DESCRIPTION TRANSMITTER APPARATUS, RECEIVER APPARATUS, MOBILE STATION, AND
RADIO BASE STATION TECHNICAL FIELD [0001] The present invention relates to a transmitter
apparatus, a receiver apparatus, a mobile station, and a radio base station. BACKGROUND ART [0002]
As shown in Fig. 1, a mobile communication system standardized by the 3GPP (3rd Generation
Partnership Project) is configured as follows. Specifically, a radio base station NodeB (transmitter
apparatus) is configured to transmit a DCCH (Dedicated Control Channel) , a DTCH (Dedicated Traffic
Channel) , a CCCH (Common Control ChanndlEarf tRa likl, to amobile station UE (receiver apparatus)
in downlink. [0003] On the other hand, in uplink, the mobile station UE (transmitter apparatus) is

configured to transmit a DCCH, aDTCH, a CCCH and the like, to the base station NodeB (receiver
apparatus). [0OOBANSMITTER APPARATUS,, RECEIVER APPARATUS, MOBILE STATION, AND

RADIO BASE STATION

TECHNICAL FIELD
[o001]

The present invention relates to a transmitter apparatus,
a receilver apparatus, a mobile station, and a radio base

station.

BACKGROUND ART
[0002]

As shown iIn Fig. 1, a mobile communication system
standardized by the 3GPP (3rd Generation Partnership Project)
is configured as follows. Specifically, a radio base station
NodeB (transmitter apparatus) is configured to transmit a DCCH
(Dedicated Control Channel), aDTCH (Dedicated Traffic Channel),
a CCCH (Common Control Channel) and the like, to amobile station
UE (receiver apparatus) in downlink.

[0003]

On the other hand, in uplink, the mobile station UE
(transmitter apparatus) is configured to transmitaDCCH, a DTCH,
a CCCH and the like, to the base station NodeB (receiver
apparatus).

[0004]

Moreover, as a logical channel for MBMS (Multimedia
Broadcast and Multicast Service) standardized by the 3GPP, the
radio base station NodeB (transmitter apparatus) is configured

to transmit an MTCH (MBMS Traffic Channel) and an MCCH (MBMS



Moreover, as a logical channel for MBMS (Multimedia Broadcast and Multicast Service) standardized by
the 3GPP, the radio base station NodeB (transmitter apparatus) is configured to transmit an MTCH
(MBMS Traffic Channel) and an MCCH (MBMS Control Channel) to the mobile station UE (receiver
apparatus) in downlink. [0005] In addition, in downlink, as a physical channel for the HSDPA (High
Speed Downlink Packet Access) that is the downlink high speed packet communication standard defined
by the 3GPP, the radio base station NodeB (transmitter apparatus) is configured to transmit an HS-SCCH
(High Speed Staretirodn@loh@reihhdly, SheHsob DRCsLgihnSpledd ebg tiei Bonaliat Shred Channel)
and the like, to the IIpssttion UE (receiver apparatus). [0006] Additionally, in the HSDPA, the
radio base station NodeB (transmitter apparatus) is configured to generate an MAC-hs PDU (Protocol
Data Units) in tH®®&RE-hs layer by multiplexing MAC-d PDUs received from the MAC-d layer, and to

transmit the generated MAgdHﬁF%IBH by Msid S H{S,'Qécal(' Elg%} SRped Dameyinkehargd Channel)

associated with the HS-PDSCH. 0007] Here, the MAC- s multiplexed into the MAC-hs PDU
are in a fixed siZ&B6 etidhan ARpeEroRovul Sndrripkel. AccessM AR e dgethe drislibthe MAC-hs

PDU in the MAG s layelof thediadio Qase sidtiqe NpasBAHaasI e AR B D IneABAC header

including an "SID {Size Index Identifier)" indicative of the size of an MAC-d PDU and "N (Number of
MAC-d PDUs)" théicdiR@isr tharamBbansi gie Nirded POUARFeEERW ACPPABAL f9008] S

However,unlikeggﬁﬁgﬁ%@i%—wm%qﬁmwm%ﬁugbg&L%m d&hpyolution) are
Channel), an HS-PDSCH (High Speed Physical Downlink Shared
Channel) and the like, to the mobile station UE (receiver
apparatus).

[0006]

Additionally, in the HSDPA, the radio base station NodeB
(transmitter apparatus) is configured to generate an MAC-hs PDU
(Protocol Data Units) in the MAC-hs layer by multiplexing MAC-d
PDUs received from the MAC-d layer, and to transmit the
generated MAC-hs PDU by using the HS-DSCH (High Speed Downlink
Shared Channel) associated with the HS-PDSCH.

[0007]

Here, the MAC-d PDUs multiplexed into the MAC-hs PDU are
in a fixed size for each MAC-d flow. As shown in Fig. 12, an
MAC header i1s added to the MAC-hs PDU in the MAC-hs layer of
the radio base station NodeB (transmitter apparatus), the MAC
header including an “SID (Size Index ldentifier)” indicative
of the size of an MAC-d PDU and “N (Number of MAC-d PDUs)”’
indicative of the number of the MAC-d PDUs for each MAC-d flow.
[o008]

However, unlike the HSDPA, high-speed packet
communications such as LTE (Long Term Evolution) are

characterized in that the size of an MAC-SDU multiplexed into



characterized in that the size of an MAC-SDU multiplexed into an MAC-PDU is variable, and that the size
of the MAC-PDU transmittable per unit time is large. Accordingly, there is an increase in the number of
bits necessary for "LI (Length Indicator)" indicating the sizes of respective MAC-SDUSs, leading to a
problem that overhead in header information increases as the number of multiplexed MAC-SDUs
increases. Non-patent Document 1: 3GPP TS 25.321 v7.0.0 DISCLOSURE OF THE INVENTION [0009]
The present invention has been made in consideration of the above problem, and has an objective to
provide a transm@itte¥ApPetus sindad ieddhesr apshratigtthdiheresgablefofthiighicg RPUoverhead

ncrease caused fyglfymaianndisaling InG fige QLagigni Relg YRlG el QUG Al
aspect of the present invention is'summarized as a transm ter apparatus incltding: a first data unit
generator secti@m chnfijeasetol gebrataunher dafa bhksnrefessaer holisinglor@-engtdre

variable-length pfgypaigp plemenis eaqlhheingans preo! Bpigher lavardaa Hak reppived from a layer

higher than the first layer, control information, and padding information; and a first data ynl’t transmitter
section configukRPiftanskRit theRjeridtatedthstdauemiearhelin ieadiedt dhefaniafetitator section is

configured to aq%@Péggé@fQWHQr‘nWé‘ra Wrﬂﬂtytqfdpg;{g&atﬂmg@[ygn_wé FRyltiplexed into the first

data unit, the header information including information element size information indicating sizes of the
information elements being multiplexed, and the number of pieces of the information element size

information ipcluded.in,ﬁgﬁm{nfgémggﬂﬂs phespembes spaallesthgn thedgumber of the information
elements being multiplexed.

DISCLOSURE OF THE INVENTION

[0009]

The present invention has been made in consideration of
the above problem, and has an objective to provide a transmitter
apparatus and a receiver apparatus that are capable of
mitigating an overhead 1increase caused by i1nformation
indicating the size of a data unit being multiplexed.
[0010]

A Tirst aspect of the present invention is summarized as
a transmitter apparatus including: a first data unit
generator section configured to generate a first data unit iIn
a first layer by using one or more variable-length information
elements each being any one of a higher layer data unit received
from a layer higher than the first layer, control information,
and padding information; and a first data unit transmitter
section configured to transmit the generated first data unit,
wherein the first data unit generator section is configured to
add header information, when a plurality of information
elements is multiplexed into the first data unit, the header
information including information element size information

indicating sizes of the information elements being multiplexed,



[0011] In the first aspect, the first layer can be an MAC layer, the layer higher than the first layer can
be an RLC layer, the higher-layer data unit can be an MAC-SDU, the first data unit can be an MAC-PDU,
the header information can be an MAC header, and the first data unit generator section can be configured
to insert the information element size information into the MAC header when more than one MAC-SDU is
multiplexed, the number of pieces of the information element size information being one number smaller
than the number of the MAC-SDUs being multiplexed. [0012] A second aspect of the present
invention is sunamdritég asanbersmifiepdpsestiafintheing haimatiacnusd gerbtatsrigaction

configured to g%p]qu;ﬁ]gtfirghd?gt%wg é'ta aiﬂrsmgyﬂré%élﬁi%%(ﬁ%ﬁgi >igrriﬁlltgf-Ilﬁmqq)tg'jnformation

elements each being any one o er-layer data unit receive er than the first layer,
control informatfoia el pdd@ing e rmatiberarmfa tikg-denfarietdesmeteneation kehfigured to
transmit the generpigd fisstslpta unit, wherein the first data unit generator section is configured not to
insert information element size information into header information when only one information element is
multiplexed intol@f&lft data unit. [0013] A third aspect of the present invention is summarized as a

transmitter apparatus iqﬂum@gfgpﬁdmg{geﬂ%aﬁrr@&cqg Spnfigunsd g?]%&@rpé@grﬁ,rst data unit in

a first layer by using one or more variable-length information elfements each being any one of a
higher-layer dafehgnta¥e&ivetohei Bhapetgyfdrgtrd svefirsanyee aontibCidkamaktioRN@nd padding

information; ang pofirsi-dpig/upildEABSTItiAr sarliR configused i ranemiihe oeparater figst data unit,

wherein the first data unit generator section is configured not to insert information element size

information intodfebAer drdcatitit widie diragrEd BFesRRdITinfoARRLRA 8Rd'6kesiae816f padding
information only,aee fReltiplxqd datethm isigdaieraibi08détion AfPud HEdbegyesent

invention is summarized as a receiver apparatus including: a first-data-unit size information acquirer

section configuletPRy cdiife Frdyaatdan SASRROaRSR FSH RRE poWwRP ERatReiMiayer, the

first-data-unit sigedatormaian nskeatittha Y7 dactisbdaia unifi ditardatdnfarreatipmpeaplyzer section
configured to detect a size of an information element multiplexed into the first data unit, based on

information eleffER Ese g RAgoHTRerREIPNYS ABEAE SR AT MATHEArBEA AR 9% received in

the first layer anpg it pcagimad fisst-diaHniteiee iMoRhaHono fNdeie exiraciYmRRctigeGagfigured to
extract the information element from the first data unit, based on the detected size of the information
element, wheref' el MY62RStion element size information indicates the size of the
Informationelenygatbginganyone of a higher-layer data unit, control information, and padding information,

and the number of pieces of the information element size information _ ) )
A second aspect of the present invention Is summarized

as a transmitter apparatus including: a first data unit
generator section configured to generate a first data unit iIn
a first layer by using one or more variable-length information
elements each being any one of a higher-layer data unit received
from a layer higher than the first layer, control information,
and padding information; and a first-data-unit transmitter
section configured to transmit the generated first data unit,
wherein the first data unit generator section is configured not
to insert information element size information into header
information when only one information element is multiplexed
into the first data unit.

[0013]

A third aspect of the present invention is summarized as



included in the header information is one number smaller than the number of the information elements
multiplexed into the first data unit. [0015] A fifth aspect of the present invention is summarized as a
receiver apparatus including: a first-data-unit size information acquirer section configured to acquire
first-data-unit-size information from a layer lower than a first layer, the first-data-unit size information
indicating a size of a first data unit; a header information analyzer section configured to detect a size of
one higher-layer data unit multiplexed into the first data unit received in the first layer based on the size of
the first data unit ittivased tiaheanpanatify si-aaladinitsize infofatdn andatsize ofiné&der information

in the first data ggﬁewgfé'rl@e(?ﬁgﬁr ggﬂﬁegﬁ%%er:ﬁ[gﬁ@é@g@%%@ @thhzﬁirif rmation; and

an extractor section configured to extract data unit from the first data unit, based on the

detected size oﬁtlﬁ hﬁhéﬁl&gﬂén’c&a@@ﬁm, ml@rnmﬁéenWﬁi@thieelﬁﬁéﬁhsmf@mmﬁm indicates the
size of the inforgyatian¢lemsoh BRIPH AR IR Q' R HaYET 9ot Wil MR IFIRETaEQN, and padding

information, and the number of pieces of the mformz_itlon element'size |nforn]at|on Inclqded in the header
information is ohEQiumJayshan e fiedn tham dhe kel myematon BierhaitentRibko®d into the first

data unit. [0016}ng o AR, 2SRECHARRAESaALINYCRIASS SURMATAE A5 ARSHRERPParalUS

including: a first-data-unit size information acquirer section configured to acquire first-data-unit-size
information frors@cbien |GREf ian adiks BrapsAEtiEieaanaiiedieod hidptatdetabithting a size of a

first data unit; & pRAGS IFRETAF PSRN ShIqCHeN CPATEHSE R HsTER @dﬁﬁg%@d’%ﬁize of one

piece of control information and a size of one piece of padding information based on the size of the first
data unit indicafed By a&d hcdinfea npdi@aatkfinsint i sbeMatiBhUnhk kb dPkead&aftdrmation in the

first data unit repRieEhRISTIiHIAYE RS ELBLF HRFEFIIOR AR harRBAdiRNG) IBTpalek being

multiplexed into the first data unit, when the header information includes no information element size
information; an@ P %ethetol sfendintanfigerdy Rréxia st sxmdof i igidA FoktREHirst data unit,

based on the degjiggtied size, wherein the information element size information indicates the size of the
information element being any one of a higher-layer data unit, control information, and padding
information, and 8% hdimber of pieces of the information element size information included in the header

information is one numRersmalierdspaderpher g daeinfoimaiag RIBMRNE IMMPIREY into the first
data unit. [0017] A seventh aspect of thegrese;nt invention is summarized as a mobile station including: a

first data unit g&feAtdeSERGH cOMRAIREUS Jerdutt B%stdaditistniathstalt, size

information acquirer section configured to acquire
first-data-unit size information from a layer lower than a first
layer, the first-data-unit size information indicating a size
of a first data unit; a header information analyzer section
configured to detect a size of an information element
multiplexed into the first data unit, based on information
element size information included in the header information iIn
the first data unit received in the first layer and the acquired
first-data-unit size iInformation; and an extractor section
configured to extract the information element from the first
data unit, based on the detected size of the information element,
wherein the information element size information indicates the
size of the information element being any one of a higher-layer
data unit, control information, and padding information, and

the number of pieces of the information element size information



by using one or more variable-length information elements each being any one of a higher layer data unit
received from a layer higher than the first layer, control information, and padding information; and a first
data unit transmitter section configured to transmit the generated first data unit, wherein the first data unit
generator section is configured to add header information, when a plurality of information elements is
multiplexed into the first data unit, the header information including information element size information
indicating sizes oftheinformationelementsbeingmultiplexed, and the number of pieces of the information
element size inforeltidednbludée ihead e aderanferitaion B one munber stmakkahabh@e number of the

information elerpgats, being MHIREXeq HP0L A i on AISIHBI ASRES S RS RES AL BRLON is

summarized as a mjl)l e station mg\udlng: aﬂﬁrst data unit generator section configured to generate a first
data unit in a firkf kEg/er dgtigsing bhe or more variable-length information elements each being any one of
a higher-layer d it received from a layer higher than the first layer, control information, and padding
information; and a first-data-unit transmitter section configured to transmit the generated first data unit,
wherein the first data ubiffdditér@specttioh iEhe RiGGeUthdhULHERRNirKSr FiIbArdIéAtkASsize

infprmation intoalne%%reiﬁ;ymag%g\ﬂmgnlymgq Li[gpﬁr@_atiog elpmentispultiplexed ingg the first data
unit information acquirer section configured to acquire
first-data-unit-size information from a layer lower than a
first layer, the first-data-unit size information indicating
a size of a fTirst data unit; a header information analyzer
section configured to detect a size of one higher-layer data
unit multiplexed into the first data unit received in the first
layer based on the size of the first data unit indicated by the
acquired first-data-unit size information and a size of header
information in the first data unit, when the header information
includes no information element size information; and an
extractor section configured to extract the higher-layer data
unit from the first data unit, based on the detected size of
the higher-layer data unit, wherein the information element
size information indicates the size of the information element
being any one of a higher-layer data unit, control information,
and padding information, and the number of pieces of the
information element size information included in the header
information is one number smaller than the number of the
information elements multiplexed into the first data unit.
[0016]
A sixth aspect of the present invention is summarized as
a receiver apparatus including: a Tfirst-data-unit size
information acquirer section configured to acquire

first-data-unit-size information from a layer lower than a



[0019] A ninth aspect of the present invention is summarized as a mobile station including: a first
data unit generator section configured to generate a first data unit in a first layer by using one or more
variable-length information elements each being any one of a higher-layer data unit received from a layer
higher than the first layer, control information, and padding information; and a first-data-unit transmitter
section configured to transmit the generated first data unit, wherein the first data unit generator section is
configured not to insert information element size information into header information when one piece of
control informatfarratidl@ye pieddef hadsingmtarruatidn Dt ate founipleken ihnd tisatilstdata unit.
0020 A tept papegrobiniyepeabitycorpe I SUAKBALTEY AR RN Girg Riglor including: a first
data unit generator section configured to generate a first data unit in a first layer by using one or more
variable-length sifefrhatioprsiEhttrekiohdsdingtiat deast onr)idr tagdza0d enerpdered from a layer
higher than the figst laysr, SpnyRESFIIGHRN. 404! RAdding infprragion andsa st glaay g transmitter
section configured to transmit the generated first data unit, wherein the first data unit generator section is
configured to adédFeEHRE kforhArERM, APhthes @Ry dhafdrivailodateémentd ingdEpkedd into the first
data unit, the hegdepinformafipadneiydipddaiesmatiop sierRept FirsRiqEnALAR indisating pizes of the

information elements being multiplexed, and the number of pieces of the information element size

information Inclogaden thefieeaddiiiarodndtin K oad Sabdardhaneeedyethtmhdddssike information
elements being ygyltiplexgeh [QQ2Mro1  PHFEISYVEPIRASRAGE AHEE PAAETRLINYRFiRAT FUmMarized as a

radio base station’including: a first data unit generator section configured to generate a first data unit in a

first layer by usk@jioge By Wdrelexesh dnEag#midihaiosalembntteath BRIt 8nYRRZEST a higher-layer

data unit received fim A RS iNENEEERAhRiFSTHRYEI oFPRYEhEHY B RHEN; ARskRRAGIBA information;
and a first-data-unit transmitter section configured to transmit the generated first data unit, wherein the

first data unit gétast LEEbAGERbNBGGIPRoCRIThEHAE it realibAdieHedt SRR mation into the
header informagierruven 9Bl PREAEMAI lerpe T Fulirlesashiniotor fiesstdaiaypis, [0022] A

twelfth aspect of the present invention is summarized as a radio base station including: a first data unit

generator secti$ebrigutes dderaatd avrdenaatusit 76 & ik rapd sy MY GRESS Bitsie

variable-length §¥eema¢iaihel§esEmLerbrpeinsent M Ajaahiginldayerdaignaitresgied from a layer
higher than the first layer, control information, and padding information;_and a first-data-unit transmitter

section configuf&dted HaAEmiCHRLgaNe LR HPatAQR uRRAWPRAS A HIEPHRBLAAR g ator section is

configured not tenasRihBE-iBIPpTates sleeaisiES ritdETwiien dntertbe headerfipiersmatisn when one
piece of control information and one piece of padding information only are multiplexed into the first data

unit. [0023]  "ACHIESN AN AL RBhBRAGY prodMAYARRoASs W ATHIRRY SR bt '@ tion including:
a first-data-unit gize infioeatioF aeREirenFoetRt Fonfigueatkivcacauila iipttedaia-umtsizenaformation from
a layer lower than a first layer, the first-data-unit size information indicating a size of a first data unit; a
header informafidf Shafid d48ibn configured to detect a size of an information element multiplexed into
the first data unjtpbaggd on information element size information included in the header information in the
first data unit received in the first Iager and th$ a%%uired first-data-unit size information; and an extractor
section A seventh aspect of the present invention Is summarize

as a mobile station including: a first data unit generator

section configured to generate a firstdataunit in a first layer

by using one or more variable-length information elements each

being any one of a higher layer data unit received from a layer

higher than the first layer, control information, and padding

information; and a Tfirst data unit transmitter section

configured to transmit the generated first data unit, wherein

the first data unit generator section is configured to

add header information, when a plurality of information



configured to extract the information element from the first data unit, based on the detected size of the
information element, wherein the information element size information indicates the size of the information
element being any one of a higher-layer data unit, control information, and padding information, and the
number of pieces of the information element size information included in the header information is one
number smaller than the number of the information elements multiplexed into the first data unit. [0024]

A fourteenth aspect of the present invention is summarized as a mobile station including: a first-data-unit
size informatioredegeindissd&iow toafidereettd aggquitbdirfi dat-dakssize itforitagioneladera layer lower

than a first layeg, irste -ynit. sjze-information indicatin fa first it ader
information ana?;@?é@%%i%%oi%éﬁ@ ﬂ%a@%ﬁﬂ 0 ogé%ﬁgﬁg-&%?dsg%#@%ﬁﬁﬁexed into the
first data unit retedichihithe siladayef bhecthdn thathanst kavdndsded nonildidatkexed the acquired
first-data-unit sizg inferpatipmaa as¥2%qbReadesinfpruatior it iieH deirenpiviga the header
information Includes no information element size information; and an extractor section configured to
extract the hightrf@yatadaarudingbus ek firsttdeahastddadestfonnad teted@Psi2ebimMBehigher-layer
data unit, whereip g dpfogmation slergmiiire S¥ormatiopigicaies dhe sirsdibe infoimgtion element
being any one of a higher-layer data unit, control information, and padding information, and the number of
pieces of the infdtkigkiHexiethent size information Included in the header information is one number
smaller than thetgg r of the information elements multiplexed into the first data unit. [0025] A
fifteenth aspect of the present invention is summarized as a mobile station including: a first-data-unit size
information acquirer setfloRic8HiYy FerastaeduitbeirBiaaantnkiyee tiRPnkai SYTBAT h28Jer lower than a

first layer, the figs{-daiasiteize tHPIBRUIFRIUGRHEY %5116 Pie Hatdataititgehepdepinformation:
analyzer section configured to detect at least one of a size of one piece of control information and a size
of one piece of pPREEARYiFRIEIHFHESER 9BRaRR SR bY v flataata UntrRiiEhisE PR acquired

first-data-unit sigg idqipREAR Bt P&/ AF PSBIIEL RERRAtPRFONSdYShdaia et cived in the first
layer, the control information and the Eﬁdding information being multiplexed into the first data unit, when

the header infoRRARENARYI QNS Fb titahgionl aikererata d s e hvar FERRarka¥t Section
configured to exfiatdhedsrnrehfgipaeondirn theokireh 8 hta wrdirRaeed PN v dsietpdgsize, wherein

the information element size information indicates the size of the Informationelementbeinganyone of a

higher-layer datdE AR infdrhfhtiod, ahlinsdadagantdnhhtioh aRaMALtRImbePEE AR es of the

information elegRfsFeraiPHBatpaNBR HeEh® Hrnbeaded feryatgats ema Bubersmaller than the
number of the information elements multiplexed into the first data_unit. [0026] A sixteenth aspect of

the present invéifonTit"SimARH2 el Hta 956053 sSEohEARIUbH A TrEYEeL AR ZQinformation
acquirer sectiory peakgurachi® pegiiredirst fatrnit sizgdnfarratiiamipona lpyes loneadean a first layer,
the first-data-unit size information indicating a size of a first data unit; a header information analyzer

section configuldd &y HEEEPR YDEBAUHMBARLBRUEAER M ElTISEY MiotHA ¥48d§X& Unit, based on

information elerpgab sigeanfypatiaminelugac in the header information in the first data unit received in
the first layer ar‘ﬁiqéhe ?cquired first-data-unit size information; and an extractor section configured to
extract the infor element from the first data unit, based on the detected size of the information

element, wherein the infafinatioras|sseenb siachinforesdion incieates sheizizewnfthe intatnaation element
being any one of a fg ger-la er_data unit, control infarmation, and padding information, and the number of
fiRgdds SERkA LGS g i

pieces of the infb i LRSS o R N R § HH hEHERGEF 'fmgti%ﬁ%'o% number
smaller than theanfrikgrreidhednigneaticreete nfi@¢ntstrulitipleyad tninthe Fistsiatd ayitr [0927]

using one or more variable-length information elements each
being any one of a higher-layer data unit received from a layer
higher than the first layer, control information, and padding
information; and a Tfirst-data-unit transmitter section
configured to transmit the generated fTirst data unit, wherein

the first data unit generator section is configured not to



A seventeenth aspect of the present invention is summarized as a radio base station including: a
first-data-unit size information acquirer section configured to acquire first-data-unit-size information from a
layer lower than a first layer, the first-data-unit size information indicating a size of a first data unit; a
header information analyzer section configured to detect a size of one higher-layer data unit multiplexed
into the first data unit received in the first layer based on the size of the first data unit indicated by the
acquired first-data-unit size information and a size of header information in the first data unit, when the
header informatioséndiudesfieyndtinationleperdnt sikgdnfdmfaiom® mhaniestwactigasexion configured

fo extract the highyiyar AN SRS s MTLIDERRI AR ISLRRI S aizn gt the higher-layer

data unit, wherein the information elem ize information indicates the size o formation element
being any one &ffadghanthyefesmatdiorcontyl arfemudiiond kexegabiitiegthfoimasdndabe the number of
pieces of the infgymation element size information included in the header information is one number
smaller than the number of the information elements multiplexed into the first data unit. [0028] An
eighteenth aspd&@#Qlle present invention is summarized as a radio base station including: a

first-data-unit size inform%gm@%gr&géqﬁi%&m&qtgmpoﬁfqgjgaﬂmgi}%irggrmaﬂon from a

layer lower than a first layer, the first-data-unit size information indicating a size of a first data unit; a
header informafof @Ak 2SR cEbatdiglined w8 Hage centTldsstofa bR a1 1 SIdRIGIERE of control

information andea size,pf QieriigaR] RBYRIRG IafpsmaFpRRiessHPDRE Fi7a Fithediishiata unit

indicated by the acquired first-data-unit size information and a size of header information in the first data
unit received inAMeUFEDAPEE AE BORGoY MTbARAGoA RN PRABHALAIOAEEBAISRASItiplexed into

the first data unile \hea e dieadar ivigiadien Kirdvdgs £ iMPEMAMCER ¢pbiiZe Iipepation; and an

extractor section configured to extract the control information from the first data unit, based on the
detected size, WHERAY tREAFAMaTI elerhaYe Siz<EpIdTAALISA TRATATIOthe 31 BREKHING

Informationelemenibpingadione gha higheripyer dgéaanitcpRtratFalesmaiesr ansbpaqding information,
and the number of pieces of the information element size information Included in the header information is

one number siizRBF fisaH &H et kR etiRfo #RAGER ERMENS Tn AR B X6t Frtothef &t data unit,
BRIEF DESCRIEOMN £t Th RRMMNG &R tF ik dtfiien Liis atopMargll esinfigyraipn diagram of a
mobile communication system according to a first embodiment of the present invention. [Fig. 2]Fig. 2 is a
funcﬂonalbkx*nﬁﬁaﬁﬂTﬂﬁﬁgrmat'on’ when a plurality of information elements

is multiplexed into the first data unit, the header information

including information element size iInformation indicating

sizes of the information elements being multiplexed, and the

number of pieces of the information element size information

included in the header information is one number smaller than

the number of the information elements being multiplexed.

[0021]

An eleventh aspect of the present iInvention Is summarized

as a radio base station including: a first data unit generator

section configured to generate a firstdataunit in a first layer

by using one or more variable-length information elements each

being any one of a higher-layer data unit received from a layer

higher than the first layer, control information, and padding

information; and a Tfirst-data-unit transmitter section

configured to transmit the generated fTirst data unit, wherein



transmitter apparatus according to the first embodiment of the present invention. [Fig. 3]Fig. 3is a
diagram showing a protocol stack in the mobile communication system according to the first embodiment
of the present invention. [Fig. 4]Fig. 4 is a diagram showing an example of a format of an MAC-PDU
transmitted by a transmitter apparatus according to the first embodiment of the present invention.

[Fig. 5] Fig. 5 is a diagram showing an example of a format of an MAC-PDU transmitted by a transmitter
apparatus according to the first embodiment of the present invention. [Fig. 6] Fig. 6 is a diagram
showing an exathglefofrsforaatdf amiM AT PHE tansattddy the teandhigtereghpavdtutaccording to

the first embodippent qf %Wﬁ?‘é%ﬁi’?&ﬁ% ement 4928 Higof iR %ﬁgiﬂ%ﬁ?ﬁgi@aﬁ%ﬁxﬁmp'e of a
format of an MAC-PDU transmitted by the transmitter apparatus according to the first embodiment of the

present inventidi formakiprg)vigngas bydiieakniosnaid an edenpritofis forhkd pd eXedAC-PDU

transmitted by the transpitte] APaiaius apGarding to the first embodiment of the present invention. [Fig.
9]Fig. 9 is a functional block diagram of a
[0022]

A twelfth aspect of the present invention is summarized
as a radio base station including: a first data unit generator
section configured to generate a firstdataunit in a first layer
by using one or more variable-length information elements each
being any one of a higher-layer data unit received from a layer
higher than the first layer, control information, and padding
information; and a first-data-unit transmitter section
configured to transmit the generated first data unit, wherein
the first data unit generator section is configured not to
insert the information element size information into the header
information when one piece of control information and one piece
of padding information only are multiplexed into the first data
unit.

[0023]

A thirteenth aspect of the present invention is
summarized as a mobile station including: a first-data-unit
size information acquirer section configured to acquire
first-data-unit size information from a layer lower than a first
layer, the first-data-unit size information indicating a size
of a first data unit; a header information analyzer section
configured to detect a size of an information element
multiplexed into the first data unit, based on information
element size information included in the header information in
the First data unit received in the first layer and the acquired

first-data-unit size information; and an extractor section

10



receiver apparatus according to the first embodiment of the present invention. [Fig. 10]Fig. 10 is a
flowchart showing an operation of the transmitter apparatus according to the first embodiment of the
present invention. [Fig. 11]Fig. 11 is a flowchart showing an operation of the receiver apparatus according
to the first embodiment of the present invention. [Fig. 12]Fig. 12 is a diagram showing an example of a
format of an MAC-hs PDU used in HSDPA. BEST MODE FOR CARRYING OUT THE INVENTION [0030]
(Configuration of Mobile Communication System According to First Embodiment of Present Invention)
(Configuration sfanbbie Gsmtueisties Syheni pEooritd oo FiktrEnbotiirasntbetfd Psgsent Invention)

data unit, based on the detected size of the information element,
wherein the information element size information indicates the
size of the information element being any one of a higher-layer
data unit, control information, and padding information, and
the number of pieces of the information element size information
included in the header information is one number smaller than
the number of the information elements multiplexed into the
first data unit.

[0024]

A fTourteenth aspect of the present iInvention 1Is
summarized as a mobile station including: a first-data-unit
size information acquirer section configured to acquire
first-data-unit-size information from a layer lower than a
first layer, the first-data-unit size information indicating
a size of a Tirst data unit; a header information analyzer
section configured to detect a size of one higher-layer data
unit multiplexed into the first data unit received in the first
layer based on the size of the first data unit indicated by the
acquired first-data-unit size information and a size of header
information in the First data unit, when the header information
includes no information element size information; and an
extractor section configured to extract the higher-layer data
unit from the first data unit, based on the detected size of
the higher-layer data unit, wherein the information element
size information indicates the size of the information element
being any one of a higher-layer data unit, control information,
and padding information, and the number of pieces of the
information element size information included in the header

information is one number smaller than the number of the

11



With reference to Figs. 1 to 9, descriptions will be given of a configuration of a mobile communication
system including a transmitter 10 and a receiver 30 according to a first embodiment of the present
invention. The configuration of the mobile communication system according to the present embodiment is
one standardized under LTE. [0031] Here, a radio base station eNodeB maybe the transmitter
apparatus 10 according to the present embodiment, and a mobile station UE may be the receiver
apparatus 30 according to the present embodiment. Instead, a radio base station eNodeB may be the
receiver apparatod conadaedirglengietsreseht eplisodichemtandkembbiiststdada WP htay be the
transmitter app yg10 according to the present embodiment. [0032] As shown in Fig. 2, the
transmitter apparatus 10 includes an MAC-SDU (Service Data Unit) receiver section 11, an MAC-PDU
generator section 12 aAdfafteaCctPBEnRGTefitthedutRBEDNY, WHiEn EEove i SUMVENT ZRTédia Access

Control) layer (fiyst layen fyRquon.Je983bn  TREMA PP Vdeceial saetipd L, rcodfigyed to receive
an MAC-SDU (a higher layer data unit) from an RLC (Radio Link Control) layer (a layer higher than an

MAC layer) (sed Hgrapi{aosy] valh'er RIAC- ISBGFg@ﬁeratéi')@&ﬁ@rlf a2 is déhfig@edublgenerate an
MAC-PDU by myjiiglexingan infprmafion §amsaadiioh issox oh e YMCRiddreepiygddrom the RLC

layer, an MAC control block (control information), and a Padding (padding information). [0035]
first layer, the first-data-unit size iInformation indicating

a size of a fTirst data unit; a header information analyzer
section configured to detect at least one of a size of one piece
of control information and a size of one piece of padding
information based on the size of the first data unit indicated
by the acquired first-data-unit size information and a size of
header information in the first data unit received in the first
layer, the control information and the padding information
being multiplexed into the first data unit, when the header
information includes no information element size information;
and an extractor section configured to extract the control
information from the first data unit, based on the detected size,
wherein the information element size information indicates the
size of the information element being any one of a higher-layer
data unit, control information, and padding information, and
the number of pieces of the information element size information
included in the header information is one number smaller than
the number of the information elements multiplexed into the
first data unit.
[0026]

A sixteenth aspect of the present invention Is summarized
as a radio base station including: a first-data-unit size
information acquirer section configured to acquire

first-data-unit size information from a layer lower than a first

12



The MAC-PDU generator section 12 is configured to add an MAC header (header information) including
"Ll (information element size information)" when two or more information elements are multiplexed into
the MAC-PDU (see Figs. 5 to 8). The "LI" indicates the sizes of the two or more information elements.
[0036] As shown in Figs. 4 to 8, the number of "LIs" Included in the header information is one number
smaller than the number of multiplexed information elements. Note that each of the MAC-SDU, the MAC
control block, and the Padding is variable. [0037] As shown in Fig. 4 for example, the MAC-PDU
generator sectid@y@ris ddrefiduinesitnolattangotthei1e" imbahaawAd hvadepahenoniyeie®AC-SDU#1 is

muliplexed Qe MAEEOY 0315 Inihe MACIRRUHBIRR P amICAowR i Fly 4 (he MAC

header includes a set composed of "C/T" and "E" Here ormation identifying the
logical channel ¢ondd suxedsS Y, adeactcontras bisck,and &maddf@’mﬁﬁehfareai@mm@xed into the

MAC-PDU. [0040]y ¢ p FOkEXOFIS WHE" irr &t Va2 UnilPdiGeR NG niFolisaeFHigned at the end
of the MAC header, and Is followed by any one of the MAC-SDU, the MAC control block and the Padding.

On the other hadtengidh SEzes infarsatiqndicéydrst ifetie i%er@@tqrosiﬁﬁﬂéﬂiaéttﬁ@ dnd of the MAC
header, but is fqlipweg Ry anaiaes st qureesed §h'the FiFstntyker B the adde shayn in Fig. 5, the

MAC-PDU generator section 12 is configured to insert one "LI" into’the MAC header when two
MAC-SDUs (anfWngt-siadiaruang apima LS #at e m@ngieked pbraetancGpeii on

configured to extract the information element from the first
data unit, based on the detected size of the information element,
wherein the information element size information indicates the
size of the information element being any one of a higher-layer
data unit, control information, and padding information, and
the number of pieces of the information element size information
included in the header information is one number smaller than
the number of the iInformation elements multiplexed iInto the
first data unit.

[0027]

A seventeenth aspect of the present invention 1is
summarized as a radio base station including: a first-data-unit
size 1information acquirer section configured to acquire
first-data-unit-size information from a layer lower than a
first layer, the first-data-unit size information indicating
a size of a fTirst data unit; a header information analyzer
section configured to detect a size of one higher-layer data
unit multiplexed into the first data unit received in the first
layer based on the size of the first data unit indicated by the
acquired first-data-unit size information and a size of header
information in the first data unit, when the header information
includes no iInformation element size information; and an

extractor section configured to extract the higher-layer data

13



[0042] In the MAC-PDU format example shown in Fig. 5, the MAC header includes a set composed
of "C/T" 101 and "E" 102 and a set composed of "LI" 103, "C/T" 104, and "E" 105. [0043] Here, "C/T"
101 is information identifying the logical channel for the MAC-SDU #1 multiplexed into the MAC-PDU, and
"E" 102 indicates that "E" 102 is not positioned at the end of the MAC header. [0044] "LI" 103 is
information indicating the size of either the MAC-SDU #1 or the MAC-SDU #2. Moreover, "C/T" 104 is
information identifying the logical channel for the MAC-SDU #2 multiplexed into the MAC-PDU, and "E"
102 indicates th#n i'E"leoznistﬂs@sifénédt alalte andl &f, tHeakpXCoreddwe. (E04Rjted Ad ghowh in Fig. 6, the

MAC-PDU GenqiiOR eI 12/e PoRIRLISrh IRt Repehiorl VRIS MAG easrmen only an

MAC control bloc g are multiplexed into t e MAC PDU (in other words en the
MAC-SDU in n@tlmaltlpilﬁﬁém‘fﬂ[@QHG! ndlqamﬁ% WEGPDRUGhrkRe dadioprasionreiterigne, the MAC

header includes,a gg cOpRIREA PR GiGhRM 15ydPUAa unit, control information,

and padding information, and the number of pieces of the
information element size information included in the header
information is one number smaller than the number of the
information elements multiplexed into the first data unit.
[0028]

An eighteenth aspect of the present invention 1is
summarized as a radio base station including: a first-data-unit
size information acquirer section configured to acquire
first-data-unit-size information from a layer lower than a
first layer, the first-data-unit size information indicating
a size of a Tirst data unit; a header information analyzer
section configured to detect at least one of a size of one piece
of control information and a size of one piece of padding
information based on the size of the first data unit indicated
by the acquired fFirst-data-unit size information and a size of
header information in the first data unit received in the first
layer, the control information and the padding information
being multiplexed into the first data unit, when the header
information includes no information element size information;
and an extractor section configured to extract the control
information from the first data unit, based on the detected size,
wherein the information element size information indicates the
size of the information element being any one of a higher-layer
data unit, control information, and padding information, and
the number of pieces of the information element size information

included in the header information is one number smaller than

14



As shown in Fig. 6, an MAC control block consists of multiple elements each having information and "L"
indicating the size of the information. Accordingly, the size of the MAC control block can be identified
without "LI". [0048] Here, "C/T" is information indentifying the Padding multiplexed into the MAC-PDU,
and "E" indicates that the "E" is positioned at the end of the MAC header. [0049] As shown in Fig. 7,
the MAC-PDU generator section 12 is configured to insert one "LI" into the MAC header when an
MAC-SDU #1 and a Padding are multiplexed into the MAC-PDU. [0050] In the MAC-PDU format example
shown in Fig. 7the MADeeadertine|utiskoasat tomkeiteoit /M koipdeked" 10Raridha set composed
of "LI" 103, "C/';'ijr@% %'?:\CkaEur]r% [0051] Here, "C/T" 101 is information identifying the logical
channel for the MAC-SDU #1 multiplexed into the MAC-PDU, and "E" 102 indicates that "E" 102 is not
positioned at the end of the MAC header.

BRIEF DESCRIPTION OF THE DRAWINGS
[0029]

[Fig. 1] Fig. 1 is an overall configuration diagram
of amobile communication system according to a first embodiment
of the present invention.

[Fig. 2] Fig. 2 1s a functional block diagram of a
transmitter apparatus according to the first embodiment of the
present invention.

[Fig. 3] Fig. 3 Is a diagram showing a protocol stack
in the mobile communication system according to the first
embodiment of the present invention.

[Fig. 4] Fig. 4 1s a diagram showing an example of a
format of an MAC-PDU transmitted by a transmitter apparatus
according to the first embodiment of the present invention.

[Fig. 5] Fig. 5 1s a diagram showing an example of a
format of an MAC-PDU transmitted by a transmitter apparatus
according to the first embodiment of the present invention.

[Fig. 6] Fig. 6 1s a diagram showing an example of a
format of an MAC-PDU transmitted by the transmitter apparatus
according to the first embodiment of the present invention.

[Fig. 7] Fig. 7 1s a diagram showing an example of a
format of an MAC-PDU transmitted by the transmitter apparatus
according to the first embodiment of the present invention.

[Fig. 8] Fig. 8 1s a diagram showing an example of a
format of an MAC-PDU transmitted by the transmitter apparatus
according to the first embodiment of the present invention.

[Fig. 9] Fig. 9 1s a functional block diagram of a
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[0052] "LI" 103 is information indicating the size of either the MAC-SDU #1 or Padding. "C/T" 104 is
information identifying the Padding multiplexed into the MAC-PDU. "E" 105 indicates that "E" 105 is
positioned at the end of the MAC header. [0053] As shown in Fig. 8, the MAC-PDU generator section
12 is configured to insert two "LIs" into the MAC header when a first MAC-SDU #1, a second MAC-SDU
#2, and an MAC control block are multiplexed into the MAC-PDU. [0054] In the MAC-PDU format
example shown in Fig. 8, the MAC header includes a set composed of "C/T" 101 and "E" 102, a set
composed of "Lreted vaT/ T, akids' Elctos camg atset duenfdsst oemnbiod osene/pFi@heand "E" 108.
[0055] Her gé‘[!} Jir'ﬁllm% ﬂtion identifying the logical channel for the MAC-SDU #1 multiplexed
into the MAC-PDU, and "E" 102 In |cates that "E" 102 is not positioned at the end of the MAC header.
[0056]  "LI"103 is infdriatiokOihdicathty tA@ size affhevgharsHbaeni ng/an Qeekakismation

idenﬂhﬂngthelBﬁ“%ﬂé*EFHﬁ%mitter apparatus according to the first embodiment
of the present invention.

[Fig. 11] Fig. 11 is a flowchart showing an operation
of the receiver apparatus according to the first embodiment of
the present invention.

[Fig. 12] Fig-. 12 is a diagram showing an example of
a format of an MAC-hs PDU used in HSDPA.

BEST MODE FOR CARRYING OUT THE INVENTION

[0030]

(Configuration of Mobile Communication System According to
First Embodiment of Present Invention)

(Configuration of Mobile Communication System According to
First Embodiment of the Present Invention)

With reference to Figs. 1 to 9, descriptionswill be given
of a configuration of a mobile communication system including
a transmitter 10 and a receiver 30 according to a first
embodiment of the present invention. The configuration of the
mobile communication system according to the present embodiment
is one standardized under LTE.

[0031]

Here, a radio base station eNodeB may be the transmitter
apparatus 10 according to the present embodiment, and a mobile
station UE may be the receiver apparatus 30 according to the
present embodiment. Instead, a radio base station eNodeB may
be the receiver apparatus 30 according to the present embodiment,

and a mobile station UE may be the transmitter apparatus 10
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for the MAC-SDU #2 multiplexed into the MAC-PDU. "E" 105 indicates that "E" 105 is not positioned at
the end of the MAC header. [0057] "LI" 106 is information indicating the size of the MAC-SDU #2.
"C/T" 107 is information identifying the MAC control block multiplexed into the MAC-PDU. "E" 108
indicates that "E" 108 is positioned at the end of the MAC header. [0058] The MAC-PDU transmitter
section 13 is configured to transmit the MAC-PDU generated by the MAC-PDU generator section 12 to
the physical layer, as a single transport block. [0059] As shown in Fig. 9, as MAC layer functions, the
receiver apparaagsGodnoudes dineACeRPULreaa@stisnibn 31, an MAC-PDU size information acquirer
section 32, an I\ﬂ/g&aeiader analyzer section 33, and an MAC-SDU transmitter section 34. [0060] The
MAC-PDU recelver section 31 is configured to receive the MAC-PDU, transmitted by the transmitter
apparatus 10, via the physitavayen (ske-F2y. Shgoocrnsmi ties MARRIUSEE Hicdhdesn acquirer

section 32 is COEH%&%B@%%%VB%CDﬁPéJLﬁ%et?fnoé%@i@@rf_@gb%ﬂhi’fiC%Hatb{Réﬁ@MGr lower than

the MAC layer). The MAC-PDU size information indicates the size of the MAC-PDU. [0062]

generator section 12 and an MAC-PDU transmitter section 13,
which serve as an MAC (Media Access Control) layer (first layer)
function.

[0033]

The MAC-SDU receiver section 11 is configured to receive
an MAC-SDU (a higher layer data unit) from an RLC (Radio Link
Control) layer (a layer higher than an MAC layer) (see Fig. 3).
[0034]

The MAC-PDU generator section 12 is configured to
generate an MAC-PDU by multiplexing an information element
which is any of the MAC-SDU received from the RLC layer, an MAC
control block (control information), and a Padding (padding
information).

[0035]

The MAC-PDU generator section 12 is configured to add an
MAC header (header information) including “LI (information
element size information)” when two or more information
elements are multiplexed into the MAC-PDU (see Figs. 5 to 8).
The “LI1” indicates the sizes of the two or more information
elements.

[0036]

As shown in Figs. 4 to 8, the number of “LIs” included
in the header information is one number smaller than the number
of multiplexed information elements. Note that each of the
MAC-SDU, the MAC control block, and the Padding is variable.
[0037]
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Specifically, the physical layer is configured to notify, to the MAC-PDU size information acquirer section
32, a transport block size by using an L1/L2 control channel (MAC-PDU size information), the transport
block size being equivalent to the size of the MAC-PDU. [0063] The MAC header analyzer section 33
is configured to detect the size of an information element (an MAC-SDU, an MAC control block, or a
Padding) multiplexed into the MAC-PDU, based on "LI (information element size information)" included in
the MAC header of the MAC-PDU received in the MAC layer and the MAC-PDU size information acquired
by the MAC-PDU size #goshation hoqhirer sdctfor3expoqols, theelAGrREK thenesatioaader of the

MAC-PDU receliact s MAC-EDEFUE! 766198 S ocldangort iy (16 MG acaer analyzer

section 33 can detect the size of the information element (an MAC-SDU, an MAC control block, or a
Padding) multiph®aste e MALZ PBUASasdddtline gind ofphexed AU itlbated By the MAC-PDU
size informatiort%%%ijed by the MAC-PDU size information acquirer section 32 and the size of the MAC
header. [0065] In‘this case, specifically, the MAC header analyzer section 33 obtains the size of the
information element mlifipkh@dVitveo bRy MRcTRb Lesgruber &ty thtnsiz8 ®f the MAE MA&der from the

size of the MAGELI+10P86] Ldes A tRe£XR %g_%gigﬁl, _b@;;e?d AL £HErthe MAC header analyzer

section 33 recognizes that an MAC-SDU #1 is the information element multiplexed into the MAC-PDU.
Then, the MAC H&2RI analyzer section 33 recognizes that a value obtained by subtracting the size of the

MAC header from the sige.of théc/1 js information identifying the logical
channel for an MAC-SDU, an MAC control block, and a Padding,
which are multiplexed into the MAC-PDU.

[0040]

For example, when “E” is “0”, the “E” indicates that the
“E” is positioned at the end of the MAC header, and is followed
by any one of the MAC-SDU, the MAC control block and the Padding.
On the other hand, when “E” is “1”, the “E” indicates that the
“E” 1s not positioned at the end of the MAC header, but is
followed by another set composed of “LI”, “C/T” and “E”.
[0041]

As shown in Fig. 5, the MAC-PDU generator section 12 is
configured to insert one “LI” into the MAC header when two
MAC-SDUs (an MAC-SDU #1 and an MAC-SDU #2) are multiplexed into
the MAC-PDU.

[0042]

In the MAC-PDU format example shown in Fig. 5, the MAC
header includes a set composed of “C/T” 101 and “E” 102 and a
set composed of “LI” 103, “C/T” 104, and “E” 105.

[0043]

Here, “C/T” 101 is information identifying the logical
channel for the MAC-SDU #1 multiplexed into the MAC-PDU, and
“E” 102 indicates that “E” 102 is not positioned at the end of
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MAC-PDU is the size of the MAC-SDU #1 multiplexed into the MAC-PDU. [0067] Note that, as to an
MAC control block consisting of multiple elements each having "L" and "information”, the MAC header
analyzer section 33 can recognize, without "C/T", that the MAC control block is multiplexed into the
MAC-PDU (and the size of the MAC control block). Accordingly, in the example in Fig. 6, based on "C/T",
the MAC header analyzer section 33 recognizes that the Padding is an information element multiplexed
into the MAC-PDU other than the MAC control block and recognizes that a value obtained by subtracting
the size of the MAE Mé&dbeaddrthe size of the MAC control block from the size of the MAC-PDU is the
size of the Paddigg myltiplexed into the MAC-PDU. [0068] The MAC-SDU transmitter section 34 is
configured to extract the information element from the MAC-PDU, based on the size of the information
element detected by théelWAG Gk dgel afRlyias B3) [D0BDatingotdey el 2R ACBEIU thehsmitter

section 34 is copfigueeq tosrangpit {he.extrasted)ALSSDU (i fre RLC layer,10079) (Operation of

Mobile Communication System According to First Embodiment of the Present Invention) With

reference to Figisﬂﬁ@l’ aad an ciétﬁ!ﬂéiiﬁ)ﬁ W seejiled idf% @W@Mnfﬁﬁh@ﬁ%@-@&% Mdnication
system according jq jpq 8L RedRREt PAE e BIESeNd™entieBldicates that “E”

102 is positioned at the end of the MAC header.
[0045]

As shown in Fig. 6, the MAC-PDU generator section 12 is
configured not to insert the “LI” into the MAC header when only
an MAC control block and a Padding are multiplexed into the
MAC-PDU (in other words, when the MAC-SDU in not multiplexed).
[0046]

In the MAC-PDU format example shown in Fig. 6, the MAC
header includes a set composed of “C/T” and “E”.

[0047]

As shown in Fig. 6, an MAC control block consists of
multiple elements each having information and “L” indicating
the size of the information. Accordingly, the size of the MAC
control block can be identified without “LI”.

[0048]

Here, “C/T” 1is information indentifying the Padding
multiplexed into the MAC-PDU, and “E” indicates that the “E”
is positioned at the end of the MAC header.

[0049]

As shown in Fig. 7, the MAC-PDU generator section 12 is
configured to insertone “L1” into the MAC header when an MAC-SDU
#1 and a Padding are multiplexed into the MAC-PDU.

[0050]
In the MAC-PDU format example shown in Fig. 7, the MAC
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In the first place, an operation of the transmitter apparatus 10 according to the present embodiment will
be described with reference to Fig. 10. [0072] As shown in Fig. 10, in Step 5101, an MAC-layer
function of the transmitter apparatus 10 receives an MAC-SDU to be transmitted to the receiver apparatus
30, from the RLC layer of the transmitter apparatus 10. [0073] In Step S102, the MAC-layer function
of the transmitter apparatus 10 determines whether or not multiple information elements should be
multiplexed into a single MAC-PDU. [0074] When determined that multiple information elements
should not be nigtigleketheleldaaCalget fanopasgenefatés/an MALT aAvddérTndlOdimndo'LI" (see Fig.

4), in Step SlO%e[Qoggiwosegn(%t}e‘qE er %gq, w@yﬁ,deltggnindq%thaé,mlﬂggle information elements

should be multiplexed, the MAC layer function ‘generates an MAC header including "LI". The number of
"LI" included in BB9M™AC header is one number smaller than the number of the multiple information

elements being multiplexed, gse%ﬁg,s.l%f,i%nq ﬁ}oi%t@poﬁl%e[gpi@ Lj nt% 'Eﬁ‘ée%%ri@ﬁ/l when

multiplexing one MAC control block and one Padding into one MAC-P e MAC function generates an
MAC header in€lbamitplofor e MrC63Da7multiplexed into the MAC-PDU, and

“E” 102 indicates that “E” 102 is not positioned at the end of
the MAC header.
[0052]

“L1” 103 is information indicating the size of either the
MAC-SDU #1 or Padding. “C/T” 104 is information identifying
the Padding multiplexed into the MAC-PDU. “E” 105 indicates
that “E” 105 is positioned at the end of the MAC header.
[0053]

As shown in Fig. 8, the MAC-PDU generator section 12 is
configured to insert two “LIsS” into the MAC header when a first
MAC-SDU #1, a second MAC-SDU #2, and an MAC control block are
multiplexed into the MAC-PDU.

[0054]

In the MAC-PDU format example shown in Fig. 8, the MAC
header includes a set composed of “C/T” 101 and “E” 102, a set
composed of “L1”” 103, “C/T” 104, and “E” 105, and a set composed
of “LI” 106, “C/T” 107, and “E” 108.

[0055]

Here, “C/T” 101 is information identifying the logical
channel for the MAC-SDU #1 multiplexed into the MAC-PDU, and
“E” 102 indicates that “E” 102 is not positioned at the end of
the MAC header.

[0056]

“L1” 103 1s information indicating the size of the MAC-SDU

#1. “C/T” 104 is information identifying the logical channel
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In Step 3105, the MAC layer function generates an MAC-PDU in which the generated MAC header is
added. Then in Step 3106, an MAC layer function transmits the generated MAC-PDU to the receiver
apparatus 30 via the physical layer of the transmitter apparatus 10. [0078] In the second place, an
operation of the receiver apparatus 30 according to the present embodiment will be described with
reference to Fig. 11. [0079] As shown in Fig. 11, the MAC layer function of the receiver apparatus
30 receives the MAC-PDU transmitted by the transmitter apparatus 10, through the physical layer of the
receiver apparafag 36hp0BAT-SDUI#3tepuda0p kbsad Antgethmchide of e recdverldiparatus 30

determines wheffigf 0% paL RRMACEReRgE! AOGRA TRANS MHBFEEDUL s e e Hirluee "L 0081

When determined that "LI" is not included, the MAC layer function of the recelver apparatus 30 identifies
an information &leasigti-multiplexed into the MAC-PDU in Step S203, based on "C/T" included in the MAC
header. Then, thgd\ﬁ&f layer function acquires the information element thus identified (e.g., an
MAC-SDU), based on the size of the MAC-PDU included in the MAC-PDU size information notified of by
the physical layer and ok thel§l6d sftRENAEtieadendipest] ng the size of the MAC-SDU

#2. *“C/T” 107 is information identifying the MAC control block
multiplexed into the MAC-PDU. “E” 108 indicates that “E” 108
is positioned at the end of the MAC header.

[0058]

The MAC-PDU transmitter section 13 is configured to
transmit the MAC-PDU generated by the MAC-PDU generator section
12 to the physical layer, as a single transport block.
[0059]

As shown In Fig. 9, as MAC layer functions, the receiver
apparatus 30 includes an MAC-PDU receiver section 31, an MAC-PDU
size information acquirer section 32, an MAC header analyzer
section 33, and an MAC-SDU transmitter section 34.

[0060]

The MAC-PDU receiver section 31 is configured to receive
the MAC-PDU, transmitted by the transmitter apparatus 10, via
the physical layer (see Fig. 3).

[0061]

The MAC-PDU size information acquirer section 32 is
configured to acquire MAC-PDU size information from the
physical layer (layer lower than the MAC layer). The MAC-PDU
size information indicates the size of the MAC-PDU.

[0062]

Specifically, the physical layer is configured to notify,

to the MAC-PDU size information acquirer section 32, a transport

block size by using an L1/L2 control channel (MAC-PDU size
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On the other hand, when determined that "LI" is included, the MAC layer function of the receiver
apparatus 30 recognizes an information element multiplexed into the MAC-PDU by use of "C/T" included
in the MAC header, in Step 3204. Then, the MAC layer function acquires the information element thus
recognized (e.g., an MAC-SDU), based on the size of the MAC-PDU included in the MAC-PDU size
information notified of from the physical layer, the size of the MAC header, and "LI". [0083] (Operations
and Effects of Mobile Communication System According to First Embodiment of the Present Invention)
The mobile conimiiniseaibhosystetingdoordpigabtiid fck ehbedieibig eiahevsrbeetittiovEhegon allows the
number of "LIs" 'lilgéldg.ﬁ ipan MRChgader to be one number smaller than the number of information
elements multiplexed into an MAC-PDU. In high-speed packet communications, this can mitigate an
overhead Incred99@€3iised by "LI" indicating the size of an MAC-SDU after being multiplexed. [0084]

Hereinabove, the presepdiyenin fas BreReseUReq i A3l DY U3 Ph NG IPIRRgIG epbodiment. It is

obvious, however, to those skilled in the art that the present invention should not be limited to the
embodiment detBfibetza gifsaeddafriomn titenpedssianityéanonAisidiilenfshidhie eevibalkied and

Improved embqgymeRts Jass JERAHAIYTIERRIGARS BESHRARE shiheyesg i nveftion defined by

the description of the scope of the appended claims. Therefore, the explanation of this description is
IntendedonlytododERr AR @ il emsidn plezss thefisresahi fntibAc hndad nb? IffeddédGo impose any
limitation on the,EeRePJRVERUANEBYSTRIAR AR RHGAB MKV II808F] Aviceseripre abpve, the present

invention can provide a transmitter and a receiver that are capable of mitigating an overhead increase
caused by inforffedRn iNARENAE AAB sReouf & etdYnithReMIEINGRHUIE PR e ANFORBALIREL packet

communicationgequirer section 32.
[0064]

Here, when the MAC header of the MAC-PDU received by the
MAC-PDU receiver section 31 includes no “L1”, the MAC header
analyzer section 33 can detect the size of the information
element (an MAC-SDU, an MAC control block, or a Padding)
multiplexed into the MAC-PDU, based on the size of the MAC-PDU
indicated by the MAC-PDU size information acquired by the
MAC-PDU size information acquirer section 32 and the size of
the MAC header.

[0065]

In this case, specifically, the MAC header analyzer
section 33 obtains the size of the information element
multiplexed into the MAC-PDU by subtracting the size of the MAC
header from the size of the MAC-PDU.

[0066]

In the example in Fig 4, based on “C/T”, the MAC header
analyzer section 33 recognizes that an MAC-SDU #1 1is the
information element multiplexed into the MAC-PDU. Then, the
MAC header analyzer section 33 recognizes that a value obtained

by subtracting the size of the MAC header from the size of the
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CLAIMS [1]A transmitter apparatus comprising: a MAC-PDU generator section configured to generate a 5
MAC-PDU in a MAC layer by using one or more information elements each being any one of a
variable-length MAC-SDU received from an RLC layer, control information, and padding information; and
a MAC-PDU transmitter section configured to transmit the generated MAC-PDU, wherein 10the
MAC-PDU generator section is configured not to insert the information element size information indicating
a size of the information element into header information, when one piece of control information and one
piece of paddingARfdrativs ditlg asd 2eultfiekbe iNACHEDMAEL PDU tIP |Bx&dedeiter &pparatus

comprising: @& MiNgG-PDU size information acquirer section configured to acquire MAC-PDU size
information from a physical layer, the MAC-PDU size information indicating a size of a MAC-PDU,;
[0067]

Note that, as to an MAC control block consisting of
multiple elements each having “L” and “information”, the MAC
header analyzer section 33 can recognize, without “C/T”, that
the MAC control block is multiplexed into the MAC-PDU (and the
size of the MAC control block). Accordingly, in the example
in Fig. 6, based on “C/T”, the MAC header analyzer section 33
recognizes that the Padding 1i1s an information element
multiplexed into the MAC-PDU other than the MAC control block
and recognizes that a value obtained by subtracting the size
of the MAC header and the size of the MAC control block from
the size of the MAC-PDU is the size of the Padding multiplexed
into the MAC-PDU.

[0068]

The MAC-SDU transmitter section 34 is configured to
extract the information element from the MAC-PDU, based on the
size of the information element detected by the MAC header
analyzer 33.

[0069]

Moreover, the MAC-SDU transmitter section 34 1is
configured to transmit the extracted MAC-SDU to the RLC layer.
[0070]

(Operation of Mobile Communication System According to First
Embodiment of the Present Invention)

With reference to Figs. 10 and 11, description will be
given of an operation of the mobile communication system
according to the first embodiment of the present invention.
[0071]
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20 a header information analyzer section configured to detect a size of an information element
multiplexed into the MAC-PDU, based on information element size information included in the header
information in the MAC-PDU received in a MAC layer and the acquired MAC-PDU size information; and
25an extractor section configured to extract the information element from the MAC-PDU, based on the
detected size of the information element, wherein the information element size information indicates
the size of the information element being any one of a MAC-SDU, control information, and padding
information, and tHe nthwhef bf plecebasfahe affoonatiat ymeft stheinfaansticrtktuded in the

header informa I%B‘J;ﬁ.geaé’luweéémm nr&? ng&fg@ﬂnf&m&ﬂmgﬂnwimuBiglexed 5into

the MAC-PDU. [3] A receiver apparatus comprising: a MAC-PDU size information acquirer section
configured to aétsied Med-Ppdthsivetetenegiokdréitda physical layer, the 10 MAC-PDU size information
indicating a sizetgégﬁlAC-PDU;

As shown iIn Fig. 10, in Step S101, an MAC-layer function
of the transmitter apparatus 10 receives an MAC-SDU to be
transmitted to the receiver apparatus 30, from the RLC layer
of the transmitter apparatus 10.

[0073]

In Step S102, the MAC-layer function of the transmitter
apparatus 10 determines whether or not multiple information
elements should be multiplexed into a single MAC-PDU.
[0074]

When determined that multiple iInformation elements
should not be multiplexed, the MAC layer function generates an
MAC header including no “L1” (see Fig. 4), in Step S103.
[0075]

On the other hand, when determined that multiple
information elements should be multiplexed, the MAC layer
function generates an MAC header including “LI”’. The number
of “L1” included in the MAC header is one number smaller than
the number of the multiple 1iInformation elements being
multiplexed (see Figs. 5, 7, and 8), In Step S104.

[0076]

Exceptionally, when multiplexing one MAC control block
and one Padding into one MAC-PDU, the MAC function generates
an MAC header including no “LI” (see Fig. 6).

[0077]

In Step S105, the MAC layer function generates an MAC-PDU

in which the generated MAC header is added. Then in Step S106,
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a header information analyzer section configured to detect a size of one MAC-SDU multiplexed into the
MAC-PDU received in a MAC layer based on the size of the MAC-PDU indicated by the acquired
MAC-PDU size information and a size of header 15 information in the MAC-PDU, when the header
information includes no information element size information; and an extractor section configured to
extract the MAC-SDU from the MAC-PDU, based on the detected size of the MAC-SDU, wherein 20the
information element size information indicates the size of the information element being any one of a
MAC-SDU, conal ifferrhayien, Buaqiaduing iafusmiko it e dene riveeduiider RiPpigce &loe the information

clement size IAEREH 0 AlIcd (e eRder BIDRDEICA I PIF-RUITOEh S ALY i the number of

the information e%ements m%ll'%p exed into the MAC-P A recelver apparatus comprising: a
MAC-PDU sizeapfoaaitiod déhuirer section configured to acquire MAC-PDU size information from a
physical layer, t -PDU size information indicating a size of a NAC-PDU; a header information

analyzer section configured to detect at least one of a size of one piece of control information
In the second place, an operation of the receiver

apparatus 30 according to the present embodiment will be
described with reference to Fig. 11.
[0079]

As shown In Fig. 11, the MAC layer function of the receiver
apparatus 30 receives the MAC-PDU transmitted by the
transmitter apparatus 10, through the physical layer of the
receiver apparatus 30.

[0080]

In Step S202, the MAC layer function of the receiver
apparatus 30 determines whether or not the MAC header added in
the MAC-PDU thus received includes “LI”.

[0081]

When determined that “LI” is not included, the MAC layer
function of the receiver apparatus 30 identifies an information
element multiplexed into the MAC-PDU in Step S203, based on
“C/T” included in the MAC header. Then, the MAC layer function
acquires the information element thus identified (e.g., an
MAC-SDU), based on the size of the MAC-PDU included in the
MAC-PDU size information notified of by the physical layer and
on the size of the MAC header.

[0082]

On the other hand, when determined that “L1” is included,
the MAC layer function of the receiver apparatus 30 recognizes
an information element multiplexed into the MAC-PDU by use of
“C/T” included in the MAC header, in Step S204. Then, the MAC
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5 and a size of one piece of padding information, based on the size of the MAC-PDU indicated by the
acquired MAC-PDU size information and a size of header information in the MAC-PDU received in a MAC
layer, the control information and the padding information being multiplexed into the MAC-PDU, when the
header 10 information includes no information element size information; and an extractor section
configured to extract the control information from the MAC-PDU, based on the detected s ze , wherein the
information element size information indicates the 15 size of the information element being any one of a
MAC-SDU, conlray @ifdrvmnstioryraad paticisgtintolmbavnatmdn e lahemubibes bepraekzeithe information

element size inrfﬁ(_rJ tior}j‘i@w‘@%mﬂwe Qﬁg‘g&r&ﬁfqﬂ@ g is g Eéggb@}lqrntgmdtgg number of the
information elements multiplexed 20 1nto the MAC-PDU.%?A mobile station comprising: a MAC-PDU
generator sectidm coridifed b siaratd rMNEPU inat MAedag€r Byansihgeondys heark information

elements 25 eafgﬁiqgﬁw %qezgf griabledength MAC-SRY reggived from an RLC layer, control

information, and padding information; and a MAC-PDU transmitter section configured to transmit the
generated MACEP@R3 lwherein

(Operations and Effects of Mobile Communication System
According to First Embodiment of the Present Invention)

The mobile communication system according to the first
embodiment of the present invention allows the number of “LIs”
included 1n an MAC header to be one number smal ler than the number
of information elements multiplexed iInto an MAC-PDU. In
high-speed packet communications, this can mitigate an overhead
increase caused by “L1” indicating the size of an MAC-SDU after
being multiplexed.

[0084]

Hereinabove, the present invention has been described iIn
detail by use of the foregoing embodiment. It is obvious,
however, to those skilled in the art that the present invention
should not be limited to the embodiment described in this
description. The present invention is implementable as
modified and improved embodiments without departing from the
sprit and the scope of the present invention defined by the
description of the scope of the appended claims. Therefore,
the explanation of this description is intended only to explain
an illustrative example of the present invention, and is not

intended to impose any limitation on the present invention.

INDUSTRIAL APPLICABILITY
[0085]

As described above, the present invention can provide a
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the MAC-PDU generator section is configured not to insert the information element size information
indicating a size of the information element into the header information, when one piece of control
information and one piece of padding information only are multiplexed into the MAC-PDU. 5 [6] A radio
base station comprising: a MAC-PDU generator section configured to generate a MAC-PDU in a
MAC layer by using one or more information elements each being any one of a variable-length MAC-SDU
received from 10 an RLC layer, control information, and padding information; and a MAC-PDU
transmitter sectloraosnfigitied agaasntceibvgendiagd Ve GRmHb IehefemithegapiCP RO generator

section s configuiefekd fspELie IolBumariop FIFFBFALEFS:MiAmRIAT ol p2geseS information.

when one piece of control information an
a data unit after being multiplexed, iIn high-speed packet

communications.
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of padding information only are multiplexed into the MAC-PDU. [7] A mobile station comprising: a
MAC-PDU size information acquirer section configured 20 to acquire MAC-PDU size information from a

physical layer, the MAC-PDU size information indicating a size of a MAC-PDU;

a header information

analyzer section configured to detect a size of an information element multiplexed into the MAC-PDU,
based on information element size information included 25 in header information in the MAC-PDU

received in a MAC layer and the accfaired MAC-PDU size information; and

an extractor section

configured to extract the information element fron€tihd MAAC-PDU, based on the detected size of the
information element, wherein the information element size information indicates the size of the
information element being any one of a MAC-SDU, control information, and padding information, and the
number of piecdd f thd infoemane sdemanp sizeth snfoomatieaingluded in the header information is one

number smallerthantheanLMRBgEBLthe inforn{ationele[PentsmuItipLexed into the MAC-PDU.

5

10

15

20

25

generator section configured to generate a
MAC-PDU in a MAC layer by using one or more information elements
each being any one of a variable-length MAC-SDU received from
an RLC layer, control information, and padding information; and

a MAC-PDU transmitter section configured to transmit the
generated MAC-PDU, wherein

the MAC-PDU generator section is configured not to insert
the information element size information indicating a size of
the information element into header information, when one piece
of control information and one piece of padding information only

are multiplexed into the MAC-PDU.

[2] A receiver apparatus comprising:

a MAC-PDU size information acquirer section configured
to acquire MAC-PDU size information from a physical layer, the
MAC-PDU size information indicating a size of a MAC-PDU;

a header information analyzer section configured to
detect a size of an information element multiplexed into the
MAC-PDU, based on information element size information included
in the header information in the MAC-PDU received in a MAC layer
and the acquired MAC-PDU size information; and

an extractor section configured to extract the
information element from the MAC-PDU, based on the detected size
of the information element, wherein

the information element size information indicates the

size of the information element being any one of a MAC-SDU,
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[8]A mobile station comprising: 10a MAC-PDU size information acquirer section configured to acquire
MAC-PDU size information from a physical, the MAC-PDU size information indicating a size of a
MAC-PDU; a header information analyzer section configured to detect a size of one MAC-SDU
multiplexed into the MAC-PDU 15 received in a MAC layer based on the size of the MAC-PDU indicated
by the acquired MAC-PDU size information and a size of header information in theMAC-PDU, when the
header information includes no information element size information; and an extractor section
configured to exteadtithd NIATS BT PONfomnithepidaD-RD Wnihased bhothe deected size of the MAC-SDU,

wherein the infor Z-Hlon el l%eInt s+ze méggnat&qp H‘%'écaiﬁ%r}%é{zeoﬂfg? On”En tlon element being

any one of a MAC-SD contro informatiol n, an paddlng information. and Z5the number of pieces of the

information elemeﬁbsmnn&nrmataﬂmduxlmedﬂmhbémmjalnfﬁmmmmms are ooenlbeme®aller than the
number of the Inforplon SIEMARS RSP LIS i MATTER Y FkAoRI Pl Tansgmprising:

5 into the MAC-PDU.

[3] A receiver apparatus comprising:

a MAC-PDU size information acquirer section configured

to acquire MAC-PDU size information from a physical layer, the
10 MAC-PDU size information indicating a size of a MAC-PDU;

a header i1nformation analyzer section configured to
detect a size of one MAC-SDU multiplexed into the MAC-PDU
received in a MAC layer based on the size of the MAC-PDU indicated
by the acquired MAC-PDU size information and a size of header

15 i1nformation in the MAC-PDU, when the header information includes
no information element size information; and

an extractor section configured to extract the MAC-SDU
from the MAC-PDU, based on the detected size of the MAC-SDU,
wherein

20 the information element size information indicates the
size of the information element being any one of a MAC-SDU,
control information, and padding information, and

the number of pieces of the information element size
information included in the header information iIs one number

25 smaller than the number of the information elements multiplexed

into the MAC-PDU.

[4] A receiver apparatus comprising:

a MAC-PDU size information acquirer section configured
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a MAC-PDU size information acquirer section configured to acquire MAC-PDU size information from a
physical layer, the MAC-PDU size information indicating a size of a MAC-PDU; 5 a header information
analyzer section configured to detect at least one of a size of one piece of control information and a size
of one piece of padding information based on the size of the MAC-PDU indicated by the acquired
MAC-PDU size information and a size of header information in the MAC-PDU received in a 10 MAC layer,
the control information and the padding information being multiplexed into the MAC-PDU, when the
header informaiondadlutes HAGrfPhstiare elefentaizeomfbnoatemhysl cal bayextratie section

configured to exfiactihe couiol (niprmRlPRIIOT Ibe MPGHEDU Raseq pnihg detgpiod s ze , wherein 15
the information element size information indicates the size of the information element being any one of a
MAC-SDU, control infoaméitganeandipeftiding tnfanmatedyaed secthieonursbefebpeses vdthe information

element sizg information nfluded irr11t_he eac%er infgrmation IS one.num er ?(% swa}lrﬁr iia?]the number of
the information e?gﬁgﬁtg#nu‘?t?ﬁgx%oe ifto ha"MAC P, 'TIS]C i Pad%oﬁ'gsé) statloR'd pr?smg: a
MAC-PDU 5ize anidranatinreacquiveesediser cofifigati 25 torefstmet VAG-Rabesizernnfigmation from a
physicaltayer, he MAGEP B2 SR IR TART SRS, 7S SIS RE o size
information and a size of header information in the MAC-PDU
received in a MAC layer, the control information and the padding
information being multiplexed into the MAC-PDU, when the header
10 information includes no information element size information;
and
an extractor section configured to extract the control
information from the MAC-PDU, based on the detected size, wherein
the information element size information indicates the
15 size of the information element being any one of a MAC-SDU,
control information, and padding information, and
the number of pieces of the information element size
information included in the header information is one number
smaller than the number of the information elements multiplexed

20 into the MAC-PDU.

[5] A mobile station comprising:
a MAC-PDU generator section configured to generate a
MAC-PDU in a MAC layer by using one or more information elements
25 each being any one of a variable-length MAC-SDU received from
an RLC layer, control information, and padding information; and
a MAC-PDU transmitter section configured to transmit the
generated MAC-PDU, wherein

the MAC-PDU generator section is configured not to insert
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a header information analyzer section configured to detect a size of an information element multiplexed
into the MAC-PDU, based on information element size information included in the header information in
the MAC-PDU received in a MAC layer and the acquired MAC-PDU size information; and an
extractor section configured to extract the information element from the MAC-PDU, based on the detected
size 5 of the information element, wherein the information element size information indicates the size
of the information element being any one of a MAC-SDU, control information, and padding information,
and the numbeitbepletEsrolatheanferteatort etd me s o taforniagarcatcingded ia the ledader

information is ope nu r smaller than the numbper ft}X; igéor ati empents multiplexed into the
MAC DU (111K ELR Ao Mo ANEB0 Lt B R i Soction
configured to agqure ACoRDItd kil e folonakiion draho agpysivalbifiyerd dhe d/xTFaDEtEpa information
indicating a size of a MAC-PDP - a header informatiagn ﬁﬂ?lyzer section configured to detect a size of
one MAC-SDU %‘ulﬁp%&%tﬂH (l){ﬂPel W&F’Bgozgﬁ&ﬁéga in a’MAC layer based on the size of the
MAC-PDU indicated by the acquired MAC-PDU size information and a size of header information in the
MAC-PDU, whe Te header information includes no information element size information; and
f]6 A radio base station comprising:
a MAC-PDU generator section configured to generate a
MAC-PDU in a MAC layer by using one or more information elements
each being any one of a variable-length MAC-SDU received from
10 anRLC layer, control information, and padding information; and
a MAC-PDU transmitter section configured to transmit the
generated MAC-PDU, wherein
the MAC-PDU generator section is configured not to insert
the information element size iInformation into the header
15 i1nformation, when one piece of control information and one piece

of padding information only are multiplexed into the MAC-PDU.

[7] A mobile station comprising:
a MAC-PDU size information acquirer section configured
20 to acquire MAC-PDU size information from a physical layer, the
MAC-PDU size information indicating a size of a MAC-PDU;

a header information analyzer section configured to
detect a size of an information element multiplexed into the
MAC-PDU, based on information element size information included

25 1n header information in the MAC-PDU received in a MAC layer
and the acquired MAC-PDU size information; and

an extractor section configured to extract the
information element from the MAC-PDU, based on the detected size

of the information element, wherein
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an extractor section configured to extract the MAC-SDU 25 from the MAC-PDU, based on the detected
size of the MAC-SDU, wherein the information element size information indicates the size of the
information element being any one of a MAC-SDU, control information, and padding information, and

the number of pieces of the information element size information Included in the header information is one
number smallerthanthe number of the informationelementsmultiplexed into the MAC-PDU. 5 [12] A radio
base station comprising: a MAC-PDU size information acquirer section configured to acquire
MAC-PDU size informativg frofoani/siraledgeetite J A€ -PIDRO giwtindornmatidcdtdisatihg a size of a

MAC-PDU; 10 a headet informatien er section confi d_to detect atleast,ope size of one
piece of control%irllﬁ)%m%%ic%ﬁgn rtﬁsolzl%ﬁ% ¥o%31ré glcgﬁ%ftp;%d%:@ ir?f%Ym%ﬁ%n%)ésge (%RrE]3 th%gls?fze of the
MAC-PDU indicated yltherdwyumesc dAC did Upsidd imigriafionartd arsjzeind header information in the
MAC-PDU received in g,15 MAC layer, the_control informatian and the_padding infoymation being

R e S

multiplexed into the MA -‘?DIﬂLJr,n A %'e%%ee?ir%ornfﬁa ior! MALGES hdinformation S&ftent size

informations and nforamektvaciorclralion donfigieratetadextraetfivencaritosl inforomationiiosrthe MAC-PDU,
based on the detecﬁed S z?éépwherein 20 the inormatio element singqinnformatioi} indh(%a%es the size of the

information elem&f f)gfﬁ& y'(_)rﬁee BV'B%K@-SH@,!:% HorsAng %‘ﬁfsﬂ% Hé’ ﬁﬂation, and

into the MAC-PDU.

[8 A mobile station comprising:

10 a MAC-PDU size information acquirer section configured
to acquire MAC-PDU size information from a physical, the MAC-PDU
size information indicating a size of a MAC-PDU;

a header information analyzer section configured to
detect a size of one MAC-SDU multiplexed into the MAC-PDU

15 received in aMAC layer based on the size of the MAC-PDU indicated
by the acquired MAC-PDU size information and a size of header
information in theMAC-PDU, when the header information includes
no information element size information; and

an extractor section configured to extract the MAC-SDU

20 from the MAC-PDU, based on the detected size of the MAC-SDU,

wherein

the information element size information indicates the
size of the information element being any one of a MAC-SDU,
control information, and padding information, and

25 the number of pieces of the information element size
information included in the header information Is one number
smal ler than the number of the information elements multiplexed

into the MAC-PDU.
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the number of pieces of the information element size information included in the header information is one
number 25 smaller than the number of the information elements multiplexed into the MAC-PDU.

[9] A mobile station comprising:

a MAC-PDU size information acquirer section configured
to acquire MAC-PDU size information from a physical layer, the
MAC-PDU size information indicating a size of a MAC-PDU;

5 a header information analyzer section configured to
detect at least one of a size of one piece of control information
and a size of one piece of padding information based on the size
of the MAC-PDU indicated by the acquired MAC-PDU size information
and a size of header information in the MAC-PDU received in a

10 MAC layer, the control information and the padding information
being multiplexed into the MAC-PDU, when the header information
includes no information element size information; and

an extractor section configured to extract the control
information from the MAC-PDU, based on the detected size, wherein

15 the information element size information indicates the
size of the information element being any one of a MAC-SDU,
control information, and padding information, and

the number of pieces of the information element size
information included in the header information Is one number

20 smaller than the number of the information elements multiplexed

into the MAC-PDU.

[10] A radio base station comprising:
a MAC-PDU size information acquirer section configured
25 to acquire MAC-PDU size information from a physical layer, the
MAC-PDU size information indicating a size of a MAC-PDU;
a header information analyzer section configured to
detect a size of an information element multiplexed into the

MAC-PDU, based on information element size information included
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in the header information in the MAC-PDU received in a MAC layer
and the acquired MAC-PDU size information; and

an extractor section configured to extract the
information element from the MAC-PDU, based on the detected size
of the information element, wherein

the information element size information indicates the
size of the information element being any one of a MAC-SDU,
control information, and padding information, and

the number of pieces of the information element size
information included in the header information iIs one number
smal ler than the number of the information elements multiplexed

into the MAC-PDU.

[11] A radio base station comprising:

a MAC-PDU size information acquirer section configured
to acquire MAC-PDU size information from a physical layer, the
MAC-PDU size information indicating a size of a MAC-PDU;

a header information analyzer section configured to
detect a size of one MAC-SDU multiplexed into the MAC-PDU
received in a MAC layer based on the size of the MAC-PDU iIndicated
by the acquired MAC-PDU size information and a size of header
information in the MAC-PDU, when the header information includes
no information element size information; and

an extractor section configured to extract the MAC-SDU
from the MAC-PDU, based on the detected size of the MAC-SDU,
wherein

the information element size information indicates the
size of the information element being any one of a MAC-SDU,

control information, and padding information, and
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the number of pieces of the information element size
information included in the header information iIs one number
smal ler than the number of the information elements multiplexed

into the MAC-PDU.

[12] A radio base station comprising:

a MAC-PDU size information acquirer section configured
to acquire MAC-PDU size information from a physical layer, the
MAC-PDU size information indicating a size of a MAC-PDU;

a header information analyzer section configured to
detect at least one of a size of one piece of control information
and a size of one piece of padding information based on the size
of the MAC-PDU indicated by the acquired MAC-PDU size information
and a size of header information in the MAC-PDU received in a
MAC layer, the control information and the padding information
being multiplexed into the MAC-PDU, when the header information
includes no information element size information; and

an extractor section configured to extract the control
information from the MAC-PDU, based on the detected size, wherein

the information element size information indicates the
size of the information element being any one of a MAC-SDU,
control information, and padding information, and

the number of pieces of the information element size
information included in the header information iIs one number
smaller than the number of the information elements multiplexed

into the MAC-PDU.
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