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 statiorPR3dRBP(tM$mitter apparatus) is configured
to transmit a DCCH (Dedicated Control Channel) , a DTCH (Dedicated Traffic

Channel) , a CCCH (Common Control Channel) and the like, to amobile
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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



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). [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
aBamocH Ghem® IQobardirehapbkhactrtiwbild-samse D (reqpadiatus)
apnaa%t\}dﬁ)‘ 'ghﬂ(_)wnlink. [0005] In addition, in downlink, as a physical
channel for the HSDPA (High Speed Downlink Packet Access) that is the
db@@Malk high speed packet communication standard defined by the 3GPP,
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an HS-SCCH (High Speed Shared Control Chanriel), an HS-PDSCH (High
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base station NodeB (transmitter apparatus) is configured to generate an
MAE-h53230 (basieco brd AhitdPiveie (Xenss ke by aRRaprkiky) IS

MAGG IS r%eeiy_ﬁgﬁgﬂmﬂh&q%cst@yegm% QS Bt dre daNGHEES
MAC-hs PDU by using the HS-DSCH (High Speed Downlink Shared

Ctaamedlassctiattd Wikethe Gsipbswaged 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



[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 is
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 Identifier)" 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
flaw. [QUDE Mbwisvevankiréthe HSIRA Higit sgbed paeieet @bnkhenit¥aGomdU
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the sizes of respective MAC-SDUSs, leading to a problem that overhead in
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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,



[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 increase
caused by information indicating the size of a data unit being multiplexed.
[0010] A first aspect of the present invention is summarized as a
transmitter apparatus including: a first data unit generator section configured
t@gendiage adinbedata tinip ieeciysialydittsy usihgioratdaomoed ement size
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data unit received from a layer higher than the first layer, control information,
adtiaddiing heorntao ke fist dibeudinfransafitensedkrirecdisigeed 9o
trmfﬂbqlgxggr_lerated first data unit, wherein the first data unit generator
section is configured to add header information, when a plurality of
irffl8A%atdon elements is multiplexed into the first data unit, the header
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multiplexed. [0011] In the first aspect, the first layer can be an MAC
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MAC-PDU, the header information can be an MAC header, and the first data
ubigierhitst detkRined o edamANEdSbaRsERRAENATYRTatHHEIHENMAC

sednta RN gpdhendAGheader vdmn ROTRURRARSKAMACHRR bhifnber

multiplexed, the number of pieces of the information element size information
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milhplexedstd¥dr than the number of the MAC-SDUs being

multiplexed.
[0012]

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



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 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
gentraednfiSteitapnia natosinnkd diddindataaunit Janerttor séetian is unit
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information; and a first-data-unit transmitter section configured to transmit the
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information when one piece of control information and one piece of padding
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including: a first-data-unit size information acquirer section configured to
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firgtata-unit size information indicating a size of a first data unit; a header
information analyzer section configured to detect a size of an information
e@ﬁéﬂﬂmultiplexed into the first data unit, based on information element size

informatignfigaleele hispbetheadeniaipireatipn in R At sRtadIlLpeaNS@
the first layer_and the acquired first-data-unit size information; and an
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information element size information indicates the size of the
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infarmation element size_information i i i
of a Tirst 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



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
inforhuted anmalyber keatiel configuned toetscoasingnienshghketagban
data. upi ltip eﬁ,li t i ' rgmge’ in fir e
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irfdnagtidatmda klze of header information in the first data unit, when the
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least one of a size of one piece of control information and a size of one piece
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genargvaidding 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



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 to add header information, when a plurality of
irfarattibayer, the first-data-unit size information 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.

[0017]

A seventh aspect of the present invention is summarized
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



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 information included in the header information is
one number smaller than the number of the information elements being
multiplexed. [0018] An eighth aspect of the present invention is
sakenanted & awlddid siceidniintiudihg: ffirstddatanitehergtte dwader
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to transmit the generated first data unit, wherein the first data unit generator
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first data unit. [0019] A ninth aspect of the present invention is
stith§arlexed-a mobile station including: a first data unit generator section
Cf@ﬁ@.’é‘fd 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 unitfecehattftonsraale? higher A e filapdd Qoo SHIBIMAER
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to transmit thegenerated first data unit, wherein the first data unit generator
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unit In a first layer by using one or more variable-length information elements
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data unit transmitter section configured to transmit the generated first data

ubRewhFeih tHE HRst kY P GEREAEoSSEib s Bonfiglifddt add MR dE?

irfagBgEoni Mhvima elvialitg pPdifetmaiipreelgnesisnstPoRiplexed iNfe iR r
first data unit, the header information includingé%nformation element size

infBARAEET 1RaicURRE S2dY oPife INFEPHEREAMATEHE Beitg Mttiblataxed

apdtbetnemiFgretpieees afribe information element size information
I@ud%ﬂi]n the header information is one number smaller than the number of
i ation elements being multiplexed. [0021] An eleventh aspect
of the presaihitivenijpsce sitharizedssa e bhaberstbdasuintiuidingdaas
first d%é unit generator S?ction confi%ured t&ﬁgnerate a first data unitin a
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the first layer, control information, and padding information; and a
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data ngitamyheretnof 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



the first data unit generator section is configured not to insert the information
element size information into the header information when only one
information element is multiplexed into the first data unit. [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 first data
unit in a first layer by using one or more variable-length information elements
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when one piece of control information and one piece of padding information
ohBPZfeImultiplexed into the first data unit. [0023] A thirteenth aspect of
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as a mobile station including: a first-data-unit size information acquirer  _
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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



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 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 at least one of a size of one
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Includes no information element size information; and an extractor section
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size information indicates the size of the information element being any one
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thgygember of pieces of the information element size information included in
the header information is one number smaller than the number of the
ikBRfadon elements multiplexed into the first data unit. [0027] A
seventeenth@spectohtihe paspeittinveftioghis susivessed anadadiobases
station including: a first-data-unit size infarmation acquirer section configured
t&ﬂ@aﬁﬁé%ﬁép LulRR AL AR FaH WARDEr |GV hah -SRI T AL
tha fiest-datPounia szeninfasyaiies mdirstingon siceof idirsedatadnibequire
header information analyzer section Qonfigured t% detecﬁa size of one _.
highet4a 8‘;‘85{51%1%% ibfbf%’&“i?a’r’d% el lRVRE IS AR THEST
|alygydrasachenfthestize af dheifiitt dateeunitfodicatadhyitheiacoeiref a size

first-data-unit size information and a size of headey informatipn_in the firgt.
G kP R ror R 1 L A B RO DA Sl

irdorrfatiomeandtan exéreetar secticn zenfigfiredrio dxtfaatribe fophee layent
dr%lltjaltiplexed 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
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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
iconia dusedattourx foace] the Anfsighrteioh sheteottfa predder First
WERLOM RWSATaIRA ARAECie fase pialiet BTN AllerdRieditne,
size informafion acquirer section configured to acquire first-data-unit-size
infbarafonthent aflayspiolesy elanartist 1aged ntherfirstdamdidisiages the

In{Qupalipq NAiEARD A P76 PER IR FRY: aleakerdpfar "r%‘r@ri%l%‘?f

section configured to detect at least one of a Size of one piece of contro
irfatatbhanarskr® bf binkoyiaat ipadfgnafiitRgiofaseabhahe sne

ObediiRbeta +pif USHeARY BTG DHSTaataHINs S2S HHOrMaTPn

and a size of header information in the first data unit received in the first

s lurecohtiotifoherter Andarapklemd sRmansibesi i igy ckean
ifRdhe (sl tih VoI5 28 RGRT E¥ERDARTEN NI IS PR NTGHERIYRe

element size information; and an extractor section configured to extract the
chtroLiniG¥AaticH from the first data unit, based on the detected size,
eumthe information element size information indicates the size of the

Informationelementbeinganyone of a hi%her-layer data unit, control _ i
informatifn, EﬁHrﬂ&ﬁﬂﬁg infPREEHBN, @hd HEnuRIBS VT hiedByBRiHON IS

iInfQRMate? &eRe Nk SiHsY PRI Matian iclyded U&jﬁ?ﬁghead?'i ieuaaanimit
one number smaller than the number of the information elements

nfAESIeEIE N Arst a5aHNE BREEERS CRIBTAONIGH THE acquire
DR N 4002910 G ZHFith folmait PYRTafireanfiguIdiedt dipgie dian a

mobile communication system according to a first embodiment of the present

kAR RS 2]ERe FErs tasafe e Brfyknfarmation 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
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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 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
shofingat xarefereid somuditdidie XeaCIPDY khashitted bgataansiitter
arﬁgég%lis according to the first embodiment of the present invention.

[Fig. 6] Fig. 6 is a diagram showing an example of a format of an MAC-PDU
transmittadFib§ tee nith apites tapharaeup rreendiid ue iHd frsd ensbodiptdmeast

thes PresendnY RO tati olf 194 ALT (S #nlf -2 AR SPOUARS AR MEiE 8f
a format of an MAC-PDU transmitted by the transmitter apparatus according
td (iR ekAbodinaeaudige praretioentiei®nTigyreyl g] fig. 8 i@cauire

dipgrarL SaQYingh 0 SXPIRPIS F AU TSP AROMAL- PRI Fapsmited hyiheg
transmitter apparatus according to the first embodimentof the present
ikargibnlayer, the first-data-unit size information 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
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[Fig. 9]Fig. 9 is a functional block diagram of a 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
fdraystraf AheVAD-htRRUassed i sigPPIformation 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
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
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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, descriptions will be given of a configuration of a mobile communication
system including a transmitter 10 and a receiver 30 according to a first
ewidddilrem dfhaeﬁé%ndmm@htﬂi@a@@ﬂigmaﬁbﬁ cfetheatedilsize of

C‘EHH”H’i@ﬁ% un "di0pdo DerEps &ﬁ%@%ﬁﬁ‘éﬁ%e lement

standard LTE 0031 Here, a ra ase station eNodeB

nsehase th\ef@rﬁmmmer Hpsbeeakes1hecedaingficthe prdsainadmpodidengnt
apd ﬁ@ &gﬁ@tkﬁ' YRigRYRe %@8%%8&%%“&85@9040?9%%&% iR,

present embodiment. Instead, a radio base station eNodeB may be the

r@é&lvé?%iﬁh?ﬁtu!;r@é@é&tﬁ!ﬁg tcPthd ﬂb@eﬁt@?’ﬁ@ﬁdlﬁﬁnp eea nedbilkhe
SRS HECTSY Ra e Hansyuleqarpaleidl Reeaidied QAhe peesidder

embodiment.
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
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[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 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
Iame) (BeebPIy. Gf. [Jus4 nformag MACePEILgERcutbt spdexed 2iigto the

Wg‘f%@ag?ﬁﬁr@te 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]
TR MAGELE @p%ﬂt%,:seﬁjign%m%glgured to add an MAC header

(header information) including "LI (information element size information)"
wWH28b or more information elements are multiplexed into the MAC-PDU

(see Figge ﬁg;si]The "E§ dndicajes e Szt NG Q6 PR FolR o i ?33%

elements. [0 As shown in Figs. 4 to 8, the number of "LIs" Inclu
tief Remaed ﬁﬁcﬁﬁﬁlﬂﬂ&ﬁ redieOnFYBEeRRaner thioike adhbetsmaodibnendd

inferpatiop elermepts Netediish each of the MAC-SDU, the MAC control
block, and the Padding is variable. [0037]
[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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As shown in Fig. 4 for example, the MAC-PDU generator section 12 is
configured not to insert the "LI" into the MAC headerwhenonlyone
MAC-SDU#1 is multiplexed into the MAC-PDU. [0038] In the MAC-PDU
format example shown in Fig. 4, the MAC header includes a set composed of
"C/T" and "E". [0039] Here, "C/T" is information identifying the logical
channel for an MAC-SDU, an MAC control block, and a Padding, which are
midtiglexed iarpPeleaASCaUoOr{0op|to ther Exasblembhdhmerts of", the

(IE @é?ﬁ!emt}éh%}'ﬁ" is positioned at the end of the MAC header, and is
Irwed by any one of the MAC-SDU, the MAC control block and the

Padding [6haheldther Hakal; iRehs R i HawctiiE Sheliddie sah o ped 2T ¢n
”BTfPPr?é“‘E?%ﬂQﬁ i%@P%BBH]%Mﬁ% %%%‘it%"u RytS feewad By @Fh%lﬁ méht

composed of "LI", "C/T" and "E". [004 As’shown in Fig. 5, t
MCmbg’éﬁélfﬁtorl!?é!@tﬂﬁ QD is conflgured to insert one "LI" into the MAC

header when,twg MAC- §F§JS£§“|M%CﬁQ\Hcﬁ£F‘P%ﬁBvNﬁ& AP YDA Fon

multlplexed into the MAC-PDU. [0042
of the receilver apparatus accordlng 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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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
#aasrahe N9 CES Db et 2 st eemMEdtn@atis information identifying the
I(ﬁj’@@ﬂannel for the MAC-SDU #2 multiplexed into the MAC-PDU, and "E"
102 indicates that "E" 102 is positioned at the end of the MAC header. [0045]
As showAsSrShigve, knd-MAC2R b ey&nearnaol s&efoprRIRdoisigOréogbides

IngehAke sb) Ip& RG E@Eatl%lagﬁifg'%%‘%@? MAG FBAMPI blgrkard Bpy

Padding are multiplexed into the MAC-PDU (in other words, when the
MIRCESBLOH 56T INIpldxe @NF0E6IMAC- Wmémm@%rﬁﬁ@ﬁk@mdé-

SHAYEHLEIY SalhaMiXe tfRUGLINCHEES 2SSEFOTPTSSE P &1dyEr)
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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[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" 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
generatohsestion 2iiz dordiguted oy itsermphe 'L thatd/iie- RAAC drnglgator

whe BN&E'?@%#&&%‘& ﬁe%aﬂgiegnferjﬁ&&‘r@%ﬁg injoy they MACHRRWiac
[0050] In the MAC-PDU format example shown in Fig. 7, the MAC
header when only one MAC-SDU #1 i1s multiplexed into the MAC-PDU.
[0038]

In the MAC-PDU format example shown in Fig. 4, the MAC
header includes a set composed of “C/T” and “E”.

[0039]

Here, “C/T” 1is 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

18



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. [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. [0052] "LI" 103 is information indicating the size
of either the MAC-SDU #1 or Padding. "C/T" 104 is information identifying the
Ptloielint\éhiigpldEd into the MAC-PDU. "E" 105 indicates that "E" 105 is

p %ﬁ)ﬁgd at the end of the MAC header. [0053] As shown in Fig. 8, the

U generator section 12 is configured to insert two "LIs" into the MAC
header wheki’ alfi3ti ACTODURA] 08 I RG-S saz e od @4 WheC the

cprREakpocksare gultiplexeq iptaghie MAC-PO, (A8oal -8 /fi8 M- PPéJ

format example shown In Fig. 8, the MAC header includes a set composed of

“@nforypkhan HdepLifbngshgobedisial Ichagned Forgehe NACESRYS:2
aRd Pes R CXEROPREL e hRE-FRU. 10h #pe "E0dOfhdicates 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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[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] "LI"103 is
information indicating the size of the MAC-SDU #1. "C/T" 104 is information
identifying the logical channel for the MAC-SDU #2 multiplexed into the
MAC-PDU. "E" 105 indicates that "E" 105 is not positioned at the end of the
MEgderadec Jo0EH a setl'coopesidomhatiorTiididitirgnthe ‘Eizeloxmnd a

¢-3BhEged/dr 17 iTB%Tat@ﬁ@%ﬁﬁyi“QrL e MAC,gpntrol block
multiplexed into the MAC-PDU. "E" 108 indicafes that "E" 108 is positioned at
tH&®8hd bf the MAC header. [0058]

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.

[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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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
MARC-Fbe réééivebdedtiormed td pdafigaredinbaeddioe VAE MRE-PDUE” 105

”ﬁ?&ﬁ’&ﬁ‘?@&%”@rﬁ%r@%@géé& Yihie REVERAANELFS R aC
3). [0061 The MAC-PDU size information acquirer section 32 is
cbrfigerted to acquire MAC-PDU size information from the physical layer
(Iwgglﬂmer than the MAC layer). The MAC-PDU size information indicates
the size of the MAC-PDU. [0062] Specifically, the physical layer is
configuréd-0” iyl soliECVIT-FDUI B EGATAASHEDR 8dgsief $baidAG oY

tragsporEDipek 576 DY HFDRRAR FH3 FOEPHS ARG Bl EMAC Y Ei% 10ck
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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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
atqiiveaat/ive)V ADPDlarHrRortobhadsrsdeguived sectian B2 1608410 the

I—gefgewgpnttﬁg Mﬁ,@_psgder of the MAC-PDU received by the MAC-PDU
receiver section 31 includes no "LI", the MAC header analyzer section 33 can

dE@¥i e size of the information element (an MAC-SDU, an MAC control

black, Ofﬂq_B%‘@"r@a{BHFiaﬁé?%%apéaeﬁéﬁfﬂé OBsPE QI He & 78:11dBE

MAC-PDU indicated by the MAC-PDU size information acquired by the
MAe-p x¢e sife anfarfaioreidquired saendn GmamChelsizeast itRCvRotrol

he#gek [A53l padd iMPYSieASG PRSEIF ANV En M ISHIE! BAAREYSN L1

section 33 obtains the Size of the information element multiplexed into the

MACToLLARY elbabetirg the ks dnfrrvaiad orddel MotdRd skt ShthelAC
MRGHRP U ANRBIAC-PRTREXFMIRIETR feite mRaSPE R "Gl tHEWMESPDU

header analyzer section 33 recognizes that an MAC-SDU #1 is the i
irfi8ARatioH eIPAEA O URRIYIE tht e WIRCIABIF Dbhetl 2Re MAC RGN

apalyZprSpClaR Srofecpgnizes that a value obtained by subtracting the size

of the MAC header from the size of the
[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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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
alafy7ebdettot B8 retzgnioEs that a0 80tinglis mnlitigrheatish dleheerithe
mpitiplexgd into the MAC-PDU other than the MAC control block and
recognizes that a value obtained by subtracting the size of the MAC header
ahd@hékize of the MAC control block from the size of the MAC-PDU is the

size of the,adqingnulgpleggd ipfoyjae MAGHBY- MR8l conki€ting of

MAC-SDU transmitter section 34 is configured to extract the information
efenlEnpeneianenic-rpc)) hidetnan the sl of I HTEARRA0N cl&RrRMAC

deteied R YAICIRadRPaahesh 32d80RTke, MAROYR' ~EPr, that

MAC-SDU transmitter section 34 is configured to transmit the extracted

MAe-Biu canis HLeliagkr iIDonditioperafbd oEMEbRe\AGmnRihicafidnthe
SYPRMACGIEINA Est FRbedgesy of INaBrefsy 1YVeqtiothe 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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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] 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-SDUtothe triinssititeell acehe raceiope ippactu9 B0 themtharRT taper

O%ﬁb%‘rﬁ*%ﬁ%'% ARRAEFHF P P 7Bhe 40[15'3%??9 %%%&E‘ﬁéﬂé%i‘ﬁr be
function of the transmitter apparatus 10 determines whether or not multiple
irffeaaafbaciahthtd sheurNse n@tipkxedlidto a single MAC-PDU. [0074]
termined that multiple information elements should not be
multiplexed, the MAC layer function generates an MAC header including no
"LI" (seeAsigSapnn Stef B1.03.Jo0mEStep 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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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 "LI" included in the MAC header is one number
smaller than the number of the multiple information elements being
multiplexed (see Figs. 5, 7, and 8), in Step 3104. [0076] Exceptionally,
when multiplexing one MAC control block and one Padding into one
MMCMAD U aie MAG fitfigdio ritgensratds abhel AR eeaiee dtndladirPdotelthe

(Se-Eil,&: e[@ﬁ%?bws 30 VP %ﬁ@g 100k Iigg%'ﬁ;ﬂﬁ@ RIS ROy

MAC-PDU in which the generate en in Step 3106,
aAMAAGEN@r I0nction transmits the generated MAC-PDU to the receiver

a B@'@]’S 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 presdiit efisodprREANHll BEag&scriBed WRAFatdkeRceob Fife11r ¢ogayer

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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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 3202, 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
rdeaiegr Bppekans 3widentifidhan imformatdioe le keanttitiplexetorao thed

C-PDU.j §§§? basedop, Gl ingludeg c h
m@ N(#,ZIC nggle%l?ﬁctlo acquires tﬁg icrtﬁerrr%gt?ogn e enr%@ﬁt%%ﬁe%ﬁ[ecdi §§d
ahnvil© 3B PEbsed 2 i oizadfithe Md-PEd ol ddemnitiiee paxsiral

siggformations golifie of hy thePhysicl jayey and:ppthe size of the MAC

header. [0082] On the other hand, when determined that "LI" is included,
tHORBEAR layer function of the receiver apparatus 30 recognizes an

InfBpBpLeq Ghemem dnuliipiexackintg gne\MAFTE DY sk Oh1G6h Inslded

in'the MAC header, in Step 3204. Then, the MAC layer function acquires the
iffeRABAdAGIdReht fsls Fatsyasn te of, dnMACESBUN, baY¥edBHOMY size

e A SRR MAGE SLtes Bma s,
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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(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 in an MAC header 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 Increase caused by
"[r angio Ak the ik @ of epaN@- smvafafeerreb@agah!mimé:xed Hogating an
%Sﬂ?@é’a%l%?éﬁgée&éd%‘@d“%?ﬂ ﬁﬂ%?ﬁ%‘%ﬂ?ﬁ Hﬁﬁ%{}{i‘ Hlﬁé %
foregoing embodiment. It is obvious, however, to t ose s in the art that
tie pletenuimiEnaditehobrling: beulltkedasade ehibduliglenspeedriacket
this AesSEiRteR ohe pPresent 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 Intendedonlytoexplain
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 transmitter and a
receiver that are capable of mitigating an overhead increase caused by
information indicating the size of a data unit after being multiplexed, in
high-speed packet communications.
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CLAIMS [1] A transmitter apparatus comprising: 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 genefatét 8&etion 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
[1linfofriEaiosnividetaipgasRies slampighenation elements being multiplexed,
and o 2 obelf Pl 10N SERBRaton AlRmEN! gjze information
included in the header information is one number Smaller than the number of
geher girfiatidatalemiénaditeayenoiitked. [2] The transmitter gsgatmRore

vaRSEREdBEdM SR aNBIe LM BRLIShIY BE IR GAAYAC layer, the layep highes
than the first layer is an RLC layer, the higher-layer data unit is an MAC-SDU,

higher layer data unit received from a layer higher than the
firstlayer,controlinformation,andpaddinginfor mation;and
a first data unit transmitter section configured t o]

transmit the generated first data unit, wherein

the first data unit generator section is configure dto
add header information, when a plurality of informa tion
elements is multiplexed into the first data unit, t he header
information including information element size info rmation
indicatingsizesoftheinformationelementsbeing multiplexed,
and

the number of pieces of the information element si ze
information included in the header information is o ne number
smaller than the number of the information elements being
multiplexed.
[2] Thetransmitterapparatusaccordingtoclaim1, wherein

the first layer is an MAC layer,

the layer higher than the first layer is an RLC la yer,

the higher-layer data unit is an MAC-SDU,

the first data unit is an MAC-PDU,

the header information is an MAC header, and

the first data unit generator section is configure dto
insert the information element size information int o the MAC
header when more than one MAC-SDU is multiplexed, t he number
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the first data unit is an MAC-PDU, the header information is an MAC header,

and

the first data unit generator section is 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. [3] A transmitter apparatus comprising: a
of et eleithein tprnemtianalenientsaeiigiowdat generate a first dat@ub&iirgane

nuﬁﬁﬂé?‘VEWIH?in&%ﬂe dNQIGHBERADIGFIepgth MTQEI’@BQJ@'%%\]?,NS each

eing any one of a
mukEpieseryer, control information, and padding information; and

igher-layer data unit received from a layer

Igher than
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

[BlinsetttiTropméiiohanemiéaty sieemhpoisigdion into header information when only
one igfofpaatigyslemant 3 M Liexes iR the ffRh Ak it

generateafirstdataunitinafirstlayerbyusin

variable-length information elements each being any

higher-layer data unit received from a layer higher

firstlayer,controlinformation,andpaddinginfor

a first-data-unit transmitter section configured t

transmit the generated first data unit, wherein

the first data unitgenerator section is configure

to insert information element size information into

information when only one information elementis mu

into the first data unit.

[4]

A transmitter apparatus comprising:

a first data unit generator section configured to

generateafirstdataunitinafirstlayerbyusin

variable-length information elements each being any

higher-layer data unit received from a layer higher

firstlayer,controlinformation,andpaddinginfor

a first-data-unit transmitter section configured t

transmit the generated first data unit, wherein

the first data unitgenerator section is configure

to insert information element size information into

informationwhenonepieceofcontrolinformationa

ofpaddinginformationonlyaremultiplexedintoth

unit.
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[4] A transmitter apparatus comprising: 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

info Tolalll L ' lhen one piece of control information and
B%ne%cgg %@;%}(ﬁﬁgﬁkgﬁa@%ﬂg& y are multiplexed into the first data unit.

[5] A fefispicdaippanidt LRz nposmagtion acfitteraseatil size information n
coffitien RESHANiFORMGHBELto RS fititigta-unit size informatiop, g4,

layer lower than a first layer, the first-data-unit size information indicating a
laygyelowgfidtamnta diigt layes hdwidirstfepiaation analyzer section configurgide
infioHsietesh mﬁgﬁarhigfgmtyﬂrgmggmmtiplexed into the first data unit,

based on information element size information included in the header

inforriafieAdethe fehatenuanabeay e PR fRtiRusednt the acquired o
deltiblr daUB4IBE Si7/RIBIAEIORI BNt mARgElagtor section configurggdgne

extract the information element from the first data unit, based on the detected

firgidatanis REspAahiN QIBIREARD Slp@IRINSIZe information
included in the header information in the first dat a unit
received in the first layer and the acquired first- data-unit

size information; 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
sizeoftheinformationelementbeinganyoneofa higher-layer
data unit, control information, and padding informa tion, and

the number of pieces of the information element si ze
information included in the header information is o ne number
smallerthanthenumberoftheinformationelements multiplexed

into the first data unit.

[6] A receiver apparatus comprising:

a first-data-unit size information acquirer sectio n
configuredtoacquirefirst-data-unit-sizeinformat ionfroma
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 t o]

detect a size of one higher-layer data unit multipl exed into
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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. [6] A receiver apparatus comprising: a first-data-unit size
thérfisshriateniadygicel\sdinthedifiglagdtbag quire first-data-unit-sizeed on the
pfoxmatian a yehqu it ngrﬁya e tggcg;- t-data-unit size d
SIilnformaﬁon {%T::até}g asize o F1f é‘tgtst dat uﬁ; Eeader information ©
firsiradipeyRiéctidreconfiginadien detedt sizizef avle higher-layer data unit er
infERIBKG R e fistAaimuniaceiveg in the first layer based ap ihgsize
~of the first data unit indicated by the acquired first-data-unit size information
inclnees siga pioteiia I gamanbaize tiEarsedar; @nit, when the headédid
informatiop ipcludss nofgrmatigireisraant gize dyfesmatignuand —— an

extractor section configured to extract the higher-layer data unit from the first

highgs \@viersiadad ol leendbrttstidsi@ Wiitheahigher-layer data unit, whe@wihe
de@g@@@gm@tm@@mgnég@gﬁg}feg@m ingicatgs the size of the infopmation

element being any one of a‘higher-layer data unit, control information, and

paddiR§ mf@fmg\ﬁ@@ elggent size information indicates the
sizeoftheinformationelementbeinganyoneofa higher-layer
data unit, control information, and padding informa tion, and
the number of pieces of the information element si ze
information included in the header information is o ne number
smallerthanthenumberoftheinformationelements multiplexed

into the first data unit.

[71 A receiver apparatus comprising:

a first-data-unit size information acquirer sectio n
configuredtoacquirefirst-data-unit-sizeinformat ionfroma
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 t o]
detectatleastoneofasizeofonepieceofcontr olinformation
andasizeofonepieceofpaddinginformationbase donthesize
ofthefirstdataunitindicatedbytheacquiredfi rst-data-unit
sizeinformation and asize ofheaderinformationi nthefirst
dataunitreceivedinthefirstlayer,the control information
and the padding information being multiplexed into the first
dataunit,whentheheaderinformationincludesno information

element size information; and
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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. [7]A receiver
apparatus comprising: 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; an eatmsﬁﬁﬁm@mﬁigumﬁz@@écﬁohtberﬂmwed to detect at leastrol
i ation and a size of 0
'”fggg‘ Ing In ormatlon %ﬂotrﬁ%%é@{g] he first data unit |nd|§agtte8(j% ﬁ%e,
whgs@iived first-data-unit size information and a size of header information in

the fisLqAta UL G BIGHdR DG diRt ¥Rl difiGaricel information and the ¢

padding information being multiplexed into the first data unit, when the

Slmmlmmﬁgﬂﬁmm@@ﬁmmélement size mforméﬂ@heétiﬁyer
dafd &W%‘Hﬂfrﬁ?ﬁjifg%ﬁﬁgﬂué‘?ﬁj? %rﬁ%(‘tro' information fromJhefjgt

data unit, based on the detected size, W erein the information element

size iTBrAMMORTRCIREHOL L dnfREMAIPM RIBMeRinfnt being any one Z€
meFﬁﬁQﬂQﬂ'ﬁrn@M%EﬁF?tH@'ﬁééHEFQHFBWﬁ%H% gnd padding informatipn, angher

the number of pieces of the information element size information included in
smpdaeitrrPpRoRREGH ResHe MiAteaeiPRARBEhan the number dhtHEPIexed

inthiPrEnGiienR sismants multiplexed into the first data unit. [8]JA mobile station
comprising:

[8] A mobile station comprising:

a first data unit generator section configured to

generateafirstdataunitinafirstlayerbyusin goneormore
variable-length information elements each being any one ofa
higher layer data unit received from a layer higher than the
firstlayer,controlinformation,andpaddinginfor mation;and

a first data unit transmitter section configured t o]

transmit the generated first data unit, wherein

the first data unit generator section is configure dto
add header information, when a plurality of informa tion
elements is multiplexed into the first data unit, t he header
information including information element size info rmation
indicatingsizesoftheinformationelementsbeing multiplexed,
and

the number of pieces of the information element si ze
information included in the header information is o ne number
smaller than the number of the information elements being
multiplexed.
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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 to add
[Oheafienpidensa@tbon wheraigingality of information elements is multiplexed
ito the st dta b G raRbinaLmendpglpad oy mation element
size information indicating sizes of the information elements being
geneiaprairat dai@unitingératiasribytisieces of the information elgfneRigere
valtURARgRHIRHRdRe R RiRmaly  gpe number smallerdfan e
number of the information elements being muftiplexed. [9] A mobile station
higlefpaveiglata ugifireceatadifie Genaresiabeon configured to gendhae the
fir S AR B FolSLIRNRERY bl e more variable-tenath ipfgpBalian

elements each being any one of a higher-layer data unit received from a layer
highet tHEF-BRIFrdD| hylErNCHRIST irfeatiRfiofoaldysadding information; and  ©

tref EFsie BRLPHUNE ARSIt sRS AN Caigngigd to transmit the generated first

data unit, wherein  the first data unit generator section is configured not to
insertMSrHFRI SRR Wi HBAESHE ARAHPAIS S ABNE]der information when Shipt

to ARERTHIBATRRISIEBIBM dh UL IRXSFHRIRINEeHESt data unit. header
information when only one information elementis mu Itiplexed

into the first data unit.

[10] A mobile station comprising:

a first data unit generator section configured to

generateafirstdataunitinafirstlayerbyusin goneormore
variable-length information elements each being any one ofa
higher-layer data unit received from a layer higher than the
firstlayer,controlinformation,andpaddinginfor mation;and

a first-data-unit transmitter section configured t o]

transmit the generated first data unit, wherein

the first data unit generator section is configure dnot
to insert information element size information into header
informationwhenonepieceofcontrolinformationa ndonepiece
ofpaddinginformationonlyaremultiplexedintoth efirstdata

unit.

[11] A radio base station comprising:
a first data unit generator section configured to

generateafirstdataunitinafirstlayerbyusin goneormore
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[10] A mobile station comprising: 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
vaginiplgeleangiio ifectiaiicelefigents erthdisgraimformation element gix@of a
ARt lon, into [ I lece of control informati d
hl%ﬁ%ﬁg%g %&éa%%%%&%ﬁ%?nﬁ%@%ﬁ%lexed into the first dgﬁﬁrﬁg
firgtlayarradiinodséosmadaroangrsmdginginfer first data unit generatdnatietioand

configuipd toygeneraie Aish fala Walina Ushi(ReRyusing one or more

variable-length information elements each beingany one of a higher layer ©
tragiaRit e aenesatad first Idaer Hijhan ietRithe

the first data unit generator section is configure dto
add header information, when a plurality of informa tion
elements is multiplexed into the first data unit, t he header
information including information element size info rmation
indicatingsizesoftheinformationelementsbeing multiplexed,
and

the number of pieces of the information element si ze
information included in the header information is o ne number
smaller than the number of the information elements being
multiplexed.

[12] A radio base station comprising:

a first data unit generator section configured to
generateafirstdataunitinafirstlayerbyusin goneormore
variable-length information elements each being any one ofa
higher-layer data unit received from a layer higher than the
firstlayer,controlinformation,andpaddinginfor mation;and

a first-data-unit transmitter section configured t o]
transmit the generated first data unit, wherein

the first data unit generator section is configure d not
to insert the information element size information into the
header information when only one information elemen t is

multiplexed into the first data unit.

[13] A radio base station comprising:
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first layer, control information, and padding information; and
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,
and a fisé slatthenvt piisney afahesedtonatontdemesht isize information

geiﬂél%gﬁgfi%{ﬁﬁt'& ﬁﬁﬂgg%&&%ﬁﬁfﬁe number smaller than the, aujags of

the information elements

a first data

exed. [12] A radio base station

vad@ﬂ@-i@mgth i_nf@mmmﬁm@mmb@mi@ﬁmonfigured to ggne@&@q a
hid l%‘r-‘i&%PBﬁtE‘ Ghil RLRYGE Y- UING| QDE- HigRie variable-length infojmalion

~elements each being any one of a higher-layer data unit received from a layer
firstigiver Rt takbipsmayen cortrsadaiosiiesn, and padding informBtRiieadd

a firsﬁdﬁ@tiﬁ'ﬁttg@?ﬁ‘m%ﬁ%%@ﬁ gge{jgw%m@m}t the generated first

data unit, wherein the first data unit generator section is configured not to
UrGASENt e iaRitATaien Mishiaesirutinibieiatibn into the header information

when Qo ane:iafarmgleR elesreatinMidtipierggrnto the first data unit. [{R)or

A radio base station comprising: _
to insert the information element size information

header information when one piece of control inform
onepieceofpaddinginformationonlyare multiplex

first data unit.

[14] A mobile station comprising:

a first-data-unit size information acquirer sectio
configuredtoacquirefirst-data-unitsize informat
layer lower than a first layer, the first-data-unit

information indicating a size of a first data unit;

a header information analyzer section configured t

detect a size of an information element multiplexed
firstdataunit,basedoninformationelementsize
included in the header information in the first dat
received in the first layer and the acquired first-
size information; and

an extractor section configured to extract
information element from the first data unit, based
detected size of the information element, wherein

the information element size information indicates
sizeoftheinformationelementbeinganyoneofa

data unit, control information, and padding informa
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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

inserthieeribfobaatidrocesof size informationislenenbeader information  ze
infSREARIERIASEA ML) iaurRtianAbANg plece of padding infogaalipher

only are multiplexed into the first data unit. [14] A mobile station comprising:
smafigithrnthant sikeripfheizivomatqoréarsestion configured to adauiiiglexed
inthrstd iUt sigeinformation 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
uﬁfow%n&@g{ﬁm Mw@fﬁ :in.to the first datfa unit, bgseq on information

element size information included in the header information in the first data

unit recERREW M ahe it sSizg el APIMABAL ARFRHIRISSE&HRUNIt size information; N
coffiBured &{h%gﬁﬁﬁ%tﬁfs?%@lmﬂ%%ﬁ%ﬂﬁéﬁw the information ejgRie5Hh

rom the first data unit, based on the detected size of the information element,
laygreiver thaRe tnilishdayRTeldicehir SiZéatdoMation indicates the size of 7€

infEYRTANRHPIM SlIERIRIY ReiNe JR NS Al gher-layer data unit, control

information, and padding information, and  the number of pieces of the
inforrali§A&REnTier SI2d T oRPAIGS InSRIANIC UIBRER R tinformation is o

def& BURREs AR Righan B PHABRI hadpiormationelementsmulpiarpfio

into the first data unit.

the first data unit received in the first layer bas ed on the
size of the first data unit indicated by the acquir ed
first-data-unit size information and a size of head er
informationinthefirstdataunit,whentheheader information
includes no information element size information; a nd

an extractor section configured to extract the

higher-layer data unit from the first data unit, ba sedonthe
detected size of the higher-layer data unit, wherei n

the information element size information indicates the
sizeoftheinformationelementbeinganyoneofa higher-layer
data unit, control information, and padding informa tion, and

the number of pieces of the information element si ze
information included in the header information is o ne number
smallerthanthenumberoftheinformationelements multiplexed

into the first data unit.

[16] A mobile station comprising:

a first-data-unit size information acquirer sectio n
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[15] A mobile station comprising: 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
cobfigheestqaicefiefirdbdatmiusitsiegdnfoans and a size of headerionfroma
layafoiBREPTARING TRL IR LU RN AR Information includes no 47
Information element size information; an an extractor section configure
infRyatian hditadnerdasi@eduta birst fdena teitirst data unit, based on the
detecte] size.pfiflie ioRRIAAYEL I3 1 WUk IRet&iRfqurdie information
element size information indicates the size of the information element being
detgstafirastengigiasiaaginenieaarfcutirol information, and padafagmation
anfIRBERh e ce of SRR AHEINRS Ph BiRGASQEhe information eleaehtsige

information included in the header information is one number smaller than the

Oﬁhﬁﬁf_ﬁéiaéﬂﬂﬁéﬁiﬂmm_ﬁﬂbwbﬁﬁéﬁiéﬂ‘%Iti_ple_xec! into the first d&‘@_@r%ﬁﬁ‘[&_@} A
siZBAR RN ARG R dRtrdaiGrynitisice information acquirerpegiiep

configured to acquire first-data-unit-size information from a layer lower than a
dafipindyeeaediRtheiisstiay i b afenHlion indicating a size of dtQtAaien

andite padding information being multiplexed into the first
dataunit,whentheheaderinformationincludesno information

element size information; and

an extractor section configured to extract the con trol
informationfromthefirstdataunit,basedonthe detectedsize,
wherein

the information element size information indicates the
sizeoftheinformationelementbeinganyoneofa higher-layer
data unit, control information, and padding informa tion, and

the number of pieces of the information element si ze
information included in the header information is o ne number
smallerthanthenumberoftheinformationelements multiplexed

into the first data unit.

[17] A radio base station comprising:

a first-data-unit size information acquirer sectio n
configuredtoacquirefirst-data-unitsize informat ionfroma
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 t o]

detect a size of an information element multiplexed into the
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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
firshdataatdrbnstizsinioinfatinattenadeirine size information; andnformation

inGUHaG9 SREAR LAFHSARITATLIIE fiftiplinformation from the S,y
] !

ata unit, based on the detecte

ize, wherein the information element

reepieadfitrthgtivsttriiesaedtbespeaoire@firgbrmation element being dayeoHait

sizd fiaheklayessata unit, control information, and padding information, and
the number of pieces of the information element size information included in
the haAdeeXifaaigdtiopastisie noafdigusathlldpthaxtiRChuliser of the

infSHERRHPBIEIRERNFOMUHBIEXE daia tRifirpbdala unit. [17] A radio bage, e

station comprising: a first-data-unit size information acquirer section
degeafsLipiertodbuirécirsatiaalamsizk wWhstaltion from a layer lower than a

first layghintepniEsiorAdsHiBhtiZ6 SAERALRI NGRIGES Size of afirst data e
~unit;  aheader information analyzer section configured to detect a size of
SizgP e RIBIRERIRETRRIRBIBANHRABEREA first data unit, baseBigher-layer

dal{ eHMAEBRPSF ARSI SRR MTAHAHIRILIRG otesuthe header informatipm, iy e

first data unit received in the first layer and the acquired first-data-unit size

inforriRidkraRar of pieces of the information element si
information included in the header information is o
smallerthanthenumberoftheinformationelements

into the first data unit.

[18] A radio base station comprising:

a first-data-unit size information acquirer sectio
configuredtoacquirefirst-data-unit-sizeinformat
layer lower than a first layer, the first-data-unit
information indicating a size of a first data unit;

a header information analyzer section configured t
detect a size of one higher-layer data unit multipl
the first data unit received in the first layer bas
size of the first data unit indicated by the acquir
first-data-unit size information and a size of head
informationinthefirstdataunit,whentheheader
includes no information element size information; a

an extractor section configured to extract the
higher-layer data unit from the first data unit, ba

detected size of the higher-layer data unit, wherei
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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 included in the header information is one number
smallévetiin e oingents nheiagonfoamaiiefemdiegtasultiplexed into the firtghe

suz‘é?iﬂﬁ’éﬁ%f&ﬁlﬁuéﬂ@%%ﬁé&%@ ! SAREING:

rmation acquirer section con

a first-data- tﬁp;b@;qa er
ed to acquire first-data-unit-size y

dalW@Wﬁaﬂcﬁtfﬁdriﬁ\f@tmﬁim@ﬂﬂmp@Mﬂﬂé‘y@mthe first-data-unit siéon, and
information, indicating, R8ize of il shlFRAlh elerfdifager information ze

analyzer section con

Igured to detect a size of one higher-layer data unit

infarinalierdachtderdrvivae dgadaiitttuanai®mise first layer based ornhawnber

snedIBRIER iR L RABIR i die Actier{rst-data-unit size jalqrpRey
and a size of header information in the first data unit, when the header

intpyfbyerfiisd sl ataluwedls 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
[19he Aniafimbas e BNEPR QBRSO indicates the size of the information

elementpging a0y e MEiphAByer daiuttelt, septg! information, and

padding information, and
conflguredtoacquweflrst data-unit-sizeinformat

layer lower than a first layer, the first-data-unit

information indicating a size of a first data unit;

a header information analyzer section configured t

detectatleastoneofasizeofonepieceofcontr
andasizeofonepieceofpaddinginformationbase
ofthefirstdataunitindicatedbytheacquiredfi
sizeinformation and asize ofheaderinformationi
dataunitreceivedinthefirstlayer,the control
and the padding information being multiplexed into
dataunit,whentheheaderinformationincludesno
element size information; and

an extractor section configured to extract the con
informationfromthefirstdataunit,pasedonthe
wherein

the information element size information indicates
sizeoftheinformationelementbeinganyoneofa
data unit, control information, and padding informa

the number of pieces of the information element si

information included in the header information is o
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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. [19] A radio base
station comprising: 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
smallerthanth ¢reacderdhaatiomaatityeiesmnion configured to devudtiptexast
- Sl f piece of control information and a size of one piece of
'”tggﬁﬁ'gsﬁéﬁa%ﬂﬁ 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
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information included in the header information is one number smaller than
the number of the information elements multiplexed into the first data unit.
ABSTRACT TRANSMITTER APPARATUS , RECEIVER APPARATUS ,
MOBILE STATION, AND RADIO BASE STATION A transmitter
apparatus (10) includes: an MAC-PDU generator section (11) configured to
generate an MAC-PDU by multiplexing one or more variable-length
information elements each being ABpORAST an MAC-SDU received from an
RIC layer, control information, and padding information; and an MAC-PDU
transmitter section (13) configured to transmit the generated MAC-PDU. The
MAC-PDU generator section (13) is configured to add an MAC header

THARENING AN AISBHRATIZES PRI ARY ADBXRIUEN GISSEESSPRPNRE AND

plurality of information elements is multiplexed into the MAC-PDU, and the
number of pieces of the LI fifdRideBAIRe RIAT Inkider is one number smaller

than the number of the information elements being multiplexed. FIG.4

A transmitter apparatus (10) includes: an MAC-PDU

generator section (11) configured to generate an MA C-PDU by
multiplexingone ormorevariable-lengthinformatio nelements
each being any one of an MAC-SDU received from an R LC layer,
control information, and padding information; and a n MAC-PDU
transmitter section (13) configuredtotransmitthe generated
MAC-PDU. The MAC-PDU generator section (13) is con figuredto
addanMAC headerincluding Llindicating sizes of aplurality

of information elements, when the plurality of info rmation
elements is multiplexed into the MAC-PDU, and the n umber of
piecesoftheLlincludedintheMACheaderisone numbersmaller
thanthenumberoftheinformationelementsbeingm ultiplexed.
FIG.4
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