-1 TITLE OF THE INVENTION WIRELESS CONTROL SIGNAL
GENERATING METHOD, WIRELESS BASE STATION DEVICE, AND
MOBILE STATION 5 BACKGROUND OF THE INVENTION 1. Field of the
Invention The present invention generally refates to radio communications
control techniques, and specifically relates to a configuration of a control

signal for 10 implementing a control process at the MAC (Medium Access
Control)wmwﬁraﬂng such a control signal. 2.
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15 of the Third Generation Mobile Communications Systems,
Scheduling Information (S1) 1is specified for E-DCH
(Enhanced-Dedicated Channel) as an example of a radio
control signal at the MAC layer using a MAC control message.

This is acontrol message for amobile station (UE)

20 to report own-station scheduling information Sl to a base
station (NodeB), which message includes four fixed
information elements:

total E-DCH buffer status (TEBS) - 5 bits;
highest priority logical channel 1D (HLID) - 4
25 bits;
highest priority logical channel buffer status
(HLBS) - 4 bits; and
uplink power headroom (UPH) - 5 bits.
As needed, the above-described scheduling

30 information S1 is multiplexed in a MAC-e PDU and
transmitted. At that time, the above-described four
information elements are reported at a fixed number of bits
of 18 (see Non-patent document 1).

Even in a further evolved version of UMTS, which

35 U1s LTE (Long Term Evolution), some of the radio control
functions are arranged completely within the MAC layer to
achieve a reduction in control delay. For instance, that



achieve a reduction in control delay. For instance, that -2 the following two
control messages be transmitted as MAC control messages (signaling) is
being proposed (for example, see Non-patent document 2). (1) Timing
Advance (T/A) 5 (2) RLC related control PDY However, transmission of these
control messages needs further study (FFS: for further study), so that the

specific formats of the MAC control message or the other uses have not
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control messages mur?ti[ﬂexgd. hé)n,ua problem tobe solvedin the preseen't
invention is to provide a novel technique for creating a 30 control signal
configur. ad to a minimum even when an
unspecifjféarabidef ¥ anol/tie difteheatlyisizetheortrlenedsades are
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suitable for transmission a
be constant. Moreover, the type and total number of control

messages multiplexed in a MAC control PDU become variable.
Then, a signal configuration, taking into account that the
20  MAC control PDU becomes variable, needs to be considered.
Generally, a method is considered that includes,
in a header of the MAC control PDU, information on the
message length and the number multiplexed for each of
multiple types of control messages. However, with this
25 method, a problem arises that overhead included in a MAC
header increases in order to report the control messages
multiplexed.
Then, a problem to be solved in the present
invention is to provide a novel technique for creating a
30 control signal configured to reduce header overhead to a
minimum even when an unspecified number of and/or
differently-sized control messages are multiplexed.
Moreover, another problem to be solved is to
provide a radio base station apparatus and a mobile station
35 that are configured to be suitable for transmission and
reception of the control signal as described above.




reception of the control signal as described above. [Means for solving the
Problem] In order to solve the problem, a method of generating a control

signal is provided as a first aspect. The method of generating the control

signal includes the 5 steps of: (a) generaﬁn§ one or more control messages

to be transmitted; and (b)multiplexing the one or more control messages to
generate a control message block to generate a control 10 signal to be
transmitl¢ERNS trbPspsR bhbird e LR EERPfdontrol message block varies

in length according tbna audter sbcoparbyvenetbagesnobkipexed amednabe of
size of Genepaetiiecodraressagesiand whetaadufeimation et pect .
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congrol gfg@ggg;js not included in the control signal. A control signal may
be generated that has added, to the control message block, a header
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35 The bufer atuspte (%rttrlpo s?gcr%)gil%g)? gsgftlexneedl:a?tnggqthat has added,
to the control message block, a header including
information indicating what the control signal is related

20 to. Alternatively, information on what the control signal
is related to may be transmitted in an auxiliary physical
control channel transmitted as an accompaniment to the
transport channel.

As an example, the control message is a set of

25 random access responses which are generated in response
to random access from one or more mobile stations, the
random access response including a preamble sequence used
by the respective mobile station and necessary information
in response to it. The preamble sequence makes it possible

30 to identify the mobile station which has made the random
access and the size of the necessary information.

In another example, the control message is a
buffer status report corresponding to each of one or more
logical channel groups currently used by the mobile station.

35 The buffer status report may be configured as fixed-length
information or variable-length information. The former
case makes it possible to i1dentify the number of the



information or variable-length information. The former case makes it possible
to identify the number of the - 4 multiplexed buffer status reports based on
thefRedIengﬂlandthesue(ﬁtheconnolq€nm.H1ﬂmlauercase,the
control message includes a logical channel group ID and a buffer status
report field corresponding to it, 5 collating in advance the length of the buffer
status report field corresponding to the logical channel group ID. In a
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information on the number of random access responses
multiplexed and/or the size of the respective random access
20 responses.

In a third aspect, a mobile station which is
operable to respond to the base station as described above
is provided. The mobile station includes:

(a) a determining unit for determining, when a
25 control signal transmitted from a base station iIn a
transport channel is received, whether the control signal
is a random access response, and determining, when the
control signal is the random access response, whether a
random access response is included that may be destined
30 for own station based on a preamble sequence included in
a control message block of the control signal; and
(b) a processor for analyzing, when the random
access response is included that may be destined for the
own station, the random access response which may be
35 destined for the own station.

In a fourth aspect, a mobile station is provided

that generates a variable-length control signal



own station, the random access response which may be 35 destined for the
own station. In a fourth aspect, a mobile station is provided that generates a
vaﬂaUeJengﬂ1conUoIggnaIUansnﬂnedinz%ﬂansponchanneLThelnobne
station includes (a) a buffer status report generator for generating a buffer
status report indicating a 5 held-in-buffer time for each of one or more logical
channel groups presently used; and (b) a control signal generator for i
multipleihgN&Hd BEefortb ek SRRBRIEBoRE 0 3R heradtb® Aitidie station
messagéeiddeld@sgenerate a control signal to be 10 transmitted in a
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whigh cQi§Irnessagpeiible to respond to the base station as
described above is provided. The radio base station
apparatus includes:

(a) a determining unit for determining, when a
variable-length control signal transmitted from a mobile

20 station in a transport channel is received, whether the
control signal is a buffer status report;

(b) a buffer status report processor for taking
out, when the control signal is a buffer status report,
held-in-buffer value information corresponding to one or

25 more logical channel groups from a control message block
of the control signal; and

(c) a scheduler for scheduling the mobile station
based on the held-in-buffer value.

[Advantage of the Invention]

30 The features as described above makes i1t possible
to generate a control signal in which one or more control
messages are multiplexed, of which control messages the
number multiplexed and/or the message sizes are indefinite,
while reducing the header overhead of the control signal

35 to a minimum.

BRIEF DESCRIPTION OF THE DRAWINGS




number multiplexed and/or the message sizes are indefinite, while reducing
the header overhead of the control signal 35 to a minimum. BRIEF
DESCRIPTION OF THE DRAWINGS -6 FIG, 1A is a diagram illustrating a
configuration of a MAC control PDU for an I§A‘response according to a first
embodiment of the present invention; FIG. IB is a diagram illustrating an
exemplary 5 variation of the MAC control PDU in FIG. 1A; FIG. 2is a )
diagram illustratingatfexémprg thagharaddd e BMaAESead< Hf ey \aLaon
control RFAIMARIGoNL FOB. DI faliagnaRd\ilnestpitgpexemplard/ oo First
fields inglnded iméret MAC tieader #sEHE. AnvEntd ing diagram illustrating an
egemglarchganQUﬁaits?ﬂ quaWIBA?erPQ@FSn@CWiQJl@ﬂQnt%t?l1 ASEA‘IL g U'&Ery
objective; 5.is a r ratignal flo eNB an
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UE of the first embbdifirent; A%, & A48 302G IR caier&it ary
of a MACHHht@ Fedl a5 8 BufdAtatisadpsrtacbh@nyASocartasedorftPU in
embodirR@it ofithe present invention; FIG. 7B is a diagram illustrating an
exemplary variatiop i thg MAC£omirgh PRV i FistrAtiKg. @dmplary DDI
diagramgiusirating,aq eYMAIAN rANfidwation Rl WAG pentrol PDU for
transmitting a 25 bgjggr stjltuls regoﬁf:\t tk'le nt1'm|el(if I‘ef;[_ar{lli]'q dag% N lar
transmission; FIG. 8BS a diaés'ram [ uglgat?ng an e%mp ary _garlatioen offpe’Y
MAC coRfBI BB Rk Y8orfifig abuter e REForRGFHE NG oF PeartiRGCH
data trafgianRsiort 30FES T 1ed diagram illustrating operational flows of an
eNB and a UE of thelgacbrisembialynanti &bdstrating operational flows

15 of eNB and UE of the first embodiment;

FIG. 6 1s a block diagram i1llustrating an eNB and
a UE of the first embodiment;

FIG. 7A is adiagram illustrating a configuration
of a MAC control PDU for a buffer status report according

20 to a second embodiment of the present invention;

FIG. 7B is a diagram illustrating an exemplary
variation of the MAC control PDU in FIG. 7A;

FIG. 8A is a diagram illustrating an exemplary
configuration of a MAC control PDU for transmitting a

25 buffer status report at the time of restarting data
transmission;

FIG. 8B is a diagram illustrating an exemplary
variation of the MAC control PDU for reporting a buffer
status report at the time of restarting data transmission;

30 FIG. 9 isadiagram illustrating operational flows
of an eNB and a UE of the second embodiment; and

FIG. 10 is a block diagram illustrating the eNB
and the UE of the second embodiment.

35 DESCRIPTION OF THE PREFERRED EMBODIMENTS
[Description of Notations]
10, 10A MAC control PDU (control signal)




FIG. 10 is a block diagram illustrating the eNB and the UE of the second
embodiment. 35 DESCRIPTION OF THE PREFERRED EMBODIMENTS
[Description of Notations] 10, 10A MAC control PDU (control signal) 11 MAC
header 12 control message block 13 padding I5 C-RNTI 5 30 base station
(eNB) 31 MAC PDU generator 32 RA response generator 33 MAC control
PDU generator 34 LI/L2 control channel generator 10 35 transmitter 36
receiver 37 RA preambl®extt&8@d unit 41 MAC PDU processor 42 buffer
status report procedgorcasUdMACssagel Pbatketermining unit 45
scheduler 50 mobilg staterigdg) 51 MAC PDU processor 52 RA response
processor 20 53 MAE ¢argfpt PDU determining unit 54 LI/L2 control channel

progessor 55 rece%r %%g{)\é{@ﬁgé?%@@ileamble generator 25 58
A

C-RNTI storage 61 enerator ffer status report generator 63
MAC control PDU gEndfaforB8 n@REESAEY monitor 30 66 uplink data restart
determining unit [B&ESt RModesPCARSirdpORE&1@ Mvention]

33 MAC control PDU generator

34 L1/L2 control channel generator
10 35 transmitter
36 receiver
37 RA preamble extracting unit
41 MAC PDU processor
42 buffer status report processor
15 43 MAC control PDU determining unit
45 scheduler
50 mobile station (UE)
51 MAC PDU processor
52 RA response processor
20 53 MAC control PDU determining unit
54 L1/L2 control channel processor
55 receiver
56 transmitter
57 RA preamble generator
25 58 C-RNTI storage
61 MAC PDU generator
62 buffer status report generator
63 MAC control PDU generator
65 buffer status monitor
30 66 uplink data restart determining unit

[Best Mode of Carrying Out the Invention]
A description is given below with regard to
preferred embodiments of the present iInvention, with
35 reference to the drawings.
A First embodiment
In the first embodiment, an example is explained



A description is given below with regard to preferred embodiments of the
present invention, with 35 reference to the drawings. A first embodiment In
the first embodiment, an example is explained - 8 of multiplexing, in a MAC
control PDU, random access (RA) responses to be sent to multiple mobile
stations (UEs) from a base station (eNB) . In the embodiment, the MAC

control PDU, which is an example of a control signal processed 5 complete%/
within a RfACUBY&P k& X P8 mite itd OReC HHE BRY inf2BERRIRKCHFeERA)

channel (Bsp80HH svittidbeis entk s porl thaheeahobadie cith€ RASeCPba3ebrom
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exa}mﬁlqaugtﬁ} cwnvehm%s%g@ %Hfﬂ%'rbtheap%rrﬁtr%ﬁ T@I‘?hél_’li’ hBPocessed
muitple an e inar (0} SS. n | raalo
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multipleRe§RAFES¥INSE& (¢kroFRelsafdd)aaRd thesengwe srdre Hined for
responseséds oot mehedetEm &MMACitreaddtbpl exeattludedircamtesdagai gnal
block of faediAcx aaprel FPY toatirannesdderfdiahie dée Vi th&ansmtitol

the,fesults FlG3- 1A is a drawing illustrating an exemplary 20 configuration of

g - X X . . .
the MAC control P of the first ng? diment of the i ntion. In thi
ample. KA respolsl TP S AEEE S af INETH O whiidn acpess

PDU 10t830asdnfRhE P iR t&d s s RIS hfolasempaty 0f (eNB)
downlink BRAtedeshaifdiear ni RAcoresnenaasefohithesEs shydicansmit
control atiemnedds beserdiedtdridtraasmjttach o hedtiécaontraiehanngber of
trafl‘§mitﬁ@PNBW@%@éM%W{@BHW%@@éB?@% gh@ the length
correspopdipg raRspg 65}?&8&'}'2% My tg BATR %?’Mc?ﬁ?&étdﬁqffn%ht

information, Hyhrid Acll?(% Information, anb IID i %O{rﬁatlmcsuc %s c? -FL%YJeI_
userﬂ)@fJf (= qge n a message block o e contro in
a manner identifiable by the UE to transmit the results.
FIG. 1A is a drawing illustrating an exemplary
20 configuration of the MAC control PDU of the Tfirst
embodiment of the invention. In this example, RA responses
to UE1l and UE2 are multiplexed in a MAC control PDU 10 to
transmit the multiplexed result In DL-SCH. To accompany
a downlink shared channel, an L1/L2 control channel, which
25 isaphysical control channel, is generated and transmitted.
The L1/L2 control channel transmits downlink resource
block (RB) allocation information of a corresponding
transport channel (DL-SCH in this example), transport
format information, Hybrid ARQ information, and 1ID
30 information such as cell-level user ID (C-RNTI) or
cell-level UE group ID. As described below, information
transmitted in a corresponding transport channel may be
a RA-RNTI, which shows that it is an RA response, in lieu

of C-RNTI.

35 Transport format information includes
information on a block size (TB size) of a MAC control PDU
10 transmitted in the transport channel. In the present



cell-level UE group IF. As described below, information transmitted in a
corresponding transport channel may be a RA-RNTI, which shows that it is
an RA response, in lieu of C-RNTI. 35 Transport format information includes
information on a block size (TB size) of a MAC control PDU 10 transmitted in
the transport channel. In the present - 9 embodiment, a MAC header size, a
total of individual RA response sizes (control message block size), and the

total of PRBAREMSDENEhAke ReFSHEdd i dRierdo HetemnPE, HBF RyddvahyRA
UEs therRapessenség ase(noltied imgesige bl eoktedl RDLU . afttk thadotal
control RIFLHABdINED Malles gRrena s rdpelvdes a NMeacdwmader ddtarmine,

control rpg$sags Hactk, Ldeangheadking d3JpE58408Y Tifc3iaa& iR MAC nac
control %%Hﬁ%gﬁ% tet. The padding 13 is not needed if the size of 10 the
1

MAC contro and/or the control messaae block 12 itself is

octet-aligned (multipEot8bitsPTHLM AL Yeller VYR 158 sHEKRSH HcORe TB.
includes! B¢ ke s BHINDAaavescrdion |FeiRElR) RREsRoE flepkii2, and
Indicatopditdd rand anto (Extkngiom)diettheD B 26 isintihdidétdr foontrol PDU
identifying vt 1GetdAC TABPLERILHJLA M1Gddas1FHeedSHOIS €Ae size of
Chae e et Colt PRERIDEY Enirob BRE KAHERSY heBli block
icatod SobsR .‘E'gto' S Ostekmat Rreh FisEe oF BPRLELY.

embodiment, the MRE Bitrd1g961.d fs-a 3Ry R¥RVEYirg Sn Roa rdgsdiides
as a varkibld éashacditlol(hatsafessy ik tpe fitod DtaIF eflds san L1
value of (L&0atiMbredvertthe) MAE | dgnintPRIUELQ Bxdteded apaddiaydl3DD 1
So {hat thg s8¢ 1K PELRBI Mpsr 1ddntReicaiganradipgeLiidesEnRigNeDU
lengih of e Ayiespanse e a el ar e ISpolh pAJRe BRICIpRCiRI bt
or octets. Ti'ns va ulenlstvﬁélagl?énl]z (Fe gJS algpéa blg leld (fla L3 _
ple in . identification of a
logical channel, identification of a control block, and
the presence of padding are indicated according to the
20 value the DDI field takes. In the present embodiment, the
MAC control PDU 10 is a signal conveying an RA response
as a variable length control message, so that the first
DDI in FIG. 2 has a value of “1100”. Moreover, the MAC
control PDU 10 includes a padding 13, so that the second
25 DDl has “1011”, indicating padding.
LIl designates the length of the RA response as a
whole, or the length of the padding 13 in bits or octets.
This value is variable. E field is a one bit field (flag)
distinguishing whether a subsequent block is a control
30 message block 12, or another set (LI+DDI+E), which is a
part of a MAC header 11. In this example, the E flag behind
the Tfirst DDl specifies a value (for example, “1™)
indicating that the following block is also a part of the
MAC header 11. The E flag behind the second DDI specifies
35 a value (for example, “0™) indicating that the control
message block 12 follows.
In this way, the MAC header 11 only includes



distinguishing whether a subsequent block is a control 30 message block 12,
or another set (LI+DDI+E), which is a part of a MAC header 11. In this
example, the E flag behind the first DDI specifies a value (for example, 1)
indicating that the following block is also a p]::ét of the MAC header 11. The E
flag behind the second DDI specifies 35 a value (for example, "0") indicating
that the control message block 12 follows. In this way, the MAC header 11

only inclhB&8 tmat kB riRdibrahaRatHipkHdeH Lo terpbiRPYU s related
related 1 apddiceesoidiciunelinftematorvathe mamidreandndiss ehd size
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FIG 1A 3 §eptrol message block 12 of a MAC control PDU 10 includes an
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RACH fOI‘ e Inifial a SS ma des at least a preamble sequence, ti
advancetf? mltte rom to eNB at the times of inrtia a cess

o] the UE, uplink synchronization establishment request,
handover, and scheduling request. For random access, each

20 UE generates and transmits a preamble sequence according
to 1ts RACH transmit objective. The base station eNB uses
the received preamble sequence as UE identifying
information, as the UE identifying information sets are
not known at the time RACH is received.

25 The RA response to the RACH for the initial access
includes at least a preamble sequence, timing advance (T/A)
information, UL grant information on resource allocation
uplink, and C-RNTI (Cell Radio Network Temporary
Identifier), which is an ID of a UE at the cell level managed

30 by the network; the number of information bits (the message
length) is X bits.

The RA response to the uplink synchronization
establishment request includes at least preamble sequence
and timing advance information, and the number of

35 information bits Is Y bits. The RA response to RACH with
an objective of handover, including at least a preamble
sequence, timing advance iInformation, and UL grant



information, UL grant information on resource allocation uplink, and C-RNTI
(Cell Radio Network Temporary Identifier) , which is an ID of a UE at the cell
level managed 30 by the network; the numbgr of information bits (the
message length) is X bits. The RA respoﬁsy;o_the uplink synchronization
establishment request includes at least preamble sequence and timing
advance information, and the number of 35 information bits is Y bits. The RA

respons&EFAEHIRRR R@sobjeesraeaeHaiibte 0 Thélfdiky-al aBaresponse
preambltosdineensehidinkf advaregtiaftmaddscantholugtang- iat least a
informatinredms Iz Mesgage dength bh ZrgjtsadizeBA resporsatipdhe and UL
schedulipgdRaupsF AR EHINgAL |§aﬁ5§s%r§‘@”i@ﬁgsﬂgwqﬁéiﬁ%?%e the

advgnce ?%%rn&%ti%é gnd YL grant information, has a message length of W
S
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response, sq that the MAC header 11 may he omitted. Ot course, RA-RNTI.
con al5eC08 e RGATIEhe CiATSBAtol RRaNa I3 i Nt ion
indicating that it Is a RA response to one or more UEs,
instead of UE identifying information (C-RNTI, etc.) for
20 allocating a resource block to an individual UE. Each UE
can recognize, by an L1/L2 control channel, that this MAC
control PDU 10A relates to an RA response, so that the MAC
header 11 may be omitted. Of course, RA-RNTI can also be
transmitted in the L1/12 control channel while maintaining
25 a MAC header 11A in FIG. 1A.
A UE which has received a MAC control PDU 10 or
MAC control PDU 10A first looks at an identifier (RA-RNTI)
included in the MAC header 11 or L1/L2 control channel to
recognize that the MAC control PDU is to report the RA
30 response. Then, it can look at a preamble sequence included
in a control message block 12 to identify a RACH transmit
objective and determine the message length of the RA
response identified with the preamble sequence. UE also
can use the preamble sequence to determine whether an RA
35 response which may be destined for the own station is
included in the MAC control PDU 10.
According to the feature as described above, each



25 a MAC header 11A in FIG. IA. A UE which has received a MAC control

PDU 10 or MAC control PDU 10A first looks at an identifier (RA-RNTI)
included in the MAC header 11 or LI/L2 conggl channel to recognize that the
MAC control PDU is to report the RA 30 respdnse. Then, it can look at a
preamble sequence included in a control message block 12 to identify a

RACH transmit objective and determine the message length of the RA
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PDU 10 fircormge vpUaRie- AL Ispaih ascordiggdpdhpdl bl Uklorrour
which RA responses are multiplexed. Preamble seduences_destine fﬂr
multiple tion elements rather than according to the RACH

transmit objective. In this case, each RA response becomes
fixed in length, but the MAC control PDU 10 becomes variable

20 in length according to the number of UEs for which RA
responses are multiplexed.

Preamble sequences destined for multiple UEs may
be arranged in ascending or descending order. In this case,
when a value bigger than or smaller than the preamble

25 sequence sent by the own station is detected, the UE can
determine that the RA response which may be destined for
the own station is not included and to stop further
scanning.

FIG. 5 (a) and 5 (b) are operational flows for the

30 above-described base station (eNB) and mobile station (UE).
In FIG. 5 (a), the base station receives a RACH including
a random access preamble sequence from one or more UEs
located in an area in a radio sub frame (S101). Random
access preamble sequences per UE are detected from the

35 received RACH (S102), and RA responses corresponding to
the transmit objectives are generated according to the
preamble sequences detected (S103). The generated RA



be arranged in ascending or descending order. In this case, when a value
bigger than or smaller than the preamble 25 sequence sent by the own
station is detected, the UE can determine that the RA response which may
be destined for the own station is not inclu §ﬁ and to stop further scanning.
FIG. 5 (a) and 5 (b) are operational flows for the 30 above-described base
station (eNB) and mobile station (UE) In FIG. 5 (a) , the base station
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block totransmitted a RA preamble, may be included |n lieu of C-RNTI,
which is information identifying a UE that is used for a
20 normal data allocation for allocating a resource block to
an individual UE. Accompanying transmission of the L1/L2
control channel, the generated MAC control PDU 1is
transmitted in DL-SCH, for example (S106).
At the mobile station (UE) side, as shown in FIG.
25 5(b), when random access is needed, the preamble sequence
is generated and transmitted according to its objective
(5201) . After transmission, the L1/L2 control channel is
received from a base station (S202), and RB information
allocated to a corresponding transport channel 1is
30 extracted to receive DL-SCH (S203). Here, TB size
information is also extracted from the L1/L2 control
channel . The MAC control PDU is extracted from the DL-SCH
(5204), and the extracted MAC control PDU is analyzed
(5205) . An example of analyzing the MAC control PDU is as
35 explained with reference to FIG. 1A.
In this way, eNB can, while reducing the overhead
of the MAC header to a minimum, transmit a control signal



an individual UE. Accompanying transmission of the LI/L2 control channel,
the generated MAC control PDU is transmitted in DL-SCH, for example
(S106). At the mobile station (UE) side, as shown in FIG. 255 (b) , when
random access is nheeded, the preamble §e£I ence is generated and
transmitted according to its objective (S201) . After transmission, the LI/L2
control channel is received from a base station (S202), and RB information
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of agalyél AC control PDU is as 35 explained with reference to FIG.
IA. In thls ay eNB can, while reducm% the overhead of the MAC header to
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37. The response generato enerates an RA res nse t
which s e HRRERESRe FOrralbo AR LTERm b2 GRRER n T
accordlng to the corresponding preamble as shown in FIG
4. The MAC control PDU generator 33 multiplexes the
20 generated RA responses, and adds a MAC header indicating
that it is the RA response to generate a MAC control PDU
as shown in FIG. 1A. In addition, at the L1/L2 control
channel generator 34, the L1/L2 control channel, which is
an accompanying physical control channel, is generated and
25 the TB size of the MAC control PDU and downlink RB
information are 1inserted. When the MAC control PDU
generator 33 generates a MAC control PDU, which does not
require a MAC header 11 as in FIG. 1B, the L1/L2 control
channel generator 34 includes, in the L1/L2 channel, an
30 RA-RNTI, which indicates that what is transmitted in a
corresponding transport channel (DL-SCH) is an RA response.
The MAC control PDU is transmitted from the transmitter
35, together with the L1/L2 control channel.
The mobile station (UE) 50 has a MAC PDU processor
35 51, an L1/L2 control channel processor 54, a transmitter
55, a receiver 56, a random access (RA) preamble generator
57, and a C-RNTI storage 58. The MAC PDU processor 51 has



4. The MAC control PDU generator 33 multiplexes the 20 generated RA
responses, and adds a MAC header indicating that it is the RA response to
generate a MAC control PDU as shown in FIG. IA. In addition, at the LI/L2
control channel generator 34, the LI/L2 control channel, which is an
accompanying physical control channel, is generated and 25 the TB size of

the MAC control PDU and downlink RB information are inserted. When the
MAC cofiftol PO Ur geRenadr 33 §66seds PRAE T ntRol B, GATH @desPDU
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UE 50 it PR Hitki @ S 0Y A0k L8, Ll e facs e Look
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RA respbasdeigriiaied for the own station. Alternatively, whether
20 the received MAC control PDU is an RA response is determined.
Here, TB size information extracted from the L1/L2 control
channel leads to knowing the message block size, and
knowing for how many UEs the included RA responses are for.
When the preamble sequence is arranged in an ascending or
25 descending order, it is determined that, when a preamble
sequence larger or smaller, respectively, than that sent
by the own station is detected, an RA response which may
be destined for the own station is not included, so that
no further process is performed.
30 When a preamble which may be destined for the own
station is included, a MAC control PDU is provided to the
RA response processor 52. The RA response processor 52
analyzes and processes the RA response which may be
destined for the own station. When an RA response to an
35 initial access isreceived, an included C-RNTI is extracted
to store the extracted result in the C-RNTI storage 58,
so that this ID is subsequently used for communicating with



and if so, looks at a preamble included in the message block 12 to determine
whether there is an RA response which may be destined for the own station.
Alternatively, whether 20 the received MAC control PDU is an RA response is
determined. Here, TB size information extr& ed from the LI/L2 control

channel leads to knowing the message block size, and knowing for how

many UEs the included RA responses are for. When the preamble sequence
is arranJé‘tﬁr?é‘ﬁ ascending or 25 descending order, it is determined that,
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message of the MAC control PDU varies accordlng to the
number N of logical channel groups (service groups) to be
20 reported.

For example, the logical channel group may be
divided into a group requiring a high-priority service
quality, agroup requiring a medium-level service quality,
and a group requiring a low-priority service quality. The

25 UE may simultaneously receive services of two types of
quality or may only receive a service of a single service
group, so that a MAC control PDU may vary in length
accordingly.

FIG. 7A (@) 1is an L1/L2 control channel

30 transmitted by eNB at the time of scheduling. In the L1/L2
control channel, uplink resource unit (RU) allocation
information for use in reporting scheduling information
by UE, transport format information including a TB size,
a cell-level UE 1D, or a cell-level UE group ID is

35 transmitted.

FIG. 7A (b) i1s a block diagram of a MAC control
PDU 10, which is generated when a UE sends, to the eNB,



corresponding to each of one or more groups is fixed in length, but the total
size of the buffer status report message of the MAC control PDU varies
according to the number N of logical channg]rgroups (service groups) to be
20 reported. For example, the logical channg&l group may be divided into a
group requiring a high-priority service quality, a group requiring a
medium-level service quality, and a ugﬁgup requiring a low-priority service
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held in the buffer, is fixed in length, but the MAC control
PDU 10 is variable in length according to the number (the
20 value of N, N=2 in this example) of logical channel groups
currently used by the UE. The number N of the groups
reported is uniquely determined from the TB size and the
size of the fixed-length buffer status report.
FIG. 7B shows, as an exemplary variation of FIG.
25 7A, aconfiguration when each buffer status report (control
message) included in the control message block 12 is
variable in length. In the exemplary configuration in FIG.
7B(b), the group ID is fixed in length, but the length of
the Field indicating the report value varies from one group
30 to another. The length (size) of the report value field
is collated in advance with the group 1D, and the eNB which
receives the MAC control PDU 10 may know the size of the
corresponding report value field by looking at the group
ID. Thus, it is not necessary to include, in the MAC header
35 11, information on the size of each control message.
The above described is an example such that data
is currently transmitted and received between UE and eNB,



15 included in the control message block 12. Each buffer status report
(control message) 12a, 12b, which includes a value identifying a group and a
value indicating an amount held in the buff r is fixed in length, but the MAC
control PDU 10 is variable in length accord to the number (the 20 value of
N, N=2 in this example) of logical channel groups currently used by the UE.
The number N of the groups reported is uniquely determined from the TB
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the timeDfyehgonization (812) The RA response, as shown in FIG.
4, for example, includes a preamble sequence transmitted
20 by the UE, UL grant information and timing advance
information. The UE, upon receiving the RA response, uses
an uplink RU allocated in the UL grant to transmit a MAC
control PDU for reporting a buffer status report as
scheduling information (S13). The MAC control PDU includes
25 a C-RNTI, which is provided to the UE for identifying the
UE, in addition to the buffer status report. Subsequently,
the eNB uses this C-RNTI to report an allocation RU to the
UE (S14). Please see 3GPP TSG RAN WG2 #57, R2-070781,
12t"-16"" February, 2007, St. Louis, USA for uplink

30 synchronization in the RRC_CONNECTED status.
FIG. 8A (b) is an example of a configuration of
a MAC control PDU 10A transmitted from a UE at the time
of data restart. A MAC control PDU 10A includes a MAC header
11, a C-RNTI 15, and a control message block 12. Each
35 control message included in the control message block 12
may be fixed in length as in FIG. 7A or variable in length
as in FIG. 7B. C-RNTI 15 is always arranged before the



restart. As shown in FIG. 8A (a), the UE first transmits a RACH preamble to
the eNB for making a request for 15 establishing uplink synchronization
(S11). The eNB determines from the prea e sequence that this RACH is
transmitted for the objective of establlshlng link synchronization (S12).
The RA response, as shown in FIG. 4, for example, includes a preamble
sequence transmitted 20 by the UE, UL grant information and timing advance
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in the MAC control The above examples show that a buffer status
report per logical channel group is included in the control

20 message block 12. However, it may be configured such that,
in addition to the buffer status report, an information
element of a known size that is other than a buffer status
report such as UPH is always included in the control message
block 12.

25 FIG. 9 isa flowchart indicating operational flows
of UE and eNB of the second embodiment. As shown in FIG.
9(a), the UE, for example, enters a scheduling information
transmission process with a buffer status report trigger
generated in the controller, for example (S301). First,

30 it is determined whether the current buffer report is due
to the uplink data restart (S302), and if the uplink start
is after establishing the uplink synchronization (YES in
S302), a C-RNTI provided at the present is multiplexed in
the MAC control PDU (S303). Then, following the C-RNTI,

35 the value of the buffer status report per logical channel
group (service group) is multiplexed (S304).

IT the present buffer status report is not due to



PDU 10A. In this case, uplink information to be sent next by the UE using a
resource allocated in the response in S12 is determined in advance to be a
buffer status report (and the C-RNTI, Whicf%i&/an identifier for the UE) . This

15 makes it possible for the eNB to know th&Vvalue of the buffer status report
value per group of services currently received by the UE identified by the
C-RNTI. The above examples show that a buffer status report per logical
channel {Rddpks dadiadeaskand OHirdN ZPRedsakeeRICRCES HHBRRT OIS Tep
may be 880figuradduthehdtyiffedditdatotherepifartstawE répertgaoups are
informatian eignertdf & kepvinsize ihatid ediergdhena louferTtatusheeporthe
such as Ui jo RMPNMAEEMISEAIT BIRUCPEtG IRRSTPEE §IPRK A2 FES385) .
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status report per logical channe roupt(és‘erwc roupﬂs multiplexed (3304).
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whether® {oﬁi'?8|tﬁ68€e£‘8l]_ﬁ'e?9ré68£8 gnordselipyp 1S analyzed
(5405), based on which @Information scheduling is
conducted.
20 FIG. 10 is a block diagram illustrating the eNB

and the UE of the second embodiment; The UE 50 has a MAC

PDU generator 61, a buffer status monitor 65, an uplink

data retransmission determining unit 66, a C-RNTI storage

58, an L1/L2 control channel processor 54, a transmitter

25 56, and a receiver 56. The MAC PDU generator 61 includes

a buffer status report generator 62 and a MAC control PDU
generator 63.

When a buffer status report trigger is generated

at a controller (not shown), the UE 50 determines, at the

30 uplink data restart determining unit 66, whether the

present buffer status report is due to uplink data restart.

IT it is due to the uplink data restart, an RA preamble

is transmitted prior to the buffer status report, and a

request for uplink data restart is reported to the eNB,

35 expecting a resource allocation for reporting the buffer

status report. When a resource for reporting buffer status

is allocated to the UE, the MAC control PDU generator 63,



uplink data from the DDI of the MAC header 11 or RA preamble 10 received
in advance (5403). If it is a buffer report due to the uplink data restart (YES
in 5403), C-RNTI is extracted from the MAC control PDU and analyzed
(5404). In this way, the presence of the UE“0n the network may be identified
and how many logical channel groups are being 15 used by the UE on the

current network (services of how many service groups are being received) _
may be REERhAMMedrer thie BiaRtKiat0d ofleder hidaEhadnditRotpibink
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Onthe 5 ot‘netr and, in response to t

tat Tt , th
status bt} B (SkRtuan ShOLh RERFFFR" 42 and a WAC control Fbu

determining unit 43.
The MAC control PDU received at the receiver 36
20 is sent to the MAC control PDU determining unit 43. The
MAC control PDU determining unit 43 looks at the MAC header
to determine whether the MAC control PDU is a signal for
reporting the buffer status, and whether the buffer status
report includes the UE C-RNTI. Moreover, buffer status
25 reports on how many groups are included may also be
determined from the MAC control PDU TB size. Alternatively,
when the MAC control PDU does not include a header, the
MAC control PDU determining unit 43 may determine that the
MAC control PDU is a buffer status report signal from an
30 uplink resource block allocated according to a random
access from a UE requesting uplink synchronization
establishment, and a receive timing of the MAC control PDU.
When the MAC control PDU is a buffer status report
signal (Sl), this is supplied to the buffer status report
35 processor 42. The buffer status report processor 42 takes
out buffer status reports for each of the logical channel
groups from the control message block of the MAC control



buffer per logical channel group, and provides the results to the MAC control
PDU generator. The MAC control PDU generator 63 associates, with a

group ID, an amount of each 10 group that is_held in a buffer to multiplex in

the MAC control PDU. The LI/L2 control ch ﬁnél processor 54 takes out a

TB size from an LI/L2 control channel received at the receiver 56 to provide

to the MAC PDU generator 61. The eNB 30 has a MAC PDU processor 41,
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multiplexed according to circumstances while reducing the
20 overhead of the MAC header to a minimum.

The present international application claims
priority based on Japanese Patent Application No.
2007-050834, filed on February 28, 2007, the entire
contents of which are hereby incorporated by reference.

25



5 performs scheduling for the UE 50 based on the analyzed buffer status
reports (Sl). Moreover, the LI/L2 control channel generated in the LI/L2

control channel generator 34 is transmitted_from the transmitter 35. In this
way, the UE may generate and transmit a TO’MAC control PDU of variable
length according to N, the number of logical channel groups currently used.
The eNB may look at a MAC header to determine whether the buffer status
report isSkhBnal scheduling status report signal, or scheduling information

at the time of restarting data 15 transmission after establishing uplink
synchronization. Ag described@haye, geaey at ryeanhestineot, didghal ,
possibledgearfigig agyftiabiesirngtle MAC control PDU which varies in the
size_and number of contr Ssa Itj ed rding

circamstances whilg?ﬁét%ﬁﬁﬁe 5(5? o?gh@éﬁ%f ﬁ%ﬁgg h@%ﬁ%?‘?oeé to be
minimurt " PRE PHEE&ES infifational application claims priority based on
Japanese Patent ABPdHAEN AN AHEOBIBIY; filed drerebihyES SaFs to
the entirgepnemtetés af odntr alemesshy enddrpolated Igye refesdrecach2s5catxrol
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multiplexrd aags the sizsrofithereseactye eaatrebAbrvessigpmip not
included in the control signal.
2. The method of generating the control signal as
claimed in claim 1, further comprising the step of:
adding a header to the control message block to
20 generate the control signal, and including, in the header,
information indicating what the control signal is related
to.

3. The method of generating the control signal as
25 claimed in claim 1, further comprising the step of
generating an auxiliary physical control channel
transmitted as an accompaniment to the transport channel,
wherein information identifying a resource allocated for
transmitting the control signal is transmitted to specify

30 what the control signal is related to.

4. The method of generating the control signal as
claimed in claim 1, wherein
the control message includes one or more random
35 access responses generated in response to random access
from one or more mobile stations,
wherein the random access response includes one



2. The method of generating the control signal as claimed in claim 1, further
comprising the step of: adding a header to the control message block to 20
generate the control signal, and including, r%ahe header, information

indicating what the control signal is related 3. The method of generating

the control signal as 25 claimed in claim 1, further comprising the step of
generating an auxiliary physical control channel transmitted as an
accomeﬁlrﬁ‘Qﬁtetoommilﬁfﬁ?gHSﬁﬁéls WREFLIRGKTOrATARA AeRESMEY the
resourceraipeatEdver tahdrhittirgtubicansrobsignal ésaanamittetinéspaaifyon
30 whatdle epowngsighat-istelateddo. 4. The method of generating the

control signal as clgiapd it GAE Jr RS I L2 GaAKR! AIARSRS ISRy ing
one.or MOre I IO 32 A55S i flpﬁaée%%fge{ﬁ eq- 1 (RSPINSEOd %{‘d(?”t‘he
acc8ss from one of more mob ations, wherein the randont 6ces

responsg 178ulls BAR NSFS5H5R0% befé?ﬁW%ts'éﬁhences used for random

access by the respective mobile stations and necessary information
according thereto, &dMiecresthibe méayeblerssguanddhallomstdedtiSaggmad aas

mobile statigmadrianhhal aadetheaneepn access and the size of the
neggssary informatighe or fHeiBEthod Agensrating B [ﬂlé'gﬂ%a%ndom

claimed in claim 4, wherein 1(?1|nformqa.t{gp necr]eésc%{)é to conn @Hre the r

access responsesq]rfs A ditterent data" leng gt accordln Eg Sl objecCtlve ofn t% °
random 22c88d e Wherdinthe oﬁ?élﬂ% Wﬁ@?ﬁndéﬁpa&@&'éedﬁb the

data length of the fdcesdargatforaaddntire conacanirnacesdvask. Blariata
method béggraraify threcontcksigaaiyas i olfoned ti clainde weerklatteel in

pregmblgfeguesces of one

6. The method of generating the control signal as
claimed in claim 4, wherein the preamble sequences of one
or more random access responses are arranged iIn an

20 ascending or descending order.

7. The method of generating the control signal as
claimed in claim 1, wherein the control message is a buffer
status report corresponding to each of one or more logical

25 channel groups currently used by a mobile station.

8. The method of generating the control signal as
claimed in claim 7, wherein
the buffer status report is configured as fixed
30 length information, and wherein
it is possible for the number of buffer status
reports multiplexed to be identified from the fixed length
and size of the control signal.

35 9. The method of generating the control signal as
claimed in claim 7, wherein the buffer status report is
variable length information including a group 1D of the



or more random access responses are arranged in an 20 ascending or
descending order. 7. The method of generating the control signal as claimed
in claim 1, wherein the control message is % uffer status report

c

corresponding to each of one or more logi 5 channel groups currently

used by a mobile station. 8. The method of generating the control signal as

claimed in claim 7, wherein the buffer status report is configured as fixed 30

length ink88A &8dn CRAA N @NPHRAsPBL PR FSHIRETRARSANSF Buffestatatus
reports mejtiprdxed te bz, idemified i motheuixed lengtid aad digegifhheof the

control si@alespéhdihegmsiifae of generaling tor-eofiwvel signeé aso tibived in
in claim {gwdygkgin the buffer status report is variable length information
incltéding a group ID of the - 25 logical channel group and the corresponding
buffer status report field, and the group ID and a length of the corresponding

buffer status report_]f%IdQF_S LRI hGRIEA MY Phetndipl saonal as
generatifdaH Bestrdnsiglaias Claimrdidlaim 7, wherein the control signal

is transmitted from tie roobita- stasiegria b baserstasiom tt ekefiima dafaateobi le
transmits 0 goiartidfitel asiaklishitra wphnkatyRHBORIFAEOD AR tMhaeihEhi t
infqgmatjon.en anepyprk- oL e mpplUR ﬁﬁ@“%]o i5 feedeAaiarG heGanoland
message block to generate the control signal. 15 11. The method of

wherein . . . . : .
generatlnget € control signal as claimed in claim 7, wherein the control signal

is transmitted usind 2 DHRAINAIRRIRHAREEY IS KRfidkhSrat08 kL porihag 1 on
from thelisad@ sextitechbekdirg) thancontrol message block to generate
the control signal.

15
11. The method of generating the control signal
as claimed in claim 7, wherein the control signal is
transmitted using an uplink resource provided for buffer
status reporting from the base station according to an
20 uplink synchronization establishment request without
including header information indicating that the control
signal is the buffer status report.

12. The method of generating the control signal
25 as claimed in claim 1, wherein the control messages
multiplexed include control messages of different data
lengths, and wherein
padding is added after the control message block
when the control message block does not align per octet.
30
13. A radio base station apparatus, comprising:
a random access response generator which
generates, when random access signals are received from
one or more mobile stations in a radio subframe, one or
35 more responses to the respective random access signals;
a control signal generator which multiplexes the
one or more responses to generate a control message block



20 uplink synchronization establishment request without including header
information indicating that the control signal is the buffer status report. 12.
The method of generating the control signal_ 25 as claimed in claim 1,
wherein the control messages multiplexed % lude control messages of
different data lengths, and wherein padding is added after the control
message block when the control message block does not align per octet. 30

13. A radi® 9888 5difo sopdEalsSagnplisiiysenthiackhadelt kespkation.

generatath@hizhngenerates, when random access signals are received from
one or more mobiletsigtianstincAradigraubijamer 28610638 NG IEAPANSRS, in
to tlh_e Ireéﬁéck?%ﬁr&io@ RHCETS SITRITMAGIN A Sigl %P%@tPrW'?Bndom
multiplexes the [ more I n ntrol m
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control SSGTETeA 3R Y2 not include, in the control signal, information

on the number of random 5 access responses multiplexed and/or the size of

the random accesdfespinsasadio Thesadstbtsestappaappastas aslaimed
claimed jin ¢a8 31 3henedt BimcensoLgtrbIessianagdndrdbdicadris a
to the MeSSARe blarkdd aodadicatgyypdicating that GG SI9lit dting
ranqlom FRCeSS [esponse is mcludr(—%'dlm the header, 15. The radio base

d i
station apparatus adaned A enakind iB?fu'}%neCiroc%rr?ﬁ:rcl:s‘?rS]ﬁ: an aoxinary 'S

physicalC¥nttieHamRetgendiadsie Which generates an auxiliary physical

control channel transmitted as an accompaniment to a channel used for
transmitting the rant®m Tleeesaddspdrss wareinA0dppatxtissy ghyskai med

conyol iANPRAFRNEMAOFurther comprising:
an auxiliary physical control channel generator
which generates an auxiliary physical control channel
transmitted as an accompaniment to a channel used for
transmitting the random access response, wherein
20 the auxiliary physical control channel generator
includes, in the auxiliary physical control channel, an
identifier indicating that a resource allocated for
transmitting the control signal 1i1s a resource for
transmitting the random access response.
25
16. The radio base station apparatus as claimed
in claim 13, wherein
the random access response generator generates
random access responses of different message lengths
30 according to an objective of a random access from the one
or more mobile stations, and wherein
the control signal generator multiplexes the
random access responses of the different message lengths.

35 17. A mobile station, comprising:
a determining unit which determines, when a
control signal transmitted from a base station in a



includes, in the auxiliary physical control channel, an identifier indicating that
a resource allocated for transmitting the control signal is a resource for
transmitting the random access response. 25 16. The radio base station
apparatus as claimed in claim 13, wherein fhe random access response
generator generates random access responses of different message lengths

30 according to an objective of a random access from the one or more

mobile sEARSIFNANE GRPEIR khESchREBIYEHal YeRERRS thEtiAedohsignal
random Bgcassapsionnsecottha difiepnrenassage largthe. B8Hheadamobiléhe
station, eomprisings Podelbroining WikwhiEAretprpERSa Vhatna rentedannel
signal trapemiiercirem APaseRIUAMb ihd nentldd RAEPRHA et ighannel ,

o ved, Mgl s gepug v?i%‘ﬁl\ésra{ﬁ‘”.d(%ﬂ%FS‘isﬁ @ﬁ%ﬁ”%%a&?gr%‘r%om
0 a header of the control signal or an auxiliary physical control channel

transmitféeFES SnHRRBHSEimBA td bR tedsit BlARseVBSIRIER @ random
determiRESRABIHASIRERSRLS skl ek Ehubmaxciesdestbnss fiar an

which determsiestwbetheasedndona gereasibdspsagusnceuded thatedayn a
be destineé t¢ioan HWsaEEion Pesrd of aﬂfeam@m‘:@que@r@riaslumm &he
conpyol messaen POpkR{ g copie! signabivhendbes1pcopbsianghis the
random access response; and a processor ich analyzes when ﬂae random

. Hrp%e%%)]r wnichn ana yze& when the r:f\ om %CCESS
access response is includedthat may be destined for the own station, thé
random 5BEBSEAEspbRsd e ohythe bedited fordfig M diatish. 159.gown
A radio bAded drniorthgphsntdencangeige apdeeaniihgruniawhiendestined
determirfes; wien ewviariatziedength control signal transmitted in a transport
chagnel from a mobile station is received, whether the 20 control signal is a

buﬁersuﬂusrepoﬂis_ A radio base station apparatus, comprising:

a determining unit which determines, when a
variable-length control signal transmitted in a transport
channel from a mobile station is received, whether the

20 control signal is a buffer status report;

a buffer status report processor which takes out,
when the control signal is a buffer status report,
held-in-buffer value information corresponding to each of
one or more logical channel groups from a control message

25 block following a header; and

a scheduler which schedules the mobile station

based on the held-in-buffer value for each of the groups.

19. The base station apparatus as claimed in claim
30 18, wherein the determining unit determines whether the
control signal is a buffer status report from the header

of the control signal.

20. The radio base station apparatus as claimed

35 in claim 18, further comprising: an auxiliary physical
channel generator which generates an auxiliary physical
control channel for transmitting uplink resource



a buffer status report processor which takes out, when the control signal is a
buffer status report, held-in-buffer value information corresponding to each of
one or more logical channel groups from ag%]trol message 25 block

following a header; and a scheduler which edules the mobile station

based on the held-in-buffer value for each of the groups. 19. The base
station apparatus as claimed in claim 30 18, wherein the determining unit
determi ARBIHRthd "dSHiRA Glginl TOR Kty REXDK rélsd i ission
header pégt@acantrdlrsignalspONTke rddio baze siptldmEppasaias esrolaiataxcbn
35 in clagstlh Fagheesampeging anfawslianie hysiobl echaniel gepeidiorein
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station, fAePRGRe REEMTAIMJhAR HRIHIREs WietiePHO b cdshakigng 2
is a bufféesalye rdddH ffenPin Upinkorsbalcs hgda for transmitting the
control signal and a receive timing of the control signal. 21. The radio base
station apparatus agxlamied rHY IbCiEiBel & viiaien dppdeteeniniag Wikimed
detgymings whgier e comqlsigna iRtranspuiR T ARiRe tNeO dABrmines
wansmisgion [esiagof the fpobije siationy and whereln Wihen e gpntipte o
signal is'fransmitted 't the time 18t restarlsoFdapa {rr]ansmlssmn, ke DuUffer

status réffthe pldeB e ok sRFRFfing hiditatBRRIiEn sdétikid-thénd
mobile stigdiedn a network from the control signal. 20 22. The radio base

station apparatus asrcairohd dockimll8i gieleistheaeterititew anithe time

detgymings pWhetheteF data transmission, the buffer status report
processor takes out identifying information which
identifies the mobile station on a network from the control
signal.

20 22. The radio base station apparatus as claimed
in claim 18, wherein
the determining unit determines whether the
control signal is transmitted at the data transmit restart
time of the mobile station from an uplink resource used
25 in transmitting the control signal and a receive timing
of the control signal, and wherein
when the control signal is transmitted at the data
transmit restart time, the buffer status report processor
takes out identifying information identifying the mobile
30 station on a network from the control signal.

23. A mobile station, comprising:
a buffer status report generator which generates
a buffer status report indicating a held-in-buffer value
35 for each of one or more logical channel groups presently
used according to a buffer status report trigger; and
a control signal generator which multiplexes one



control signal is transmitted at the data transmit restart time of the mobile
station from an uplink resource used 25 in transmitting the control signal and

a receive timing of the control signal, and wherein when the control signal is
transmitted at the data transmit restart time the buffer status report

processor takes out identifying information identifying the mobile 30 station

on a network from the control signal. 23. A mobile station, comprising: a

buffer statusPEFIRLd ST bR WHchaRHkatEs A FHA RARYpbRI message
indicatingla bkldkin-pefieradiaea3sdoteadh i ona brinoke|chfcal shahhed In
groups praseatiypised anewnt g, taladndter stadussaped IrigggrianNdederator
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repqrts enerate a coptr e ne con ignal to

be '%anstrgut e %IJI‘G% E)ae ?raﬁfp('?rlf %ﬁggggf,(%v&g%ﬁt e go{r%%%sigr?g%@n%fator
does not include, in the control signal, information on 5 the number of
multiplexed buffer t4tusTieponeb2d eTrEatdsie aatieh ab"@dinted frlekim23.,
23, furtferradraprisiogp amsiplgk data restart determining unit which 10
o_Iet_ermines Whe_theathajlptlfie%tmg%é@ws mﬂaMmh@a@mmnmitch
timigg, wasreimif 13 Rileriate 1MIgaFPEFH I b e PRYe R BARSTY the
timing. the ,Gaptralqang) aenerajor ipserts an entlier I§f (s, mollle s@lpn
ona netl\f\%_rk before the corrllt_rg] message 91’5 Pty generate t e_co_n{‘ro?
signal. trigger occurs in the uplink data transmit timing, the

control signal generator inserts an identifier for the
mobile station on a network before the control message
15 block to generate the control signal.





