UL-SCH in 30 which

the priority I6VEFSFAE TogiBalFchirhel §roubwith the highest priority level is
Zadust and the followifiG 8gbafidn.2SIR offset is not adjusted in the
outer-loop nariviex, viesirthe Priority - legeB of ihe- Rgical.chanadMFSup witki)
the highest priority 35 level is different from Zadjust [Equation 23] - 148 SIR
offset - Aadt X BLER g,86.4) Input AGKr SIR affsetmax i mum

SIR_oftsettAadix(L-BLERaBell) Input z2 NACK™ IR fiset Input 5" DIX
Th s equ tlé);’] is expLalne below. in detail. Whetn g: e CJEQC result is the AE:K,
SIRoffset’is .sﬁagrhdtly déctéased based 9 thisequation. it 6ther 5 Words,
increase-thétmhete&daryteE€iveaté\el Cant Be aVoitled By\Fdécreasifg™d
transmissinra power inl Eleaserequipinent terminal (UE). On the other hand,

Next, 1in step S512, power offset to be

transmitted to the user equipment terminal (UE) is
15 calculated. Typically, transmission power of the
Uplink Shared Channel in the E-UTRA system is
calculated according to the following equation (see
3GPP 36.213).
[Equation 22]

20 Pouscr (1) = MIN{Py ¢, 10109, (M pscyy () + Py, pusc (1) + @ - PL+ Ay (MCS (i) + f (i)}

Pysce (1) : transmission power of the PUSCH
in the sub-frame #i
Puax: maximum transmission power of the UE
25 Mpysca: the number of RBs
Po puscu: a parameter specified by the
network (NW)

a: a parameter specified by the network

(NW)
30 PL: path loss (Pathloss)
Awcs: an offset value determined for each
MCS
f(i): an offset value for adjustment
f(i) = £(i-1) + A

35 In step S512, the value of A is calculated.



when the CRC result is the NACK, SIR offset is increased based on this
equation. In other words, 10 the error rate can be reduced by increasing
transmission power in the user equipment terminal (UE) and improving the
received SIR. In the case of DTX, since the user equipment terminal (UE)
cannot successfully receive the UL Scheduling Grant, 15 SIR offset is not
adjusted. In this manner, uplink transmission power is adjusted based on the
ACK or IRe NACK ahtthe rAfige of int?8ase 6r dédrebse¥6r Sefmgmitted
transmissior: pewer isrdetgrmipredraccoeding ntolthéltiaiget erros sate, ahdthe
thereby the ewreetaie 200fdhe ML-SEH-canbe breught clesectothedangehing,

error ratey, Eor,example, if a,requiredtarget error  ratg BLERAIGeN.CC) = 0.1
and adé(go..S the€ R offset = %gaoffset -dO.PS dB,in the case of the 25
+ 0.

I
ACK an Lfﬁipo}%%ré = Iﬁnéfrféae]t 5 dB il %el%%ge of thAd NACK. After a
while, the ratio of the ACR Bektoresaqudl to 9994 and thé rdtib oftheTTAEK?
becomes equaktos10%. Assa restite théovalad of "SIR effsetidoesthotichange.
In this mahnenhe30 adjusting SiRroftset aecanding: tanthishequatipne atlows the
error ratg 1@ gpnverge-en the target eygs rate BLERtargelCC) Singamthe

basg stafig&iacp&argw%%oeol cgpg%iplentify the logical channel included in
data - 142 (MAC PDU) which are mapped to the uplink shared channel until

the CRC result is OK,L\thE I(%Fc?’al channel group with highest priority in step
5730 is used as the "foyical ‘cHARREl grotp Wie? Righe3t 5 priofiRP 2 shvEld
be noted tHat SiRffset s Adfusted for edchiuserfeguipmentlesrisal (UE)
and thatthenpearity fevg) Zaslust ot therlegicat eliarniel hgnougHn dhis pregess
is designated.via the.extemnaninfariace; (/F) fereach userequipmentcasing
te”mna%he received SIR. As a result, the error rate can
be reduced. In this manner, the base station
apparatus 200 can adjust the offset value based on
the priority level, the logical channel, or the
20 logical channel group to adjust the error rate.
Next, the value of A is adjusted as
follows, based on SIR offset which is calculated
according to the offset adjustment process in an
outer—-loop manner.
25 A = AN + SIR offset
SIR offset is calculated as follows in the
outer-loop manner.
SIR Offset is adjusted in the outer-loop
manner based on both the CRC result of the UL-SCH in
30 which the priority level of the logical channel
group with the highest priority level 1is Zagsust and
the following equation. SIR offset is not adjusted
in the outer-loop manner, when the priority level of
the logical channel group with the highest priority
35 level is different from Z.gjust-

[Equation 23]



10 (UE). In this manner, adjusting the offset in the outer-loop manner with
respect to one predetermined logical channel group rather than with respect
to all the logical channel groups allows for 15 the reduction of the workload in
the base station apparatus. For example, the priority level of a logical
channel group with the highest frequency of transmission occurrences (with
the largest number of transmission occurrences in a unit of time) is set 20 as

the priority level Zadjust of thgiogigabehannel gepupe:it shopg pe-neigd that

Aad , BLERtarggt(LGCZ beﬁle i nat%(? \ﬁ%;g ‘exdstnal interf IF).
The maximumlé%/%fuoe%?tzs_l o] fsg ?se d%}iﬁiex 1as %ﬂ?‘o si? uztgv? aﬁrl?)g: t%e

minimum value of SIR offget is defineRast83f offsetmu. WHENISTRdftset is
continuously determingd.as the mgxmum value rthg gﬂ |een%um valuedthtea.

. 1is eguation,is e e OwW 1 e il.
above-mentioned calculation % notl performecf % en,t ase s{latlon

apparatli&'&8mpafed Rfe fiidMdiue df ANith tie valiB ot f)etaindd by the
user equipment ternfisal e sahdorassmits td-lthé usereguaipment terminkr
(UE) thewbREscommandawhichnis chesesth te thesvalug of EAe f(iE bylmeans
35 of the. Wk BehedulingdLarany insther-coreasppnding, suh-Sftamg. Fhedasen

station apparatus 309£§¥ﬁ§§%m€emﬂﬁ@% errgg jate of the JPC command, 5

is equal ‘;[T% I}S%léero 0) ansduelsymlaste ttlg% VﬁlAuceKOf fg% ﬁetgggg be/ the user
equipmen Termingl . This'example assumes the use-of the

Accumnitl&tedeTee dommRana Hbever IHe Bhblute TP W edmivaiitPean
belisedtb cafcutate the T C gomprant: i @ssimilar marneasAltliough the
offset adjustment psacessdawthe auterteopimannetisiperéermed-enlyvhen
the (UE) and improving the received SIR. In the case of

1S

DTX, since the user equipment terminal (UE) cannot
successfully receive the UL Scheduling Grant,

15 SIR offset is not adjusted. 1In this manner, uplink
transmission power is adjusted based on the ACK or
the NACK and the range of increase or decrease for
setting transmission power is determined according
to the target error rate, and thereby the error rate

20 of the UL-SCH can be brought close to the target
error rate.

For example, if a required target error
rate BLERtarqec "%’ = 0.1 and A.gs = 0.5, then
SIR offset = SIR offset - 0.05 dB in the case of the

25 ACK and SIR offset = SIR offset + 0.45 dB in the
case of the NACK. After a while, the ratio of the
ACK becomes equal to 90% and the ratio of the NACK
becomes equal to 10%. As a result, the wvalue of
SIR offset does not change. In this manner,

30 adjusting SIR offset according to this equation
allows the error rate to converge on the target
error rate BLERwr%tucm.

Since the base station apparatus 200

cannot identify the logical channel included in data



priority level of the logical channel group with the 10 highest priority level is
Zadjust, the process of "A _ A + SIR offset" is performed regardless of
whether the priority level of the logical channel group with the highest
priority level is Zaa"st. The adjustment of the“error rate based on the logical
channel group 15 is performed by the offset process based on the priority

level. Next, in steps 5514 and 5516, the correction process of the allocation

bandwidtidasEdUon UPH s perforiteth 20 [Rostép B54R . tHeknishbEref RBs
in the Temporardy RBgroup s defited as Bdata, tmpKhen; ¢he astinwted
value of dranismissign pewer of the, ugek eguipmentiterminal §dEpiss730 is
calculated agcarding,to e following. eguation (Egyation 241);,25{Eguation
24] Txpow llo*lgg B,aaraT t+s% Iayﬁ‘ xe+ax<|§>tl_+AME/%a éMg ) Tg 5
PUSCHa p%?am({éte'r specifie tbyt e neflworﬁd(N ) (See 58P 36, 1§) f(i):

the comBfhatidh {8urhy bf §PE 365EomATRRERTHICh havB bedh trasmitte
until the tégrkesgondiig sub-frame RIL: gath lessq(Pathless)y wiieh ischannel
estimategikrbasedian tiPH apddhe seceaived éevel of thed Demodulatiex RS: 1361

In step 5514 itds determingd whether-Txpew.is bighesthan Praa,Pmax
depotes ma imum - 151 transmission power of the user equipment terminal
(UE). When Txpow isIhightePr,than Pmax (steg1 551@:, YESt , the rocess goes
to step 5516. Otherwisé (S elp55§‘fff:nﬁ6), tf"‘lejpurts)celsnsggoese toostef)%%l .5
In step 551%, Biatd, ihp I8 defned as "follBws fRfuation 2517 e
|@UDO_agggﬂq;§LmﬁmQQNM©g9&&@)channel group rather than with

respect to all the logical channel groups allows for

15 the reduction of the workload in the base station
apparatus. For example, the priority level of a
logical channel group with the highest frequency of
transmission occurrences (with the largest number of
transmission occurrences in a unit of time) 1is set

20 as the priority level Zagjust ©0f the logical channel
group.

It should be noted that A.g;, BLERtarger “°°%
can be designated via the external interface (I/F).
The maximum value of SIR offset is defined as

25 SIR offsetp.x and the minimum value of SIR offset is
defined as SIR offsetpin. When SIR offset is
continuously determined as the maximum value or the
minimum value, the above-mentioned calculation is
not performed.

30 Then, the base station apparatus compares
the final value of A with the wvalue of f (i) retained
by the user equipment terminal (UE) and transmits to
the user equipment terminal (UE) the TPC command
which is closest to the value of “A - f(i)” by means

35 of the UL Scheduling Grant in the corresponding sub-
frame. The base station apparatus 200 may assume

that the error rate of the TPC command is equal to



Bda,s,imp -max I, floor 10 10 Also, Bdata,tmp is defined as "the number of
10 RBs NumRB to be allocated". Then, RBs in the Temporary RB group are
removed, such that the number of RBs to be allocated to the user equipment
terminal (UE) is not less than NumRB, and'theé Aumber of subcarriers
includes only factors of 2, 3, and 5. 15 In this equation, Maximum Power
Reduction in the user equipment terminal (UE) may or may not be taken into
considefkibfh. Upbnaldcatidr BRfe TEMpBraryRB §réup: in S&E@5566. Y
when RB& arer atocated begiming fromi 1201théUtighest frequency, RBs are
removed beginning framithedewastfeequanaye Oncthe atber hand.nehen RBs
Z‘fe ?‘”99?6?%?%9%! 'éth _&bff@?fﬁ“@d%&ﬁ%gilqﬁ'gtw_‘é%e?'?s ?ﬁ% r%@%&égg te TEC
eginning from the highest frequency. ext, in steps an e
corrgctio(%og%%%gs %?&hggllgcsa i%n %n%avﬁgtlﬁ)iggseedg%% Ijmgxfb?ﬂréland ln
performéd SihTstéf 5518 e mumber of RBs (NumRB) in the Temporary RB
group is calculated arfdlalse wyé 30MACIEPBe)tsize {Wereirtdfter ealleg Sizeds

calculatethe Then it isl determinedewhethep Sizeoisrgre ater thamwhNmaxtait
(Size > Nmax.hit) Wher dhis determined dhat-Size is greately tham Nmakbit he

(Size > Nmax.hi) (5tep 9318, YES) RBs;in; 35 the Temparary RB.group.age _
removed until Size'is - 152 less tharllgr equa to Nma Plt (S|zef:< Nntw%,lblt)

in step §5f0.5650r? AhSEtion' SF the eorﬁpgran}f RE @roﬁps,swﬁ)en sare

allocatedbeginimy from theV RilgHeSt fre§uendy; RBs are rétidved BEgintiing?

from 5 thé fowest iregiuency.cOn tiye btherlhand, ivhen RBs Tare allbratddnent

beginningrframdthe tewestfseqguency. RBs ate eermoved begiminthomytheup

highest frequenay, Qn thegther, bapd cwben jfis determined s on the
priority level.

Next, in steps S514 and S516, the
correction process of the allocation bandwidth based
on UPH is performed.

20 In step S514, the number of RBs in the
Temporary RB group 1s defined as Bgata,tmp- Then, the
estimated value of transmission power of the user
equipment terminal (UE) is calculated according to
the following equation ([Equation 241]).

25 [Equation 24]

TXPOW =10*10G,0 Byaia o + P puscr +@X PL+A s (MCS,,0) + f (i)

data,tmp

Po puscu: a parameter specified by the
network (NW) (see 3GPP 36.213)

f(i): the combination (sum) of TPC

30 commands which have been transmitted until the
corresponding sub-frame.

PL: path loss (Pathloss), which is
estimated based on UPH and the received level of the
Demodulation RS.

35 In step S514, it is determined whether

Txpow is higher than Ppax- Punax denotes maximum



that Size is less than or equal to Nmax,bt (Size =< 10 Nmax,bt) (step S518:
YES), the process goes to step 5522. In steps S522 and S524, the
correction process of the allocation bandwidth based on the amount of data
in the buffer is performed. 15 Specifically, the'nimber of RBs to be allocated
to the user equipment terminal (UE) is recalculated based on the
comparison between the amount of data in the UL Buffer and the Size.
Please reféytaM3teps 7 30ARd STB24H Sté[F S208 I Presirbcess B 20 L
estimatin@ e aniduat of datavin ithe tlgBaffer. hAthethe baserstatiarnt :

apparatus: receivase fropy thesuseyrguipmept tasmirsal {UE) Sallecatione

tf H: Q T o f s [ ]
S i s

allocated to the user equipmenttermiha f@tE)t§ﬁwcleStheebzilsees afién
apparatd€has Yéceived the Scheduling request, the following process "in the
case of enough data" [Stepas522: YES) is performed. 30 Specifically, in step

S522, itis determined whether there are,engugh data.in the, Rl Buffer
according to the foﬂ%vtimn& liatboffEquation 26]). &TFRS is a coegfficient
input by the external interface (I/F). 35 [Equation 26] - 153 Size <

aULTFRP . YBufferacZg:l: in th% case of e.nou(gh data LOG §it§§> aULTFRS c
YBufferacc : inthe case 6f rot énbugr data T Mier ft is deferitifed that
ther® ar&BendUtrdata iPthePRLEBUFSH (step'5522: YES), the hrdcess
goes to Seprs526: ¥n Biis casepalk the 5 ®Bs/indthe sStermpdrary RBrgrouptérer
to be allocateddo tthenusesr enpipment teeminad (UEEr equipment

terminal (UE) 1is not less than Numgs, and the number
of subcarriers includes only factors of 2, 3, and 5.

15 In this equation, Maximum Power Reduction in the
user equipment terminal (UE) may or may not be taken
into consideration.

Upon allocation of the Temporary RB group
in step S506, when RBs are allocated beginning from

20 the highest frequency, RBs are removed beginning
from the lowest frequency. On the other hand, when
RBs are allocated beginning from the lowest
frequency, RBs are removed beginning from the
highest frequency.

25 Next, in steps $518 and S520, the
correction process of the allocation bandwidth based
on Npax,pit 1s performed.

In step S518, the number of RBs (Numgg) 1in
the Temporary RB group is calculated and also the

30 MAC PDU size (hereinafter called Size) is calculated.
Then, it is determined whether Size is greater than
Npax,bit (Size > Npay,bit) -

When it is determined that Size is greater
than Npax,pit (Size > Npax,pit) (step S518: YES), RBs in

35 the Temporary RB group are removed until Size is



On the other hand, when it is determined that there are not enough data in
the RLC Buffer (step 5522: NO), the process goes to step 5524. 10 In step
5524, the number of RBs NumRB to be allocated is recalculated based on
aTFRS 11 Bufferacc LOG (hereinafter Ealﬂe%zsfzebuer) and MCStmp. When
the number of subcarriers corresponding to NumRB includes factors other
than 2, 15 3, and 5, NumRB is determined as a minimum integer among
integersMfieh ctade sni/Faetors of Pr3, rand (5 #6rthe numberof 1D
subcarriersand ahich aféo greatét thantNumREB. RBs iT thedemporay RB
group age teppved.csuchebatthe Bumber 6ERBsd hen20 gllecaird ta the
user equPRIAL {eraVRgh (LR, nebdess IaplumRB Jipan alacatiopnf the
Temporaty, RP group. phen Rbs are ajgcated beginning from the, highest
frequencyﬁ% s are removéﬁlgegi?{\hing from the lowest requéency. On the

other hafiSwhehIRBS 28 &8 BHoBAfed Hegifinihg Frorh e fowek fretiueney,
RBs areffemoved begimiing flony thenhighestfeaquertyh 1a st 5526, 3hency -
Temporary RB group afterthe pracesses: ofisteps&abl4:5524 isedetermined
as the RBs to be allocateddodhe mser squingent 30-texminal (UR) in the-«
cofrespanding ?)Ub'(fé%@&?- nsstep 5p28) the base, siation apparatus, < ep
generatesEE%elUL Scheduling Grant to ée transmitted to thé user equipmeént
terminal based on both - 154 MCStr,p and (the group of) RBs
determined in step 5528. Satifically 2thelbhsestatior Apparatis detstmines
the transmisstorsfoprhat bethelU b«SCH oOnthe dtherthard: sterpthetbiser
equipmentod termifalddtz) deescnet transmait thesUhsSEHfae dnitial
trapsmission-insstep 55P8, in.ethgr.words, whepthe yser equipmentderminal
(UE) trapgmits the. Ul-oGH for refransmission (3iep 2208 NO). e, ¢ .4
based on the comparison between the amount of data
in the UL Buffer and the Size. Please refer to
steps S730 and S732 in step S204 for the process of

20 estimating the amount of data in the UL Buffer.

When the base station apparatus receives
from the user equipment terminal (UE) “allocation
request for the UL-SCH: REQUESTING” by means of the
Scheduling request and uplink resources (resources

25 for the UL-SCH) have not been allocated to the user
equipment terminal (UE) since the base station
apparatus has received the Scheduling request, the
following process “in the case of enough data” (step
S522: YES) 1is performed.

30 Specifically, in step S$S522, it 1is
determined whether there are enough data in the RLC
Buffer according to the following equation
([Equation 2617). orprs 1S a coefficient input by the
external interface (I/F).

35 [Equation 26]



process goes to step 5530. 10 In step 5530, the number of RBs for
retransmission is determined as either the number of RBs for initial
transmission or the number of RBs in the Temporary RB group, whichever is
smaller. When the number of RBs for initidi transmission is less 15 than the
number of RBs in the Temporary RB group, RBs in the Temporary RB group
are removed until the number of RBs to be allocated to the user equipment

terminal (UE) is thgjgame agst_ Wgof ﬁﬁ%@éggegﬁig%%ﬁlagfgission.

Upon allocation of the 20 Teémpetary RB°group, when RBs are allocated
beginning from thgihighest freqhengr RBs intRe@RYedt BEEIag from the
lowest frequency. On the otheridaand, when RBs are allocated beginning
from the lowest frequency, RBs are removed beginning from the 25 highest
frequency. In step 55@3 ,.et eﬁ%é %o%erﬁgrﬂl%ongég %&ﬁ%mi%@%ﬁ% tﬁé:etjser
equipmémt WEMindR(JE) By Theaks bf thelUE Schebthng Grant is=S) » the
determimet ¥¢ s ALCG s+ SIR dffset £ AL CC)xARDIBOThe offseevalughe
ALCC)HARA)iis delsignated viaa the extesnal intesface {BFptor £achdagieal to
channelgreup.ddponR setiansmission rthg progess in the outer-loop manner”,
which is described in sfep, 5212, ig alsq, performed. 35 In this manner, the
base statlkcl)g ap&aratus notifies the user equipment terminal %E%Sf% larger

power o gétfor reet%aensarﬁi%sircl)cr)ﬂ:theer}é)f)ly(fI oy %traedh%intgh%eRerror fate for

retransmig$ivR. frstep 553U, tH'Base SEtivn aipafatu’ §éRératesthe UL
Schiéduling Grant to bentraris itted to thehgserwredpmerft tepminalfetE ). o

Regarding 5_ffequency resqurces, the hase stafion apparatus nogfigsdhe
user eql%%m%ntqt)ecr?rnlclggq U )ro@i‘gtﬁe Crlésgsﬁre(;ée t%)lgcs:l?ég dg'[r(lerr%TﬁRédL step -*°
S530. TQ% MCS

eréinafter called Sizepurrer) and MCSipp.
When the number of subcarriers
corresponding to Numgg includes factors other than 2,
15 3, and 5, Numgz 1is determined as a minimum integer
among integers which include only factors of 2, 3,
and 5 for the number of subcarriers and which are
greater than Numgz. RBs in the Temporary RB group
are removed, such that the number of RBs to be
20 allocated to the user equipment terminal (UE) is not
less than Numgg. Upon allocation of the Temporary
RB group, when RBs are allocated beginning from the
highest frequency, RBs are removed beginning from
the lowest frequency. On the other hand, when RBs
25 are allocated beginning from the lowest frequency,
RBs are removed beginning from the highest frequency.
In step S526, the Temporary RB group after
the processes of steps S514-S524 is determined as
the RBs to be allocated to the user equipment
30 terminal (UE) in the corresponding sub-frame.
In step $528, the base station apparatus
generates the UL Scheduling Grant to be transmitted

to the user equipment terminal (UE) based on both



for retransmission may be the same as the MCS for initial transmission.
Alternatively, the modulation 10 scheme for retransmission may be the same
as the modulation scheme for initial transmission. Although the UL
Scheduling Grant is specified for retransmissfon in steps S530, S532, and
S534, these steps may be omitted when the UL 15 Scheduling Grant is not

specified for retransmission. It should be noted that frequency resources to
be used!by the asét eguismeretermidal (BEJ afe Fesehved even whepithe>26 -
UL Schethiing fGramt isynott Bpetified. 20 bt step $816, the walugedfefhisnes
incremented by anenlnssiep S8ASritis determined whether the value of " is
'ﬁas than Orteqlé%' tg B%Jésﬁt%;]( B‘éﬁ%i’al&‘&nt%f,"l"v&ﬁé‘?fsc‘ih@”é%feeﬁq t 10 pment
-scx _(step : e process returns. to erwise
(stel% S8 %rmaﬁﬂe( g}%ce%,jsg e(:f)mneos,g t(sr)C ]é%nesn%%tisst c?egség%é%%a?é(%%?the
base statfoht apparatds fAnSMitsthe TPEBEmmdlity to' the Use? Tedipient
terminalWU&) bymenfs of g P30 SchedulingeGralitin stepsS8ixanghe
S532. The moEess of transmitting thel &R C(caramadieony: means ofhthe UL

Scheduling-Geant ay becombingd yythothe process of periodically

trapsmitting the TPC %Q{ﬂg@]g &wls%ga%@evghigg the UL-3cheduling
Grant is 35 not transmitted. |n the foIIowinge,O?n exam@ktl-:-eof Eeriodica:l}/er of

transmitifire1gt & TBC EaRhand inThe “ 156" Subtrame i1t which the
SchedulfitPGtart i ot thahshiited e base StatidirappHtafis 200 RBs in
calculates¢hé& IR commaid based onthe réceived SR ©fithid §:Souridirg
RS, uponmperiogicadly teansrutingdhe IRC icommeandsatbe Liser equipaient
teq®nmﬂhga-the number of RBs in the Temporary RB group,
RBs in the Temporary RB group are removed until the
number of RBs to be allocated to the user equipment
terminal (UE) 1is the same as the number of RBs for
initial transmission. Upon allocation of the
20 Temporary RB group, when RBs are allocated beginning
from the highest frequency, RBs are removed
beginning from the lowest frequency. On the other
hand, when RBs are allocated beginning from the
lowest frequency, RBs are removed beginning from the
25 highest frequency.

In step S532, the TPC command to be
transmitted to the user equipment terminal (UE) by
means of the UL Scheduling Grant is determined.

A = Apcg + SIR offset + Aprcg ™R

30 The offset value Apcg'PPR? g designated via
the external interface (I/F) for each logical
channel group. Upon retransmission, “the process in
the outer-loop manner”, which is described in step
S512, is also performed.

35 In this manner, the base station apparatus
notifies the user equipment terminal (UE) of a

larger power offset for retransmission, thereby



Specifically, the base station apparatus determines a target SIR (Target SIR)
and calculates ASounding according to the following equation. 10
ASounding = Target SIR - SIRSounding Then, the base station apparatus
transmits the TPC command which is close3t to ASounding The TPC
command is transmitted as a part of the PDCCH. With reference to Fig. 11B,
another 15 embodiment of the UL TFR selection in step S814 is described
below. TH&RbBEINEYR shovaTinEige1EBristhé Sanferas Heembodiment
shown in Fig. 11A exteptsfoe steps33510,185 1 e ds$532,canchthus oty s
these stgps are described belowe Steps 55048, $505A020 S5064% SH08Asd

S514n, 55164, SR188. S9208 50220, SA24A, SRAYA SEAAA SAIA. and
S534A i Fl%gllB are the same as %%358504, 5QE5., S506 08, S514,

5
S516, S518,°5520, Y5527, 5524, 552 > $530%and 'S53 reapactively,
in Fig. 12A"Thef Hidctisithe 2558 thug'6mitted: TH stept SEEA, thk Ve of
A in the fEgpiation 22] ixcéalcdlaterk Sigeedically stherT PG 3€ommiEel (A) %o
be transmitted ¢o thendsersequipmeat; terminak(UEnky arweariscofithe Uor

Scheduling: Grant is 39-calcuatesy In therfollewing; $he offset\alug i he- i on

transmitied,to the yser equipmentiterminal (UE) 1is defined as A A 1Sy,
calculated accordin .to the follo Ing eglfatlo based on the £ece|ved. SIR (R
SIR) of fﬂ%dé’b‘c[ Bﬁﬁg&lnsﬁ'\@%enc\%ﬂe térge% JS‘#Q (li'r§l|n—5 of e O§o°und|ng RS.
A=TSIR - R SIR - 157 N&Ith $tep 35107 R MES{Moitiidtion® and
Coding Sclkemé) fot the Uplink:Shared Charmel to Pecpsedfor transhigsion
by the useceguipment Hepninat §JE) issseleetednor example; atrexpected 5
SIRHSIR Expacted) fordhe Mplink Shared Chanpelmayor retransmission.
It should be noted that frequency resources to be
used by the user equipment terminal (UE) are
reserved even when the UL Scheduling Grant is not
specified.
20 In step S$816, the value of “j” is
incremented by one. In step S818, it is determined

”

whether the value of “j” is less than or equal to

L4

Nyp-scH - If the value of “j” is less than or equal to
Nyr-sca (step S818: YES), the process returns to step

25 S810. Otherwise (step S818: NO), the process comes
to an end.

As described above, the base station
apparatus transmits the TPC command to the user
equipment terminal (UE) by means of the UL

30 Scheduling Grant in steps S512 and S532. The
process of transmitting the TPC command by means of
the UL Scheduling Grant may be combined with the
process of periodically transmitting the TPC command
in the sub-frame in which the UL Scheduling Grant is

35 not transmitted.

In the following, an example of

periodically transmitting the TPC command in the



be calculated based on the received SIR of the Sounding Reference Signal,
and then the MCS (specifically, the data size, the modulation scheme, and
the coding rate) may be calculated based on 10 SIR Expected and IF Related
table as shown in Figs. 12A and 12B. It shotfid be noted that the coding rate
is uniquely calculated based on the data size, the modulation scheme, and
the number of RBs. Next, an example of calculating 15 SIR Expected is
describetbelbR2 Ty pically | trahsiissioh powes 8f the'Solirding Referetice
Signal inthe ErUTRAIsystem is calculated according to the following
equation ([Equation 28])d{see 3&RR 36:24:3) a pEguatians28Jo20 calculates
SNSRI S e

f(z i): transmission power .of the Soundi
Rerirencs gl n 1o st Fiars b BRI Tt G Sredon Bones

the UE 28"PSRS GRFSET: 3fowsBifdet petwes T the UplifkShared
ChanneFasd thel SediAding Refekarce  Sigrial MSRSP #@ humbee bf RBsfof
the SoundingrReferenee 8ignal 30 FORESGH: a parametes spacified by the

network {NW)-a:ia, parametes specified bythe network, (N\W) PL: path loss
(Pathloss) 35 AMCS: an offset \éal%%gsge{ngr}%d foreach MCS - 158

undin und

MCSREF: the MCS for the réference signal f(‘lf): an offset valué for .

adjustment f(i) = 1‘(i-1f-kﬁeﬁr\1 Potﬁﬁs%ia—ls, a, ?ft? %i in ﬁi%p[%ﬁ%téﬁgn E@Trﬁgrlets

the saméss thBse FPHAEYUAOR 22} SASSUHARTY thaPAMEStinthe The

[EquatiohfR2|@and{Egdiationt ransmitted as a part of the PDCCH.
With reference to Fig. 11B, another

15 embodiment of the UL TFR selection in step S814 is
described below. The embodiment shown in Fig. 11B
is the same as the embodiment shown in Fig. 11A
except for steps S510, S512, and S532, and thus only
these steps are described below. Steps S504A, S505A,

20 S506A, S508A, S514A, S516A, S518A, S520A, S522A,
S524A, S526A, S528A, S530A, and S534A in Fig. 11B
are the same as steps $S504, sS505, S506, sS508, sS514,
S516, S518, S520, Ss522, S524, s526, S528, S530, and
S534, respectively, in Fig. 11A. Their discussion

25 is thus omitted.

In step S509A, the value of A in the
[Equation 22] is calculated. Specifically, the TPC
command (A) to be transmitted to the user equipment
terminal (UE) by means of the UL Scheduling Grant is

30 calculated. In the following, the offset value to
be transmitted to the user equipment terminal (UE)
is defined as A.

A 1s calculated according to the following
equation based on the received SIR (R _SIR) of the

35 Sounding RS and the target SIR (T SIR) of the
Sounding RS.

A = T SIR - R SIR



28] is equal to zero (0), transmission power of the PUSCH for each RB is
calculated as follows. PPUSCH (i ) = PSRS - PSRS OFFSET 10 Assuming
that interference power in the Sounding Reference Signal is the same as
interference power in the reference signal the Uplink Shared Channel, SIR
Expected is calculated as follows. 15 SIR Expected = RSIR - PSRS OFFSET

As described above, R SIR is the received SIR of the Sounding Reference
Signal. PSRS OFFSETeWhich is défiifedSas d’powidtSoffSet betresn i on
Uplink Shaded Ghangebancthe 200Sounding RefetentiesSighal; maynbe to
controlleskat redatively-lopgernkraryalschased empathsloss cbetweeathe user
equ'pme@g;ﬁm@@' A0k he base SIRONAPPRIGILS, FRRSIAMAIS: & saggvyed
in Fég 1§|Ltex eFé,? %OfFSEC'Ihm l:le dJe(fl ba e%]c'in 25 path
loss. Acco | an eih path loss, the value o

be chan§&d Wi Cﬁé*ér%ﬁ@ebﬁ)sﬁl f‘ETCtlTﬁe%ﬁfelEfﬂgsﬁgRO%ES@]emay be
transmitfedioctheduee eguipmenteaningl (BB by hieeahs of RRC signaling.

Please referdoistep $510,30tos the calculation aftpatinéoss] SR &xpectedne ,
may be furtheriadjusted iny the outerragopwaanneras follewspSiR £xpected =

SIRExpeeted.+ SIR,Qffset, [n this ﬁ%ﬁ%é@% MG 1% sglectsd hased o ; %
SIR Expf ted after tl{’ns adjust ﬁ(?i (fSBe set ma be calc%ated ccording

to the equaptl [%qua%lon @? SIR ofiSet ma be CalEdatet?
based ohthé GRCJFéjs%iHeo]fl’hé c8EH-WRIER tHe %oﬁﬁﬁle@é[t%f friez e
logical chamnelagroup twitmthedhighest pridrityHlevelisiZadjust. When the
priority level of 5 the logical, channet greupwith the highest prigrity
15 SIR Expected is described below. Typically,
transmission power of the Sounding Reference Signal
in the E-UTRA system is calculated according to the
following equation ([Equation 28]) (see 3GPP 36.213).
[Equation 28]

20 Prs (= min{PMAX’ PSRS_OFFSET +10 IoglO(MSRS) + PO_PUSCH +a-PL+ AMCS(MCSREF )+ ()}

Psrs (1) : transmission power of the Sounding
Reference Signal in the sub-frame #i
Puax: maximum transmission power of the UE
25 Psrs orrser: a power offset between the
Uplink Shared Channel and the Sounding Reference
Signal
Msrs: the number of RBs for the Sounding
Reference Signal
30 Po pysca: a parameter specified by the
network (NW)
a: a parameter specified by the network
(NW)
PL: path loss (Pathloss)
35 Aucs: an offset value determined for each
MCS



level is different from Zadjust, SIR offset may not be adjusted in the
outer-loop manner. The equation (10) ([Equation 11]) is explained below in
detail. When the CRC result is 10 the ACK, SIR offset is slightly increased
based on this equation. In other words, throg hput can be increased by
raising the MCS level. On the other hand, when the CRC result is the NACK,
SIR offset is decreased based on this equation. In other words, 15 the error
rate can be reduced BY8weringthe MES frevelard Fedifchig fife fekiired
SIR. In the case of DTX; sincerthe UiSer equipient ftermiadl (LE)nearinot
successfully receive the L Schreduling Grant, SIR offset is not adjusted. In

this manner, radio 20quality of the Uplink shared, Channel(3IR Expecied),
nan%ely, tkruaé Mc%é level is a jutslt?ed based %rg1 éhe[(?ACK or the NACK and the
e M

same as ose n atlon . .
range ofaLlncrease or decrease f1or Setf‘lng §p]1eve1[ is detéermined

accordiftPtouthe tar§Beérrdrratd, "ard theféy the &forrate dF 95 thguation
UL-SCH&dn be braught closeorthe taiget terrorsrate sEomexaanple, ifa the
requiredrtagget efror rate BLHERtasgetyllCG) =08 and Aad~ suk5, then SIR
offset = SIR offset + 005 dR in the gase of the, 30 ACK and SIR offset = SIR

offsgt - 0.45 dB in the, casg of the NACK; After awhile, the ratig of the, ACK
becomes equljgl, to 90% and theratio of the NACK becomes equal to 10%. As

h
a result,%ﬁleJ Valieof SR 'oHEEE doas hat cﬁasngt {90 ThiS marfner, 35
adjusting ‘StR0tfset AECordiitfto the dbtver Pi&HiMed equitivoh Hbwsthe
error raténd tohveiger of the danget errdi Rate:-BlcERtatget)L CE) c 1bQt Sthoes
the baserstation@pparatus 200 cannot identify the logical channel included

in data (MAC. PDU) whigh gg%gpp@gdgoﬁhg Hplink $hared Channel
GH:SCH)uthheCHX%r%%%c@fggdﬂg%o;e, R SIR is the received
SIR of the Sounding Reference Signal.
Psrs orrser, Which is defined as a power
offset between the Uplink Shared Channel and the
20 Sounding Reference Signal, may be controlled at
relatively longer intervals based on path loss
between the user equipment terminal and the base
station apparatus. For example, as shown in Fig.
11C, the wvalue of Psrs orrser may be defined based on
25 path loss. According to the change in path loss,
the value of Pggs orrser may be changed with reference
to Fig. 11C. The value of Psrs orrser may be
transmitted to the user equipment terminal (UE) by
means of RRC signaling. Please refer to step S510
30 for the calculation of path loss.
SIR Expected may be further adjusted in
the outer-loop manner as follows.
SIR Expected = SIR Expected + SIR Offset
In this case, the MCS is selected based on
35 SIR Expected after this adjustment. SIR Offset may
be calculated according to the equation (10)
([Equation 1117]).



5 logical channel group with the highest priority level in step S730 is used as
the "logical channel group with the highest priority level". It should be noted
that SIR offset is adjusted for each user equipment terminal (UE) and that
the priority level 10 Zadust of the Iogical_ch]a nel group in this process is
designated via the external interface (I/F) for each user equipment terminal
(UE). In this manner, adjusting the offset in the outer-loop manner with
respect to one 15 predérmirfetFlbgital chRanrvel rodp atheP #iatwith the
respect trall tresslogicad Chahrelgrodps allowsorchher reductionof the level
workload in the-base;stasion capparatusy Fok exampie the priogit:level of a
logical changel;group with thehighest frequgncy of 20 HANSIBISSION, cye1 of
occurrences (%th.tggllgmcgggt number 01f; fransmission gccurrences in a unijt
of time) IS set ag%he prlorltynleve]1 fa(ﬁugt of the logical channe g]?oupﬁf‘ Y
should bEeGted thatAdd ¢ BYERtAFGEH (GO Z 25 caRbeidesignadted vigthes
externalddtevfaceI/F Fhe nraximomi valkiesfSiRroffset is defined as SIR
offsetmax and the minimine yakieiafrSIRLoffset ig definedrasi SIR offsetmn.
V\/_h(_an S@@ﬂ&@h@dcmtiwuﬂy detegmined &fhthe MR vialue, o thes30
mipymum yglug, fne abave mentioned calayalion is; ot agdounedcq on
Alternatlvelj}/, PSRS tO,FF*SET in the ECL atlond2 ] rta}'gher than StIR Exp;qcfeted
may be gajui‘tee %%cé?dilﬁg to efo (e)winwgoerqusation.ﬁgulg:lélﬁg OFES
PSRS OFFSETR$SSIR D5t 5168 Afdrnitively SP6dscx (i) in e [EtutiBn
22] rathérthan SIReEXxpdcted Rfayrbe adjusted tdceokdifg to H&follohdmg is
equatioridd? ©sex(d) »Pooscxi) +HIR Qffset Silnrthis case; SiR0ffset iss,

amﬂﬁuxkhe error rate can be reduced by lowering the MCS
level and reducing the required SIR. 1In the case of

DTX, since the user equipment terminal (UE) cannot
successfully receive the UL Scheduling Grant,
SIR offset is not adjusted. In this manner, radio
20 quality of the Uplink Shared Channel (SIR Expected),
namely, the MCS level is adjusted based on the ACK
or the NACK and the range of increase or decrease
for setting the MCS level is determined according to
the target error rate, and thereby the error rate of
25 the UL-SCH can be brought close to the target error
rate.
For example, if a required target error
rate BLERtarger ") = 0.1 and A.g5 = 0.5, then
SIR offset = SIR offset + 0.05 dB in the case of the
30 ACK and SIR offset = SIR offset - 0.45 dB in the
case of the NACK. After a while, the ratio of the
ACK becomes equal to 90% and the ratio of the NACK
becomes equal to 10%. As a result, the wvalue of
SIR offset does not change. In this manner,
35 adjusting SIR offset according to the above-
mentioned equation allows the error rate to converge

on the target error rate BLERtarge:r "% .



according to the ([Equation 23]). In step S511A, the MCS is reselected based
on the priority level. Specifically, SIR Expected in step S510A is recalculated
by the offset ALCO 10 based on the priorit)élevel of the logical channel group
with the highest priority level. Then, the M ¥is reselected based on the
recalculated SIR Expected with reference to Figs. 12A and 12B. More
specifically, SIR Expected is recalculated 15 according to the following
equation. SIR Expectéd ESIR- ERpEGted - A1OTheSisscript £ CE3 fefers to
the logicat rohannetigroupt ot example, dhé basestation: mpparatds 200data
increasegthe vatug ofALEK tor shen2Pdegicalbchatwel graupktoshe red
transmitiac with high; quaiity, and. with the high: priority level ; thesgby Jgwering
the g/IC Ievg(lj Ais a.result éhe error rate,_can be rgdugeds.tln this manner, the

P c%ﬁoélo‘fusvﬁhe o?flégt valde based on 25 We

base stafio ap|z_)arca}ﬁ"ilsn 58 . e .
priority I&Ge1Sthe BgRaFBharndl, drthes fogical chRfinelGidtipad ddjdstife
error ratér dntept SB32AstheI BRE conmand 16 helttarshiitted 16 thé agéd

equipmerd termiadl {IE)by TRearts ettheidL Stheduling Grankisch user

determinegh 30A 7 TSIRn RuSIR (b, IHARQ) The offsetvalueity 1evel

ALGG)XARQ) Is designated yia. the external interiace (VE) tof each lagical;

channel gr up. In this manner, the base statlonﬁa?lef%reartl%s notlfles/Eh)e ser
S

equipmeln%tererﬁiﬁgflﬁﬁf) 5 of atfar%e?ﬁg\?vlérrl% or retar‘é:r?srﬁilssmn, oF

thereby S28lcingthe effor AR for FEFARSHISSIONE Next, the base station
apparatus 200 - 162 according toeamembodimenttofithe Preserftingantion is
describethwitb neference-to kigni6rAs shawndpddg.t16,dhehase station

apparatyss 20Q accordingita ap embodiment i theroup rather than with
respect to all the logical channel groups allows for
the reduction of the workload in the base station
apparatus. For example, the priority level of a
logical channel group with the highest frequency of
20 transmission occurrences (with the largest number of
transmission occurrences in a unit of time) 1is set
as the priority level Zagjust ©f the logical channel
group.
It should be noted that A.gj, BLERtarger °0%
25 can be designated via the external interface (I/F).
The maximum value of SIR offset is defined as
SIR offsetpax and the minimum value of SIR offset is
defined as SIR offsetpin. When SIR offset 1is
continuously determined as the maximum value or the
30 minimum value, the above-mentioned calculation is
not performed.
Alternatively, Psrs orrser in the [Equation
28] rather than SIR Expected may be adjusted
according to the following equation.
35 Psrs orrser = Psrs orrser + SIR Offset



5 present invention includes a layer 1 processing unit 202, a user equipment
status management unit 204, a scheduling coefficient calculation unit 206, a
UE selection unit 208, a TFR (Transport Format and Resource block)
Selection unit 210, an other-CH 10 resour rjhanagement unit 212, a
frequency resource management unit 214, a persistent resource
management unit 216, and a UE Buffer estimation unit 218. The UE Buffer
estimation unit 218 inélb8es W Bisty 1, BE Buffi2),.. I UE B[Ryt ion
Buff2,1, 238 158uff2 t hadE ButfZk cand, 4E Buif, bl UWE Buifis2..., UE
Buff,,,k corresponging:to a legical channebgreyp#l, oa logical channel group
, a logical channel group;#k forJE #1, g logicak¢hannel group #1, a
Iogr aI channel group 2 alo |caI che else 0 #k for UE #2, a logical
: 5P ol o 20 LA TogieA CRah 510

channel group #1, an jical channel ¢ gr grca group #k

for UE ﬁl‘?%%é&ﬂ/&f THeEUE @l&?ﬂ?‘,fije%ﬁrr% fdd the amount of data in the
UE buffer based on thenBeffer Statls’Repdreréportetsfromahéasesd based
equipment 25nterminad (WEY ratheethan agiualyt pedanying deta Hyfteringd In
Fig. 16, the base stationapparatus 200, ingludestheldE Bkt 2,
cofrespending to the, logical CMP?' graup,#k for the U, g0 With rgspeatto

each 30 user equipment ter and each logical channge gro
Alternativefy; argle station %Srgtu%riﬁﬁqmé/y (rinciﬁgle one EJ%”BUFF

estimati&iy Sinit S’forr 2R e tserefaipftert termiRalRSEES) gl user
equipmeht Refminalst®E S) itersdtnedy) tke 85 Basesstafidh apparaty$ 200
may includeonedEiBufter] estimation upisvtterespect-toceachuusered

equipment termingl (VE) end meay nglinclude one UE, Buffer - 163
estimation unit with res prﬁckto eaqch |89IC oﬂa%nel group. Thg Iagyer 1

processing unit 202 per orm§< = *be
he subscript LCG refers to the logical
channel group. For example, the base station
apparatus 200 increases the value of Apcg for the
20 logical channel group to be transmitted with high
quality and with the high priority level, thereby
lowering the MCS level. As a result, the error rate
can be reduced. In this manner, the base station
apparatus 200 can adjust the offset value based on
25 the priority level, the logical channel, or the
logical channel group to adjust the error rate.

In step S532A, the TPC command to be
transmitted to the user equipment terminal (UE) by
means of the UL Scheduling Grant is determined.

30 A = T SIR — R SIR + Apce'™"?

The offset value Apce'PPR? g designated via
the external interface (I/F) for each logical
channel group. In this manner, the base station
apparatus notifies the user equipment terminal (UE)

35 of a larger power offset for retransmission, thereby
reducing the error rate for retransmission.

Next, the base station apparatus 200



processes related to the layer 1. More specifically, 5 the layer 1 processing
unit 202 performs, for example, a channel coding process and an IFFT
process on the shared channel transmitted in_ downlink and a reception
process such as an FFT process and a chatinel decoding process on the
shared 10 channel transmitted in uplink. Further, the layer 1 processing unit
202 performs transmission of the Downlink Scheduling Information and the
Uplink StRedEig Grant. FhecDoWhifRR Scheflulifi§ FEAR&HON ieGHtot 45
information foe she- Dowvhlimk Shared Charnnel (DLISCH) ahd the Uplink
Scheduling Grant is castreh #yfarmation tpr the Uplink Shaved Ghanneh
(UL-SCH), Further,the Jayer 1 processing.unit, 202, performs: reseption of
conifol informatipn 20, ransmitted.in pplik ie-, CoI (Channel Quality, ..
Information) and ac novﬁed’gement information with respgct to the Downlin

Shared €hannél (B1EECEHTFHEED| Andthe dekndAfSRmentinforMatiof
are transaiiged io the gserfdquipment sahys Arpagement £23 BAit 204VE
Further, 4he dayetr dnprocessing &init=2 02 kletents the uplinksynchronization
state baﬁ%@ snrthe %@6'&@@[‘9ﬁf@@m@nsﬁﬂﬁktréﬂwit@ﬁ iaﬂ&@Bkc@nd the
CQbsignal and,reports the detection result 39 to the. Héaﬁl%ﬂ‘é‘g”@& S

management unit 204. Fuyrther Ehe layer 1£rocessm unit 202 measures
1 1ste esour

the SIR %?fhae%gﬁﬁléﬁnarﬁetferenc’e §igﬁ§frtransmﬁt%d in upllnckeand reports
the meaBarstASMSR5Ult 6 the? Yiser @fbipéfit stathiSSnasagement Ghit 204t
For 35 exafple,the SIR &fithéSoawding Reference SigrRdlds iusetlidssteyE
S732. Fuarilier, the layerd qrocessingunit 202, - 1 641anay: e stimateuaplink
regeption,timings based opthe, Sounding Referance Signaktransitted in -y
Up”nka%%ffmk corresponding to a logical channel group #1,
a logical channel group #2,.., a logical channel
group #k for UE #1, a logical channel group #1, a
logical channel group #2,.., a logical channel group
20 #k for UE #2, a logical channel group #1, a logical
channel group #2,.., a logical channel group #k for
UE #n, respectively. The UE Buff, x estimates the
amount of data in the UE buffer based on the Buffer
Status Report reported from the user equipment
25 terminal (UE) rather than actually performing data
buffering.

In Fig. 16, the base station apparatus 200
includes the UE Buff,,x corresponding to the logical
channel group #k for the UE #n with respect to each

30 user equipment terminal and each logical channel
group. Alternatively, the base station apparatus
200 may include one UE Buffer estimation unit for
all the user equipment terminals (UEs) or plural
user equipment terminals (UEs). Alternatively, the

35 Dbase station apparatus 200 may include one UE Buffer
estimation unit with respect to each user equipment

terminal (UE) and may not include one UE Buffer



the CQI signal. Further, the layer 1 processing unit 202 5 may determine
whether the Uplink Shared Channel (UL- SCH) is actually transmitted. For
example, the determination result is used in step 706. Further, the layer 1
processing unit 202 may estimate path lo °and report the path loss to 10
the user equipment status management unit 204. For example, the path loss
may be used in step S814 (UL TFR Selection). Further, the layer 1
processiyiumeLoP s ebhhettedto TrRRRS intéface MorkDs Spécifibally it
downlink;theaseband signal generated in the layer 1 processing unit 202

is converted into a signal in iRe radio freguensy handx ihendheconvenad
signal is arpplified.in the ;amplifier and transitted to the,yser eguipment 20,
terrglnalt(HeE)l\/la an tennoadeosg :tLr}le othrtla{thagﬁyn gﬁ%gk asrad%%grequency
signal recewedalgy the antenna is arﬁplﬁled inthe a?npl ier,n}ré uency-
convertsd e ahasebaha Bignal ATt RIinBatos e RYer 1 pro€édsing unit
202. 25 Theasse? eguipmentsstatisdnahagemeéntunin 204 pedorts status
management bf eachmser eguipmentiterminal WE) skahexample, theruser

equipment statys managernentunit 204 peHorHYs stalus smapagement gt red

HARQ E&gi{%%gplmmag@é@eq{@qu?ﬂ gontrol of mobility of UE,
management of the DRX slrtlatus an% upLImk sg/n'fhronization, manag,emc-ér?)tzof

whether Persistent scﬁléaﬁinegri’s to'be aﬁﬁ’lleed, m ﬁgﬁgrsf’]seﬁ%f whéthet a

MAC Cdtftrof Bfotk it bemtransmittetf mafageientofthe irffsiissien
status, 35dnd estirhation of atuffeystatas irs tHeedsari equipneerit terriinal
(UE). Furthet linrstep 8732y then disen equipmeantstattisdparagament unit 204

caloyllates, + 163 meicsmgcessantion the calcylalipp Pfdhenne1 (pn-sch)
and the Uplink Scheduling Grant is control
information for the Uplink Shared Channel (UL-SCH).

Further, the layer 1 processing unit 202
performs reception of control information

20 transmitted in uplink, i.e., CQI (Channel Quality
Information) and acknowledgement information with
respect to the Downlink Shared Channel (DL-SCH).
The CQI and the acknowledgement information are
transmitted to the user equipment status management

25 unit 204.

Further, the layer 1 processing unit 202
detects the uplink synchronization state based on
the Sounding Reference Signal transmitted in uplink
and the CQI signal and reports the detection result

30 to the user equipment status management unit 204.
Further, the layer 1 processing unit 202 measures
the SIR of the Sounding Reference Signal transmitted
in uplink and reports the measurement result to the
user equipment status management unit 204. For

35 example, the SIR of the Sounding Reference Signal is
used in step S732.

Further, the layer 1 processing unit 202



scheduling coefficients and determines whether the scheduling coefficients
are to be calculated. Namely the user equipment status management unit
204 5 performs the processes in steps 5702 through 5730 in Fig. 7B. The
mobility of the user equipment terminal (UE) refers to a handover switching a
cell in which the user equipment terminal (UE) is to be 10 in communication.
The handover includes handover at the same frequency, between different

frequenédlés, anll BetveeRRliffsréntSyEstensOm thedases dfahe haidover
betweertdifferentfretpiencesar Betaeeh differentisysteing,theplink and
management@nd condrol of the 15 Management Gap is included in the
management and contzal.adRobilycofihg sser eguipment semniaal (UE).
Furl;Jher the user e wgment staCCFs manag mfntgmé 204{ rms | th
processes i steps 305202 and 520 specmc e user eci1 |prr(|ent

status manageriertt thit2o4Yséts i‘ﬁ@%é%‘ﬁ%m rﬁﬁlﬁpf‘é&ﬁi@pﬁ&nbé Per a
sub-frange Wethm iespleteto trrRSUL MAE ik 386! corresperding sub-frame, and
counts the number of tiser equipment terginalsi2y (WES} which perfarn202

retransmissiondn the corespendingssub-frams, Further,dhe Liser eguipment
statys r@%%a%%?”%%iﬁ%mays RErform perigdic calqulation 92’"614 JEor

transmission process eh PC command based 30 on the SIR
Soundlngxﬁg The scﬁedéﬂlng costiGieRf dalRilatish unlflzﬁé%perf%rms tlffUL
processes Bf SepRB7Aand 5732 through 5740 in Fig. 7B. More
specifically, the scheduling eaeffitient calgatatibnrmit 20635 calculdtes e
scheduling coefficients Of the aset €quipmentrtesminals UIES) in the
cofrespanding subxframe (sgedEquation 14D, Thendbg i selegtion - 166
generated in the layer 1 processing unit 202 is
converted into a signal in the radio frequency band.
Then the converted signal is amplified in the
amplifier and transmitted to the user equipment

20 terminal (UE) via an antenna. On the other hand, in
uplink, a radio frequency signal received by the
antenna is amplified in the amplifier, frequency-
converted into a baseband signal, and is input to
the layer 1 processing unit 202.

25 The user equipment status management unit
204 performs status management of each user
equipment terminal (UE). For example, the user
equipment status management unit 204 performs status
management of HARQ Entity in uplink, management and

30 control of mobility of UE, management of the DRX
status and uplink synchronization, management of
whether Persistent scheduling is to be applied,
management of whether a MAC Control Block is to be
transmitted, management of the transmission status,

35 and estimation of a buffer status in the user
equipment terminal (UE). Further, in step S732, the

user equipment status management unit 204 calculates



unit 208 selects the user equipment terminals (UEs) (for initial transmission)
to which radio resources are to be allocated according to dynamic
scheduling based on the calculated scheduling coefficients. 5 The UE
selection unit 208 reports the number of the®tser equipment terminals (UES)
"NUL-scx" to which radio resources are to be allocated according to

dynamic scheduling to the TFR (Transport Format and Resource block)
SelectiofitntiZED. 19°FIve TFR Sefectibr upi 230 géricinsthet Bfocesses of
steps S809)SB10; 18812 SB814¢ 5816 sand S8ES.dvorenspecificallyethet TER
Selectiop 210 dgteymrines the trapsmissianfosmat selatecktothe Uplink

Shared ¢hapnel (UlsSCH) o whieh dypamic 15 scheduling.is appligd and, o 4
congrols trap;mrlﬁsgogh%ow% in USD|Iné(. Iinrqorsmaetlosn gt}%létt rt%aLp I?@@ n
format and radio reseurces refated o the Upﬁnb? Shared Channel (UL- H}
to WhichFd%aHiE scheduling is applied determined by the TFR Selection unit
210 20 is transmitted T thenaper 1 procdssidipunit 202eaub@usad for

transmissiomohthe UDSchedakng Grant andrreceptions efithehdplinkaShared
Channel Uly5CH) imthelayer T pragessing writ203-The gtheriGHeo pe

resource management unjt 212 25 detgrmines the transmission formars and,
allocates _radio reso%ces for the IZ%AtCH, theo{?lggCH, t@e quard RBs, and
the RAC%-]ilﬁ/lessasIﬁae- . lée&ﬁéf- resource lmaﬁ%{geerfmentr ﬁﬁiil%fﬁlrgﬁérts
the freqdeérityresBardes amchtthe radioteBdurceStto the fregeefcyt the
resourcé Z0mmanagerient enit 214 nfermatiore abeutcthesransmissionen

formats and aleeatedsadiorespurces deterguned by dhel other+GCH resaureee

manragement st 212 is, ansmitted todbg layerd processingunit 202 via
the frequen rrgfogrgem%@rilzilg%meg%ugg 214 35 and the TFR Selection uTit

O e ser rmin

210, so that ayer 1 reception processes of the PRE%T—Il,%ﬁg rI%’tU§(Q,H and the

PRACH W@gsage-B and transmission process of the
Further, the user equipment status

management unit 204 performs the processes of steps

20 S202 and S204. More specifically, the user
equipment status management unit 204 sets the
maximum multiplexing number per a sub-frame with
respect to the UL MAC in the corresponding sub-frame,
and counts the number of user equipment terminals

25 (UEs) which perform retransmission in the
corresponding sub-frame.

Further, the user equipment status
management unit 204 may perform periodic calculation
and transmission processes of the TPC command based

30 on the SIR of the Sounding RS.

The scheduling coefficient calculation
unit 206 performs the processes of steps S701 and
S732 through S740 in Fig. 7B. More specifically,
the scheduling coefficient calculation unit 206

35 calculates the scheduling coefficients of the user
equipment terminals (UEs) in the corresponding sub-

frame (see [Equation 147). Then, the UE selection



- 167 PRACH Message-2 are performed in the layer 1 processing unit 202.
The frequency resource management unit 214 is connected to the TFR
Selection unit 210, the 5 other-CH resource management unit 212, and the
persistent resource management unit 216 aRd performs management of
frequency resources. More specifically, the frequency resource management
unit 214 monitors remaining frequency resources available 10 for the Uplink
Shared EhahnélP®ILSSEHD 6 vithieh daTansie seRBaHing Rrapplietsand’Es)
provides( fnformation aécessaryforstheqrocess ghstep S8LD 4o thesFERces
Selection tiit:2l & I herpessistent resedregimanagementunit 2t6iuling
performs, status management of the uplink shared; ghannel (PL-SCH) to
whigh persistent scheduling s applied gpd manages radio resgurces, More,
specifica R/ the perss?ent resource managz]em%n unit 216 determines the

transmissiGiT forfat r81ated 208 the Yplitk™SHaret'etiannet UMSER) to
which persistentschedualing istapplict &vd mahagesehe aradior fEsouirdes.
Then, theypersistent ¢esourcénmanagement BRIt 216anepotts the frequeney d

resources @g@%tr@lm@ rmge;si@nth@r{ge;qmy resource 25
management unit 214, Inforpgtian about the rapsmission, frmag and, ;.

allocated r%dlo resources (%eetermlne by thel%ers%%r}t resouree and

manage%ren Sanit 216 s ranéjr%itfq’e8 t%’th%%ayér lsproc’essmg Unﬁ%‘)ﬁ’wa
the freqiércy-restiifce mRRagément it 3DPELA AR Bife FRRIS8letfidrt uAit
210, so tirat therilayger T heceptiongrocessof therUplinkrShareeld Channeg
(UL-SCH)toiwRichrpersistent seheduling.iss appliesiswpertormeghianthe layer
1 processing unit :202. 35 Eyiher. the, parsisigntresource, managerent unit
216Seng%#ggnygn%%T%%%§&m¥£%ormation about the transmission
format and radio resources related to the Uplink
Shared Channel (UL-SCH) to which dynamic scheduling
is applied determined by the TFR Selection unit 210
20 is transmitted to the layer 1 processing unit 202 to
be used for transmission of the UL Scheduling Grant
and reception of the Uplink Shared Channel (UL-SCH)
in the layer 1 processing unit 202.
The other-CH resource management unit 212
25 determines the transmission formats and allocates
radio resources for the PRACH, the PUCCH, the Guard
RBs, and the RACH Message-3. The other-CH resource
management unit 212 reports the frequency resources
among the radio resources to the frequency resource
30 management unit 214. Information about the
transmission formats and allocated radio resources
determined by the other-CH resource management unit
212 is transmitted to the layer 1 processing unit
202 via the frequency resource management unit 214
35 and the TFR Selection unit 210, so that layer 1
reception processes of the PRACH, the PUCCH, and the

PRACH Message-3 and transmission process of the



perform the processes of steps S702 through S705 to - 168 the user
equipment status management unit 204. The UE Buffer estimation unit 218
estimates the buffer status for each logical channel group in the user
equipment terminal (UE), i.e., the 5 amount of data in the buffer based on the
Buffer Status Report reported from the user equipment terminal (UE). More
specifically, the UE Buffer estimation unit 218 performs the processes
related G HEUEBEREINN $tep$5 P30 AAEB7321 10 THe gregest ihvention is
describedrabeses hyaeferiing 20 3pecific embodiments. However, it should
not be understood thattlhe deseriptions ands Jigures eenstiwtingtheyparts ofi 4
the d'SC'9§|U E?_A'H@E@@#Ofﬁéi‘%‘}ﬂ%‘(ﬁ%@fb é?@@if%“}%ﬁ deflﬁﬂsu_E%ea
person skilled in the art may think of examples of vari modificatjons,
ransforfaliots . AR B Ooliata al Eehtte can tle A For
exampl&; §f e &60Ve ERBOURTENTR? B28¢8temis tektribed i Wit EVONvad
UTRA and UTRARN 2044.kia domteymEvslutior or Supers8G) is applied.
Howeves e mobilestation (User egaipmenty( Ut dermival)pahasenstationini t
apparatys, & mobile .cammunicationsystamuand sommunication gentialapie

method ageording t9.an emhadiment of the present 25 iyention may. also be
applied 'E? any othercst%st(?m icar%t)able of comm nl%aélg using the shared

Jgmic S e n .13 aﬁb 1e OV 1L ebS .
channel. viously, the present invention includes various embodiments not

describetAEreiT THetefoPE © B tethhital 566p@ 6P HeSFreséntinvBnticr 1
30 defined onheby fe Fweation speoifyitig fiditers according to adequate
scopes of the claims hasedoen the escriptiens: Fof explanataiypurpase,
plural embodiments.are separatelydescribed. Howeversugh 35,sepasation
of the e@ggglr%%ntﬁﬁngkﬁset%laév Oi ch persistent scheduling is
applied and manages radio resources. More
specifically, the persistent resource management
unit 216 determines the transmission format related
20 to the Uplink Shared Channel (UL-SCH) to which
persistent scheduling is applied and manages the
radio resources. Then, the persistent resource
management unit 216 reports the frequency resources
among the radio resources to the frequency resource
25 management unit 214. Information about the
transmission format and allocated radio resources
determined by the persistent resource management
unit 216 is transmitted to the layer 1 processing
unit 202 via the frequency resource management unit
30 214 and the TFR Selection unit 210, so that the
layer 1 reception process of the Uplink Shared
Channel (UL-SCH) to which persistent scheduling is
applied is performed in the layer 1 processing unit
202.
35 Further, the persistent resource
management unit 216 sends information necessary to

perform the processes of steps S702 through S705 to



the present invention, and two or more embodiments may be used on an as
needed basis. Further, for - 169 explanatory purpose, specific values are
used to promote understanding the present invention. However, unless
otherwise described, the values are for Tilustfative purpose only and any
other suitable 5 values may be used. The present invention is described
above by referring to specific embodiments. However, a person skilled in
the art Mt@Puiderstafti et eie above EmBPediRtErits afe desdribettfor
illustrative 10 purposethand’mathinkrofeexaimpies of varidus anédifications,
transformations, @teratiens, ¢hanges,: and she fke Lamillusttatveipurpases 1
the appgralys achording tn.as embadiment ot lisatesent ypentionds, cne
desgribedwith feferenge to the 19 functianal bipck. diagram, Howeyepsuch
an appara?us may be providled by hardware, software, or a combination

thereof. The Prés&rBiAvENtGPR MG dirhited té fife Bmbbdifentdestiibed
above, drlvaricus modificatidies; arastorhtations! dlterfationV 2Pexchanges,
and the ke maythe madeiwithowt departingsramdhe scope and spiritdrom

the present imventions T hedresentdptespational apphicafiomn claims priority

frorg Japanese Patent. ApplicationsNq., £3,200/;032114 filed on Margh 1
2007, No. 2007-161940 filed on June 19, 2007, and 2007-329028 filed on

Decembef 207 5667,1@1% entir8 %ﬁtlenlsC of WA lénreenFl%r‘ebyHi%"éSF]peorrateﬁt
herein by'tefetende B3021- 110 ELANGS Thatbade stativhappatams and
capable of corrmunicatitg Withianaserhequipment tefmihal using larsuplink
shared chiamnel, «comprisidg@nt invention. Based on the
15 disclosure, a person skilled in the art may think of
examples of various modifications, transformations,
alterations, operational technique, and the like.
For example, in the above embodiments, a
system is described in which Evolved UTRA and UTRAN
20 (a.k.a. Long term Evolution or Super 3G) is applied.
However, a mobile station (user equipment (UE)
terminal), a base station apparatus, a mobile
communication system, and communication control
method according to an embodiment of the present
25 invention may also be applied to any other system
capable of communicating using the shared channel.
Obviously, the present invention includes
various embodiments not described herein. Therefore,
the technical scope of the present invention is
30 defined only by the invention specifying matters
according to adequate scopes of the claims based on
the descriptions.
For explanatory purpose, plural
embodiments are separately described. However, such
35 separation of the embodiments is not essential to
the present invention, and two or more embodiments

may be used on an as needed basis. Further, for



a radio resource allocation unit 10 configured to decrease frequency
resources allocated to the shared channel, when transmission power of the
user equipment terminal is less than a predetermined threshold. 15 2. The
base station apparatus as claimed in Cl?;lil%619, wherein: 20 information about
the transmission power is UE Power Headroom reported from the user
equipment terminal. 25 3. A base station apparatus capable of
commurfiERtimP#ith BYuset SRFFme APREminat usthg’ an Wik shafed ©
channelpcomptisingn 86 assteragengnit benfigured ta storeen tormespondence
betweenia kadie resaurce ayvadabler fardhe shared shannelnuplinkiragio are
quality ipformation. and & transimissipn.schere ysed for, trapsmittiog the )

shaged %ha Lglg:l' BmSaa dgterlgnslrel%tion unit configured to détermine the
transmission Schémé to be Used for transmitting the shared channel based

on the uplink - 1711 radfo §EAIRS TriforMEGOT ARa the radfis Tesbidealove

availablé® forthé shated clianigl svithf referinee do Mitie tsteragéousiv and &

notificatioarnsvthcordigured ta notifiye 5 4dhe userequipment derminakaf thee

determingg, ftansmission sehemer 404 Jheibase station apparatys ase

claiged p@ﬁ'@g‘@;” wherein: the storage-unit stores,as the, fransrussion
tl

scheme, a a%a size used for the shtared 15 channel, and the data size is
de&wnﬂﬁg) 5 ormations, alterations, cC anges,

and the like. For illustrative purposes, the

1cations, trans
be a

apparatus according to an embodiment of the present
invention is described with reference to the

15 functional block diagram. However, such an
apparatus may be provided by hardware, software, or
a combination thereof. The present invention is not
limited to the embodiment described above, and
various modifications, transformations, alteration,

20 exchanges, and the like may be made without
departing from the scope and spirit from the present
invention.

The present international application

claims priority from Japanese Patent Applications No.

25 2007-052111 filed on March 1, 2007, No. 2007-161940
filed on June 19, 2007, and 2007-329028 filed on
December 20, 2007, the entire contents of which are

hereby incorporated herein by reference.

30



maximum value which satisfies a predetermined error rate, when the uplink
radio quality information and the frequency resource available for the shared
20 channel are fixed. 25 5. The base station apparatus as claimed in Claim
3, wherein: the storage unit stores, as the trahsmission scheme, a data size
used for transmitting the shared channel, a modulation scheme 30 used for
transmitting the shared channel, and the amount of frequency resources
used for transmitting the shared chann€LBEMS The base station apparatus
as claimed - 172 - in Claim 3, wherein: the uplink radio quality information is
determined based on both SIR of a sounding reference signal and a power
offset between the sounding 5 reference signal and the shared channel. 10 7.
The_base station apparatus as claimed in Claim 6, wherein: the power offset
is determined based on path loss between the user equipment terminal and

the base station apparatué. £5 8°TREDas8 staHF Afparatreag REimed 20

in Claim®mwhereirs the gadio uaditydafornrtiontis adjusted tbased orfang

priority leveldetermined dyeal dateatype 1 25c@nhe base station apparatus as

claimed in Claim 3, wherein; theagio, quality infornation is,adjusted 30

baﬁ@ﬁ OQél%_P%Q deceding resuitof the uplink shared, chagnel.and.a fequired;

upiin q%%n¥he§shared channel, when transmission power of
the user equipment terminal is less than a

predetermined threshold.

15

2. The base station apparatus as claimed
in Claim 1, wherein:
20 information about the transmission power
is UE Power Headroom reported from the user

equipment terminal.

25

3. A base station apparatus capable of
communicating with a user equipment terminal using
an uplink shared channel, comprising:

30 a storage unit configured to store a
correspondence between a radio resource available
for the shared channel, uplink radio quality
information, and a transmission scheme used for
transmitting the shared channel;

35 a determination unit configured to
determine the transmission scheme to be used for

transmitting the shared channel based on the uplink



10. The base station apparatus as claimed in Claim 9, wherein: - 173 the
radio quality information is adjusted based on both the decoding result of the
uplink shared channel and the required uplink quality with respect to one of
plural logical channel groups. 11. The base Station apparatus as claimed 10
in Claim 10, wherein: the logical channel group used for adjusting the radio
quality information comprises a logical channel group with a highest
frequen@Pof fransmission 6REGFERCE ISR A Basé 3thton iisatans
capable @of 220 gbfirenunicatirigewith argseraguiprméentiteriminad Usirgnam to
uplink sharedchanaghk cemprising:d calculation unit configured to calculate

path loss between the,user.aquipmentierminal ang, the;pase siation, ; ¢ Y
apparat % 25 an MCS selectlog ucnlt co.nrlqlgyre tot%%Iegt an MCS level o

the share ech%\?\?lgl S%Ieléj on the pgfﬁm 0SS, a detsrmination ﬂrﬁjl’[nceonfigured
to deterifin8 Htashissin Scieme to be used for 30 transmitting the
shared channel based on the MCS level and a radio resource available for
the shared channel; and a notification unit configured to notify the user
equipment terminal of the determined 35 transmission scheme. - 1%4 13.
Theybase station apparatus as claimed in Claim 10, wherein: 5 the

transmission scheme Eomﬁ{ises at least one of a data size used foE .
" . e base station apparatus as claimed
transmitting the

in Claim 3, wherein:

the storage unit stores, as the
transmission scheme, a data size used for the shared

15 channel, and

the data size is determined to be a
maximum value which satisfies a predetermined error
rate, when the uplink radio quality information and
the frequency resource available for the shared

20 channel are fixed.

25 5. The base station apparatus as claimed
in Claim 3, wherein:
the storage unit stores, as the
transmission scheme, a data size used for
transmitting the shared channel, a modulation scheme
30 used for transmitting the shared channel, and the
amount of frequency resources used for transmitting

the shared channel.

35

6. The base station apparatus as claimed



shared channel; a modulation scheme used for transmitting 10 the shared
channel; the amount of frequency resources used for transmitting the shared
channel; and HARQ information for the shared channel. 15 14. The base
station apparatus as claimed in Claim 12, therein: 20 the MCS selection unit
selects the MCS level of the shared channel based on the path loss, radio
quality of a sounding reference signal, and target radio quality of the
soundingtefetérnde SigriEle2Z518: The base station apparatus as claimed 30
in Claim 3, wherein: thé determimatioragniibdecreaseys then famountiofn is
frequency:rasouiceswbichds deterpined asrthedransisissionrschesye, when
either the amaunt.of data jp,abuffer.ofshe yser, eguipmentderming),gr 35 the
mag_mugeaggog%gf da:tLtanvg1 |chr3: n.be transmitt dcg%rgh%ytser_eqplpment
terminal’is befow a data Size” which is detérmined as the transmission
scheme. - 175 5 16. The base station apparatus as claimed in Claim 12,
wherein: the determination unit decreases the amount of frequency
resources which is determined as the transmission scheme, when either the
amount of 10 data in a buffer of the user equipment terminal or the maximum
amaunt of data which-can/he tragsmitied, by the liset egipment terainal s
below a datacflze which is determined as the transmission scheme. 15 17. A

communli(rzlatlona&cr)nnt?dl methbd A & base station apparatus capable of

communicating with the power offset is determined based on
path loss between the user equipment terminal and
the base station apparatus.

15

8. The base station apparatus as claimed
20 in Claim 3, wherein:
the radio quality information is adjusted

based on a priority level determined by a data type.

25

9. The base station apparatus as claimed
in Claim 3, wherein:
the radio quality information is adjusted
30 based on both a decoding result of the uplink shared

channel and a required uplink quality.

35
10. The base station apparatus as claimed

in Claim 9, wherein:



20 a user equipment terminal using an uplink shared channel, comprising the
steps of: calculating path loss between the user equipment terminal and the
base station apparatus; selecting an MCS level of the shared 25 channel
based on the path loss, radio quality of a éLJL?ndTng reference signal, and
target radio quality of the sounding reference signal; determining a
transmission scheme to be used for transmitting the shared channel based
on 30 the MCS level dritPa FadibTeSudreetavaliabrdr e Shafed eRasiel d
and notifyarg theousércaquipmentiterninal of rtheudetemiineddranshiission

schemeshared channel and the required uplink quality with

10
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35

respect to one of plural logical channel groups.

11. The base station apparatus as claimed
in Claim 10, wherein:

the logical channel group used for
adjusting the radio quality information comprises a
logical channel group with a highest frequency of

transmission occurrences.

12. A base station apparatus capable of
communicating with a user equipment terminal using
an uplink shared channel, comprising:

a calculation unit configured to calculate
path loss between the user equipment terminal and
the base station apparatus;

an MCS selection unit configured to select
an MCS level of the shared channel based on the path
loss;

a determination unit configured to
determine a transmission scheme to be used for
transmitting the shared channel based on the MCS
level and a radio resource available for the shared
channel; and

a notification unit configured to notify
the user equipment terminal of the determined

transmission scheme.
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13. The base station apparatus as claimed
in Claim 10, wherein:

the transmission scheme comprises at least
one of

a data size used for transmitting the
shared channel;

a modulation scheme used for transmitting
the shared channel;

the amount of frequency resources used for
transmitting the shared channel; and

HARQ information for the shared channel.

14. The base station apparatus as claimed
in Claim 12, wherein:

the MCS selection unit selects the MCS
level of the shared channel based on the path loss,
radio quality of a sounding reference signal, and
target radio quality of the sounding reference

signal.

15. The base station apparatus as claimed
in Claim 3, wherein:

the determination unit decreases the
amount of frequency resources which is determined as
the transmission scheme, when either the amount of
data in a buffer of the user equipment terminal or
the maximum amount of data which can be transmitted
by the user equipment terminal is below a data size

which is determined as the transmission scheme.
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16. The base station apparatus as claimed
in Claim 12, wherein:

the determination unit decreases the
amount of frequency resources which is determined as
the transmission scheme, when either the amount of
data in a buffer of the user equipment terminal or
the maximum amount of data which can be transmitted
by the user equipment terminal is below a data size

which is determined as the transmission scheme.

17. A communication control method in a
base station apparatus capable of communicating with
a user equipment terminal using an uplink shared
channel, comprising the steps of:

calculating path loss between the user
equipment terminal and the base station apparatus;

selecting an MCS level of the shared
channel based on the path loss, radio quality of a
sounding reference signal, and target radio quality
of the sounding reference signal;

determining a transmission scheme to be
used for transmitting the shared channel based on
the MCS level and a radio resource available for the
shared channel; and

notifying the user equipment terminal of

the determined transmission scheme.





