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TITLE OF THE INVENTION DEVICE AND METHOD FOR
TRANSMITTING UPLINK CONTROL CHANNEL 5 BACKGROUND OF
THE INVENTION 1. Field of the Invention The present invention generally
relates to the technical field of mobite éommunications, and particularly
relates to an apparatus for and method of transmitting an 10 uplink control
channel accompanying an uplink data channel. 2. Description of the
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In the HSUPA scheme, a Code Division Multiple Access

(CDMA) scheme is being used, where the respective users
simultaneously transmit signals over the same frequency.
While an own-station transmit signal i1s directly linked
to other-station interference, the signal power greatly
affects the signal quality. Thus, i1t i1s preferable for the
transmit power to be controlled properly. Thus, i1t is
allowed for the user apparatus to transmit an uplink data
channel with an MCS number and/or a transmit power that
are different from those designated by a base station. The
MCS number is information which specifies a data modulation
scheme and a channel encoding rate. In general, the large
MCS number corresponds to a high-speed transmission rate,
while the small MCS number corresponds to a low-speed
transmission rate. For example, let us assume that a
downlink L1/L2 control channel has designated, at a certain
time, that a user apparatus would transmit an uplink data
channel with the MCS number of 5. One of the options for
the user apparatus is to transmit the uplink data channel
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the user apparatus is to transmit the uplink data channel -- 2 - with the
as-is MCS number of 5. However, when the data amount of the uplink
data channel of the user apparatus is very small, the data may be
transmitted with the MCS number of- 3%atthe user's own discretion. While
using a smaller MCS 5 number leads to a lower transmission rate, the
signal redundancy increases, making it possible to increase the
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SUMMARY OF THE INVENTION
[Problem(s) to be solved by the Invention]

However, with the related-art schemes, a large
number of control information sets accompanying the uplink
data channel have to be transmitted. Specific examples of
the uplink control information set include a modulation
scheme and a channel encoding scheme (MCS number) that are
actually used for the uplink data channel, iInformation
(version information) indicating how a retransmit packet
has been derived from the transmitted packet, new-or-old
indicating information which indicates whether a packet
IS a retransmit packet, etc. There is a problem that the
overhead in the uplink data transmissionbecomes relatively
large due to these numerous control information sets.

On the contrary, in a future mobile communications
system allowing the use of a wider bandwidth,
orthogonalization among users is being proposed from a
point of view of suppressing interference, etc. The
orthogonalization includes Frequency Division Multiple
Access (FDMA), Time Division Multiple Access (TDMA), Code
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35 point of view of suppressing interference, etc. The orthogonalization
includes Frequency Division Multiple Access (FDMA), Time Division
Multiple Access (TDMA), Code -- 3 - Division Multiple Access (CDMA) or
the combination thereof. The respectiv& users use different frequencies,
so that the orthogonality among the users is maintained in quite a strict
manner. As a result, a small discrepancy in the 5 signal power would not
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[Means for solving the Problem]

In the present invention, a user apparatus is used
in a communications system In which a synchronous or
non-synchronous ARQ 1#s performed. The user apparatus
includes a unit which receives a downlink control channel;
a unit which prepares an uplink data channel; a unit which
prepares an uplink control channel accompanying the uplink
data channel; and a unit which prepares a retransmit packet
according to acknowledgement information included in the
downlink control channel. When the retransmit packet is
transmitted as the uplink data channel, the uplink control
channel includes retransmit format information indicating
how the retransmit packet has been derived from a
transmitted packet, and transmit format information
including at least a data modulation scheme used for the
uplink data channel . The downlink control channel includes
the acknowledgment information which has been
channel-encoded with resource allocation information for
the uplink data channel.

[Advantage of the Invention]



10

15

20

25

30

35

including at least a data modulation scheme used for the uplink data
channel. The downlink control channel includes the acknowledgment
information which has been 35 channel-encoded with resource allocation
information for the uplink data channef} [Advantage of the Invention] L
The present invention makes it possible to reduce a larger amount of
control information accompanying the uplink data channel relative to
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information; FIG. 3 is a view for explaining the effect of erroneous

mepgRitior SERETVIRIGRENHRIPRRNINGS!G. 4is a dialgrfim_

mustratin W redyndant yers Tormatl -a new-old i r

uniquely %Eeaésgcg%e(%{] F(;{Cigé?s%am d?a%@r%%ﬁﬁﬁﬂﬁgﬂ%%\yv dbdﬁ%&r data

AsknbhvidtRiiidrtetiofhailonds fakdd e $Hath Yeso LRGSRt to an
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g%\%?é%ﬁ Eﬁjgﬁtiéﬁ%ﬁ}@;gﬁgﬁgﬁgc@%r w?& (r)Jt zir?(%e]mbodiment of

the presefflifiverdiod SFRS. Y18Y diEQFarefRifdi g bddestglffect of
acaordiegus anexoigyd heanoiothie gpcésew Iredgitien;tanth Fo® mad isom ;
maQa””WF@?ﬂWJ4§0@bﬁQ@§Y9%"WQYE@ﬁﬁéfFﬂﬁdH@Wjméﬂhndant
QQFgfgﬂnqﬂfB?Wg%ion and a new-old indicator are uniquely
associated;

FIG. 5 1sadiagram illustrating how acknowledgment
information 1is transmitted with resource allocation
information;

FIG. 6 is a diagram illustrating a retransmit
control scheme when multiple resources are allocated all
at once;

FIG. 7 1s an exemplary improvement of the scheme
illustrated in FIG. 6;

FIG. 8 1s a diagram 1llustrating a mobile station
according to an embodiment of the present invention;

FIG. 9 is a diagram illustrating a base station
according to an embodiment of the present invention; and

FIG. 10 1s a diagram illustrating a combination of
information sets included in an uplink control channel,
which must accompany an uplink data channel.

DESCRIPTION OF THE PREFERRED EMBODIMENTS
[Description of Notations]

81 Retransmit controller 82 Channel encoder; 83
Control signal generator; 84 Transmit buffer; 85 Channel
encoder; 86 Data signal generator; 87 MUX multiplexer; 91
Demodulator; 92 Packet combiner; 93 Decoder; 94 Error
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30 which must accompany an uplink data channel. DESCRIPTION OF
THE PREFERRED EMBODIMENTS [Description of Notations] 81
Retransmit controller 82 Channel encoder; 83 35 Control signal
generator; 84 Transmit buffer; 85 Charthet encoder; 86 Data signal
generator; 87 MUX multiplexer; 91 Demodulator; 92 Packet combiner; 93
Decoder; 94 Error _5 __ determining unit; 95 Retransmit controller; 96
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present invention, a communicafions system a synchronous or
non-synchronous Automatic Repeat reQuest (ARQ). A user apparatus
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appar atorsnadce ndisadrdps fdriak oot inglaaiea meddu Etid p sehEre s
ahamgmqqqkpw@{%\f%mﬁémimiamcls&% W‘?M(in@iﬁﬁminf%ﬁ'@qfﬁél
ic i e _ | e
B R . AR Bk

AStteRT 8RB TREce SCRGTEANBotRatiGT ooy Rs ) facilétformation
sorabinited The udtiek domindlohlanaentaylalshvbasedto not include

tranimittfwmﬁ\{ _i'ég(o(?ﬁ%ﬁ@t a§ ?aivaﬁlgﬂiﬂ?ﬁéé dfi RRAVlap ARt a
USRS B (RO Ra MY SRR TR LS Epanenie
Sammadortfol emARHE! Attt Gakidld iRuif Ak RalUA Wi data
molchalestwhethechepecket transmitteddh tige upaibé dbitar chdmnetisathemi t
packet, new-old indicating information which indicate
whether the packet transmitted in the uplink data channel
Is a retransmit packet, redundancy information indicating
a puncture pattern, and process-number information for
performing packet combining. The uplink control channel
may also be set to not include transmit format information
at least including the data modulation scheme used in the
uplink data channel. Moreover, the process-number
information does not have to be sent iIn Sync ARQ.

Alternatively, the uplink control channel includes
new-old indicating information which indicates whether a
packet transmitted in the uplink data channel 1is the
retransmit packet, which may be set to include neither
retransmit Tformat iInformation indicating how the
retransmit packet has been derived from the transmitted
packet nor the transmit format information which includes
at least the data modulation scheme used for the uplink
data channel.

The downlink control channel may be set to include
the acknowledgment information which has been channel
encoded with resource allocation information for the uplink
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retransmit packet, which may be set to include neither 30 retransmit
format information indicating how the retransmit packet has been derived
from the transmitted packet nor the transmit format information which
includes at least the data modulation $theme used for the uplink data
channel. 35 The downlink control channel may be set to include the
acknowledgment information which has been channel encoded
wilkeeseHeasaiqcationinformationforthe uplink 6 data channel.
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Chatatel irdodeypackypbndeddreentp l ink data channel. Similarly

to downlink, the uplink control channel, including
predetermined information, is called an uplink L1/L2
control channel. The information being included in the
uplink L1/L2 control channel includes information which
has to accompany the uplink data channel, and information
which does have to. The former includes transmit format
information for the uplink data channel, and retransmit
control information related to retransmission of theuplink
data channel. The [latter 1includes acknowledgment
information (Acknowledgment ACK or Non-Acknowledgment
NACK) for the downlink data channel. In the following
description, how information which must accompany the
uplink data channel is reported to the base station is
primarily explained.

(Transmit format information)

Transmit format information includes information
specifying a data modulation scheme (QAM, 16QAM, 64QAM,
etc.) and a channel encoding scheme (174, 1/2, 6/7, etc.)
that are used for the uplink data channel . The channel coding
scheme may be directly specified, or derived uniquely from
the data modulation scheme and a data size (a transport
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information (Acknowledgment ACK or Non-Acknowledgment NACK) for
the downlink data channel. In the following description, how information
which must accompany the uplink data channel is reported to the base
station is 30 primarily explained. (Tranémit format information) Transmit
format information includes information specifying a data modulation
scheme (QAM, 16QAM, 64QAM, etc.) and a channel encoding scheme
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decreased.

Conversely, when the transmit format used for the
uplink data channel is not always the same as what has been
instructed from the base station, It isnecessary to include
the transmit format information. It is also possible to
perform estimation at the base station by restricting the
changes.

Even when the transmit format which 1s the same as
what has been iInstructed is always used at the time of
transmitting from the user apparatus, it is not meaningless
to have the transmit format information included in the
uplink control channel. For example, the MCS number of 5
reported by the base station BS to the mobile station MS
could be recognized as the MCS number of 3 erroneously by
the mobile station MS due to fading, etc. In this case,
1T the MCS number had not been included in the uplink control
channel, the base station BS cannot properly demodulate
the uplink control channel transmitted with the MCS number
3 (this i1s because the demodulation is sought with the MCS
number of 5). IT the transmit format information had been
included in the uplink control channel, such aproblemcould
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changes. Even when the transmit format which is the same as 25 what
has been instructed is always used at the time of transmitting fromthe
user apparatus, it is not meaningless to have the transmit format
information included in the uplink contfbl thannel. For example, the MCS
number of 5 reported by the base station BS to the mobile station MS 30
could be recognized as the MCS number of 3 erroneously by the mobile
patige M dwg ¢ fading, etc. In this case, if the MCS number had not

been incl int ' ch station BS cannot
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the uplink data channe S a process number, a redundant_5
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a sub-frame, i1s typically1.0ms, but may alsobe adifferent
value. In Non-Synchronous ARQ, such a rule does not exist
with respect to the retransmit timing, so that the
retransmit packet is transmitted at an appropriate timing
due to a channel state, etc. Therefore, the process number
included in the uplink control channel is mandatory in the
Non-synchronous ARQ, but not in the Synchronous ARQ. For
the Synchronous ARQ, a control information amount may be
saved by an amount corresponding to the fact that the process
number does not need to be included in the uplink control
channel. For the Non-synchronous ARQ, such saving is not
possible, but, iInstead, it is made possible for the
retransmit packet to be transmitted at an appropriate
timing according to the channel state, etc. For example,
it may also be set such that, when the base station BS is
at the best channel state, an initial packet is transmitted,
while when it Is at other channel states, the retransmit
packet is transmitted.

(Redundant version information)

The redundant version information represents
packet format information indicating how the retransmit
packet is derived from a transmitted packet. The packet
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20 due to a channel state, etc. Therefore, the process number included in
the uplink control channel is mandatory in the Non-synchronous ARQ, but
not in the Synchronous ARQ. For the Synchronous ARQ, a control
information amount may be saved by 8namount corresponding to the
fact that the process 25 number does not need to be included in the uplink
control channel. For the Non-synchronous ARQ, such saving is not
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fFolpraireduiarely 4n capEamAVAhERSe ARQ, it is mandatory to
include the redundant version information in the uplink
control channel. With the Ilatter, which 1is called
Non-Adaptive ARQ, it is not mandatory to include redundant
version information in the uplink control channel, making
It possible to reduce the control information amount by
an amount corresponding to the omission.

(New-old i1ndicator)

The new-old indicator is information indicating
whether the packet transmitted in the uplink data channel
Is a retransmit packet (whether it is a new packet or a
retransmit packet), and isalsocalled anewdata indicator.
IT Acknowledgment information (ACK/NACK) for the uplink
data channel is always reported from the base station BS
to themobile stationMSwithout fail, the new-old indicator
Isnotnecessary. This isbecause it ispossible todetermine
whether the packet which has been received at the base
station is the retransmit packet based on the accompanying
process number, or based on what predetermined timing it
has been received.

FIG. 2 is a view for explaining the effect of
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former, which is called Adaptive ARQ, it is mandatory to include the
redundant version information in the uplink control channel. With the
latter, which is called 20 Non-Adaptive ARQ, it is not mandatory to include
redundant version information in thre dglink control channel, making it
possible to reduce the control information amount by an amount
corresponding to the omission. (New-old indicator) 25 The new-old
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EPSpiRAEKSE N mation. As a result, signal quality could
degrade significantly. Even in such a case as described
above, the problem as described above may be avoided if
the uplink data channel had been transmitted together with
the new-old 1indicator for the mobile station MS to
distinguish the new packet from the retransmit packet.

As illustrated in FIG. 3, when an acknowledgment
signal (ACK) transmitted by a base station BS is erroneously
recognized as a non-acknowledgment (NACK), i1t suffices for
the base station BS to receive unnecessary information.

In this way, it is preferable to include a new-old
indicator to an uplink control channel from a point of view
of suppressing degradation of signal quality due to
erroneous recognition of the acknowledgment signal.
Conversely, 1T the channel state i1s good, so that it could
not be subject to such erroneous recognition as described
above, it 1s not necessary to include the new-old indicator
intheuplinkcontrol information. Furthermore, the new-old
indicator may be omitted in the following manner.

For example, if there are four kinds of redundant
version information sets (packet combining methods), which
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base station BS may seek to process the received packet 15 as a

retransmit packet. However, since the packet is a different new packet, it

is not possible to build appropriate information. As a result, signal quality

could degrade significantly. Even irr shéh a case as described above, the

problem as described above may be avoided if 20 the uplink data channel

had been transmitted together with the new-old indicator for the mobile
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correspornging FeAHN dRNVEESIoN InfgR@aliggé’8tation BS transmits,
to the mobile station MS, acknowledgment information
(ACK/NACK) for the uplink data channel. The mobile station
MS desires to prepare a new packet or a retransmit packet
according to the acknowledgement information to transmit
the packet. However, the desire cannot be met unless the
resources (frequency-resource block, transmit power,
etc.) are actually allocated. The new packet or the
retransmit packet is prepared and transmitted only when
resource allocation information (including transmit
format information) for the uplink data channel is reported
to the mobile station MS. Unlike the base station BS, it
i1s not so meaningful for the mobile station MS to transmit
only the acknowledgment information early. This is because
the base station BS plans what resources are tobe allocated,
so that the earlier the reception of acknowledgment
information for the downlink channel, the earlier the
acknowledgment information can be reflected in the downlink
scheduling. This 1s because a mere early reception of the
acknowledgment information by the mobile station does not
make it possible for the uplink data channel to be prepared.
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defined, representing the respective relationships as 2-bit identifying
information. What are in the redundant version information and new-old
indicator may be indicated in 2 bits. The redundant version information
and new-old 15 indicator do not have}@ be prepared separately.
(Increasing the quality of ACK/NACK) As shown in FIG. 1, the base
station BS transmits, to the mobile station MS, acknowledgment
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81951l dtaBE¥§u NBisvay t RdeBYdbine rRRenih Foieaefiha amount
?%la]lﬂ'\’rl%%gmgn&xpress the information is very small. Thus,
the related-art acknowledgment information is outside the
scope of error detection or error correction. On the
contrary, in the example shown In FIG. 5, information
including both the acknowledgement information and
resource allocation information is channel encoded, and
the acknowledgment information is also transmitted iIn the
same manner as the downlink L1/L2 control channel, which
iIs transmitted at high quality. The acknowledgment
information is thus expected to be transmitted, at high
quality, to the mobile station MS, so that the new-old
indicator may be omitted.

As shown in FIG. 6, what resources are allocated
over a series of multiple sub-frames may be reported in
all-at-once resource allocation information (illustrated
as L1L2). The method shown in FIG. 5 may be applied for
such a case as described above. In other words,
acknowledgment information for multiple sub-frames are
reportedwith resource allocation information from the base
station BS to the mobile station MS. For convenience, as
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information would not cause a delay in the transmit timing of the uplink
data channel because the mobile station can 10 transmit the uplink data
channel and uplink control channel only after the resource allocation
information is received. Furthermore, ¥de information amount of the
acknowledgment information itself is small, so that a small increase in
the information amount of the downlink L1/L2 control 15 channel should
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BP0 Kcameyendipd In KRGk ta "Bl nerfedsomting ctNAAK). thehbase
desifdler exmplietAb- A NSNRIRWE confirmed) . As illustrated,
an additional allocation information set scheduled with
NG(NACK) as a trigger is prepared in addition to a normal
allocation information set, which information sets are
reported to the mobile station MS. Thus, the mobile station
MS receives both normal and additional allocation
information, according to which additional allocation
information the uplink data channel i1s prepared. In other
words, additional allocation information has precedence
over normal allocation information. In this way, the
retransmit packet can be transmitted early.

(Mobile station)

FIG. 8 shows, according to an embodiment of the
present invention, a part of a mobile station (which may
generally be either the mobile station or a fixed station).
FIG. 8 shows a retransmit controller 81, a channel encoder
82, a control signal generator 83, a transmit buffer 84,
a channel encoder 85, a data signal generator 86, and a
multiplexer (MUX) 87.

The retransmit controller 81 determines whether a
retransmit is needed, specifies what is to be retransmitted,



10

15

20

25

30

35

5 allocation information includes allocation information for four
sub-frames. In this case, a transmit timing of the retransmit packet could
be delayed significantly. In the illustrated example, an "initial" packet and
a "retransmit" packet are 6 sub-frame$4part. Four sub-frames 10 being
allocated all at once would cause the packets as described above to be
apart for a minimum of four sub-frames and for a maximum of 10
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downlink control channel.

The data signal generator 86 data-modulates the
encoded uplink data, and creates a base band uplink data
channel forwirelessly transmittingusingasingle-carrier
scheme. The data modulating scheme i1s performed according
to the transmit format information within the downlink
control channel.

The multiplexer (MUX) 87 appropriately maps the
control channel and the data channel i1n time and frequency
directions, and outputs a transmit symbol. The transmit
symbol is appropriately converted to a radio signal and
transmitted to the base station inasingle-carrier scheme.

(Base station)

FIG. 9 shows a part of a base station according to
an embodiment of the present invention. FIG. 9 shows a
demodulator 91, a packet combiner 92, a decoder 93, an error
determining unit 94, a retransmit controller 95, a
scheduler 96, a channel encoder 97, and a control signal
generator 98.

The demodulator 91 demodulates an uplink data
channel received from the mobile station.
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control channel (downlink control information) received from the base
station. The channel encoder 82 encodes an uplink control 5 channel
using a predetermined channel encoding scheme. The control signal
generator 83 data-modulates the encokfed-uplink control information, and
creates a base band control signal for wirelessly transmitting using a
single-carrier scheme. 10 The transmit buffer 84 receives user data and
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The retransmit controller 95 determines whether
retransmission is needed, and specifieswhat toretransmit.
IT the retransmission is not needed, acknowledgment
information indicating an acknowledgment signal (ACK) is
output. Otherwise, acknowledgment information indicating
a non-acknowledgment signal (NACK) is output.

The scheduler 96 performs scheduling related to the
uplink based on the uplink channel state, etc. In other
words, i1t i1s determined which mobile station should
transmit the uplink data channel at what frequency, when,
in what transmit format, and at what transmit power level.
What 1is scheduled 1is output as resource allocation
information.

The channel encoding unit 97 channel-encodes both
resource allocation iInformation and acknowledgment
information.

The control signal generator 98 creates a base band
downlink control channel which includes the resource
allocation information and acknowledgment information.
Subsequently, the downlink control channel (L1/L2 control
channel) is transmitted to the mobile station.

(Exemplary configuration of uplink control
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channel received from the mobile station. - 15 - The packet combiner 92
combines previously-received packet and information received as a
retransmit packet. What packet combining method is to be used maybe
designated each time according to apf#k control 5 information, or
determined, not according to such information from the mobile station, but
based on information previously determined at the base station. The
eecafies P§ decodes the uplink data channel packet. 10 The error
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ARQ 1s used, and is needed wh en a non- synchronous ARQ 1s
used. Next, as shown in the “redundant version” column,
the redundant version is needed when an adaptive ARQ is
used, and is not needed when a non-synchronous ARQ is used.
Moreover, as shown in the “transmit format” column, the
transmit format is needed when it isnotuniquely determined
and i1s not needed otherwise. Then, as shown In the “new-old
indicator” column, the new-old indicator also may or may
not be included in the uplink control channel. If not
included, the channel state may be good. The resource
allocation information and the acknowledgment information
may be channel-encoded so as to be transmitted in the
downlink control channel, or uniquely derived from the
redundant version information. As 1llustrated, A;..A4..D;..D4
on the right side are labels attached for convenience of

explanation.

As 1llustrated, C; 1s a case such that all of four
information sets, namely, transmit format information, and

transmit control iIinformation

sets

(process number,

redundant version number, and new-old indicator), are

included 1n the uplink control channel.

For C,, the number

of uplink control channels is largest, while the degree

of freedom to link adaptation,

etc.

is largest. On the
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allocation information and acknowledgment information. 35 Subsequently,
the downlink control channel (L1/L2 control channel) is transmitted to the
mobile station. (Exemplary configuration of uplink control 16 - channel)
FIG. 10 shows an exemplary configurdtiorrof the uplink control channel in
a list format. As described above, in the uplink control channel
accompanying the uplink data 5 channel, the transmit format information
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PaspBeRRi@N.embodiments are merely exemplary, so that a
skilled person will understand variations, modifications,
alternatives, and replacements. While specific numerical
value examples are used to facilitate understanding of the
present 1invention, such numerical values are merely
examples, so that any appropriate value may be used unless
specified otherwise. Breakdown of the respective
embodiments are not essential to the present invention,
so that two or more embodiments may be used as needed. For
convenience of explanation, while the apparatus according
to the embodiments of the present invention is explained
using Tfunctional block diragrams, such apparatus as
described above may be implemented in hardware, software,
or a combination thereof. The present invention iIs not
limited to the above embodiments, so that variations,
modifications, alternatives, and replacements are
included in the present invention without departing from
the spirit of the present invention.

The present international application claims
priority based on Japanese Patent Application No.
2006-272349 filed on October 3, 2006, the entire contents



As illustrated, C1 is a case such that all of four information sets, namely,
transmit format information, and transmit control information sets
(process number, redundant version number, and new-old indicator), are
35 included in the uplink control chanrdéd. For C1, the number of uplink
control channels is largest, while the degree of freedom to link adaptation,
etc. is largest. On the - 17 - contrary, for B4, none of the four information
sqtSIPREhtoiRiNGLIESEYN ifensticorsel Bhanrekdisscive control
information amount which must accompany the uplink data channel may
be set to a minimum. Only designated 5 retransmit timing, packet
combining method, and transmit format may be used, so that a degree of
freedom with respect to link adaptation is at a minimum. For B1_4 and
D1 4, the redundant version number is not variable, so that, for B4 and
D4, it is not possible to utilize the redundant version 10 information to
derive the old-new indicator. Thus, in such cases, it is desirable for the
resource allocation information and acknowledgment information to be
channel-encoded so as to be transmitted in the downlink control channel.
15 As described above, while the present invention is described with
reference to specific embodiments, the respective embodiments are
merely exemplary, so that a skilled person will understand variations,
modifications, alternatives, and replacements. While specific numerical
20 value examples are used to facilitate understanding of the present
invention, such numerical values are merely examples, so that any
appropriate value may be used unless specified otherwise. Breakdown of
the respective embodiments are not essential to the present invention, 25
so that two or more embodiments may be used as needed. For
convenience of explanation, while the apparatus according to the
embodiments of the present invention is explained
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using functional block diagrams, such apparatus as described above may
be implemented in hardware, software, 30 or a combination thereof. The
present invention is not limited to the above embodiments, so that
variations, modifications, alternatives1&hd replacements are included in
the present invention without departing from the spirit of the present
invention. 35 The present international application claims priority based
ep Agp@nese Patent Application No. 2006-272349 filed on October 3,
2006, The entire contents -- 18 - of which are hereby incorporated by
reference. 19 -- CLAIMS 1. A user apparatus which is used in a

communicatibrisSSysBRRTH kiR WEIAENTSEES Sl oA SPREHBAGRE Tons
ARSX M5 perfoinmel, eorapnsing osnanis whilc Miate 58 chdoynding cdiR@oll s
wmgdjpitmg}pgep@@e_s an uplink data qhannel; a gnit which
prepares an olipk KR ShannRl accampa g e UBIRK SR R panner ;
channel; an a unit which'prepares a retransmit packet according to

acknowleBgatRdk: HfhRHBE SRR iARh&'BONAIMIERERENFANRLY,
wherein véhenrth& rethercimippagi@t sstraaosmigdd ak theonpidddathanne
a@m@_&@ PRENE AR FhARNel reudesadRdetrangmit format

Informatio smi V [
ranemiten LA S b eI F8REKRLIRE LR RE L RE LB Eng

2 F 0 in i
SArka0uA 64 gemand uEBEFMAL LRIl BShURANED ﬁ?@v\ﬁ\‘é‘f\@lﬂ'”k
gotHa-ddwelivdeontrpl eitenresi includes the acknowledgment information

which ha%vh%@ﬂ ehrnnet-epapdad tipuierew Cplippaiinintarentiag fehe
bhﬁllf%r(]kadaaf% %IE%{W%I the uplink control channel includes
retransmit format information indicating how the
retransmit packet has been derived from a transmitted
packet, and transmit format information including at least
a data modulation scheme used for the uplink data channel,
and wherein

the downlink control channel includes the
acknowledgment information which has been channel-encoded
with resource allocation information for the uplink data
channel.

2. Auser apparatus which is used 1nacommunications
system in which a synchronous or non-synchronous ARQ is
performed, comprising:

a unit which receives a downlink control channel;

a unit which prepares an uplink data channel;

a unit which prepares an uplink control channel
accompanying the uplink data channel; and

a unit which prepares a retransmit packet according
to acknowledgement information included in the downlink
control channel, wherein
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25 2. Auser apparatus which is used in a communications system in
which a synchronous or non-synchronous ARQ is 30 performed,
comprising: a unit which receives a downlink control channel; a unit which
prepares an uplink data channel; a un#Qhich prepares an uplink control
channel accompanying the uplink data channel; and 35 a unit which
prepares a retransmit packet according to acknowledgement information
included igriae dewalive €paHShGRENRE NEET§S ‘@Qan\éllﬂ*i"iﬂ&j as the
AT N %Pgﬁ%ﬁm'”ﬁ%a%ﬁf HR B R gl 25 B e
ntrol channel iRciudes retransmit format miormation indicat

SRR kethio tBAted iothArraistRifted padksating ne %\i‘ﬂ the
inetioating mifermatideetrhich ideicatesdvifatber ahd pacist trihenhitpextiket,
RISLRENK 631@ FRARAS G |ﬁ¢f§?ﬁf§§ p@ﬁlslﬂﬁutttﬁ Q@%ﬁ eeitedydether
S [ | | S 10
e Ry

h&dd ﬁﬁr@@drﬁnRﬁ‘fr‘é‘aQ nsPiE sflaes |ﬂ%|&ﬁ“a's%€h psBrt format
nof-eynetenousvhiRQhs pecibuded, cotnplisast a aindatichmedeitetaon

dewshink epiiw! goannahe awﬁwﬂmc@a@mﬁﬁ@plmk data channel; a
unit which prepares an uplink control channel 20 accompanying the

uplink data channel; and a unit which prepares a retransmit packet
according to acknowledgement information included in the downlink
control channel, wherein when the retransmit packet is transmitted as the
25 uplink data channel, the uplink control channel includes retransmit

format infgr_mﬁtlijosréip%iﬁ%tén'gat}%\g Wﬁi ch 1sused inacommunications
system in which a synchronous or non-synchronous ARQ is
performed, comprising:

a unit which receives a downlink control channel;

a unit which prepares an uplink data channel;

a unit which prepares an uplink control channel
accompanying the uplink data channel; and

a unitwhich prepares a retransmit packet according
to acknowledgement information included in the downlink
control channel, wherein

when the retransmit packet is transmitted as the
uplink data channel, the uplink control channel includes
retransmit format information indicating how the
retransmit packet has been derived from a transmitted
packet, and wherein

the downlink control channel includes the
acknowledgment information which has been channel-encoded
with resource allocation information for the uplink data
channel.

4. A user apparatus which 1is wused 1in a
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retransmit packet has been derived from a transmitted packet, and
wherein the downlink control channel includes the 30 acknowledgment
information which has been channel-encoded with resource allocation
information for the uplink data charme}135 4. A user apparatus which is
used in a - 21 - communications system in which a synchronous or
non-synchronous ARQ is performed, comprising: a unit which receives a
e@wqunﬁmmbﬁaanr@s%lemit whieh nmi%ﬁls ag up@m&ﬁaogﬁl: k%r
[ re s p 0 e ing the uplin
agﬁl_c%%%ﬁgn%%ur%%\ghig%(;%eéxzfég %%r@ﬂaﬁz)ﬁnﬁﬁggoi%%bcording to

acknowlefgEmbht idGRadsrREasdan IR adiRnic Xaktslcrhiienel 5
wherein 18 windrttheghrerhngmi pacikst istranprhitteld atatbe oplarkasky

.challnn.el, Be Rk Wti[EfH CB%@E&F@%‘E}% Uﬁ'lﬁ'?ikf(lfmﬁliﬂﬁi?:j”&?{@rﬁ‘nel
| a | or_the uplink data
gﬁ?ﬁ%ﬁ%}g ?r%ca i?ltc %dng] feﬂﬁﬁs%ﬁ%r%@ {!rilﬁogr?rfat%ﬁsind?cating how 15
the retran@rHif! BAcKBH AL DEBRIERTR ek atafdhiReskskiat CiA 1ng
etk tivevd edgi@niecuntioh €bameet imotu descthe dack now|&tigmdotvn | 1nk
E@fm@pndy{gqh@qs;.b@ﬁ@pgqm\nel-encoded with resource aIIocation .
informatiqp fgh 1, PIPK AR AAGMANEL FP §LSEL ABRETHY MR
used in a communications” system in' which a synchronous or

HEd-EpKcRiRRBuS P& pekfepnitrl Rk FRMEY 8 LihRReR ledaiGdyides
townksnkidonfrorofzinneh fo umia vihioh pregdred enquptitk deashaanalata

RO AN Bieh HEpRares @aatplipl eoptial ¢lningk data channel, but
not including retransmit format information indicating how
the retransmit packet has been derived from a transmitted
packet, and wherein

the downlink control channel includes the
acknowledgment information which has been channel-encoded
with resource allocation information for the uplink data
channel.

5. Auser apparatus which is used 1n a communications
system in which a synchronous or non-synchronous ARQ is
performed, comprising:

a unit which receives a downlink control channel;

a unit which prepares an uplink data channel;

a unit which prepares an uplink control channel
accompanying the uplink data channel; and

a unitwhich prepares a retransmit packet according
to acknowledgement information included in the downlink
control channel, wherein,

when the retransmit packet is transmitted as the
uplink data channel, the uplink control channel includes
new-old information indicating whether a packet
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accompanying the uplink data channel; and a unit which prepares a
retransmit packet according to acknowledgement information included in
the downlink control channel, wherein, 35 when the retransmit packet is
transmitted as the uplink data channe?2&he uplink control channel

includes new-old information indicating whether a packet - 22 -

transmitted in the uplink data channel is the retransmit packet, but

PElIsies i:@ﬂ@@lf ?ﬁeﬂﬁée f ] ik feraed EF{Hgﬁ’éilmii%diﬁﬁgngé‘@Y;’éﬁgmit
etrgnsmi e rom: S c s [

e ool .Qn‘%%?é%éﬁi.ncﬁ%‘aitﬁ?f‘ea'éﬁagda’é SRR rormat
sadefarahiapiiddaathantev e Retdcasatinacheh isdehtyed
#com@mubicaisng tdatepa o kdichrcsncmenaus onoatynofionvation

ARiCIS pﬁUl’U’ﬂ@% ‘é‘i_mpééié‘ﬁ: a @@tﬁlm@ﬁﬁﬂﬁiﬁ?é@ §@N@Hﬂi‘ M@'for
QP]%“’]? P %ﬁl? %tt\ghléé%ﬁ?{%afes an uplink data channel; a unit which
ol'c [

prepares an uplink contr annel accompanying the uplink data
channel; and a unit which prepares a retransmit packet according to
acknowledgement information included in the downlink 20 control
channel, wherein the downlink control channel includes the
acknowledgment information which has been channel-encoded with
resource allocation information for the_é{ﬁli_nk data channel. 25 7. A base

station wifehcHRRILARRMIARMS 114G AP 4Rkt asaRup ications
syraremidationk Bgbtean sywkich@nsuscloonogsesyrcbymiwosousRQ 1S
68&5,@,%@),rm§gmlgpmiiﬁ'@g: a unit which receives an uplink data
channeL%p%nit which receives a downlink control channel;

a unit which prepares an uplink data channel;

a unit which prepares an uplink control channel
accompanying the uplink data channel; and

a unitwhich prepares a retransmit packet according
to acknowledgement information included in the downlink
control channel, wherein

the downlink control channel 1includes the
acknowledgment information which has been channel-encoded
with resource allocation information for the uplink data
channel.

7. A base station which communicates with a user
apparatus used in a communications system in which a
synchronous or non-synchronous ARQ 1i1s performed,
comprising:

a unit which receives an uplink data channel, and
an uplink control channel accompanying the uplink data
channel;

a unit which channel-encodes, with resource
allocation information for the uplink data channel,
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an uplink control channel accompanying the uplink data 35 channel; a
unit which channel-encodes, with resource allocation information for the
uplink data channel, - 23 - acknowledgment information indicating whether
retransmitting of a packet constituting &% oplink data channel is needed,
and prepares downlink control information, and 5 a unit which transmits a
downlink control channel including the downlink control information. 10 8.
AcrelbRd ednefeisiused in ﬁf@ﬁﬂfﬁmiéﬂtionsfsi’ﬁ@%di i’Wthh a whether
C [ ri .t
P o A S A g S GHPERE, gata

G%W%Hnel!ﬁnd '&ﬁenfﬂ)‘ﬁﬁk coRbgl clfhrrﬁ%ﬁ&?&)m&m&v/ﬂl'g fhk upfift trol
datkaheatieband am@paring a retransmit packet according to

aCk”0W|e§99WPEt WHqErRtarEiRskEed i'&t%ﬁﬂWiW CORFPLINHMghne
'EH?R Il)Fn 6“ FilARS btrPE‘rC it 'ﬁﬁf&?‘m LS the uplink
e up

ata ann control channerl includes re ransm|t format
information indicating how the retransmit packet is derived from a
transmitted packet, and new-old indicating information which indicates
whether 25 a packet transmitted in the uplink data channel is the
retransmit packet, but does not include transmit format information which
includes at least a data modulation scheme used for the uplink data

channel, &- (Z’) WRERQRRAGRSAH ‘rb%@k’eﬂ R BHRAMED S8 B gymRem
datwlchamelsyeakptiok costmt clamnasy modiuaesonsnARQ inslipetrigprmed ,

mmigpry@i@hgld% wjether a packet transmitted in the uplink
data chanpel IS PCEIRES T RAGKT RKY 'BSHERS Peihelnse!

preparing an uplink data channel, and an uplink
control channel accompanying the uplink data channel; and

preparing a retransmit packet according to
acknowledgement information included in the downlink
control channel, wherein

(1) when the retransmit packet is transmitted as
the uplink data channel, the uplink control channel
includes retransmit format information indicating how the
retransmit packet is derived from a transmitted packet,
and new-old indicating information which indicates whether
a packet transmitted in the uplink data channel i1s the
retransmit packet, but does not include transmit format
information which includes at least a data modulation
scheme used for the uplink data channel, or

(2) when the retransmit packet iIs transmitted as
the uplink data channel, the uplink control channel
includes new-old indicating information which indicates
whether a packet transmitted in the uplink data channel
iIs the retransmit packet, but includes neither one of
retransmit format iInformation indicating how the
retransmit packet is derived from a transmitted packet and
transmit format information which includes at least a data
modulation scheme used for the uplink data channel, or
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retransmit format information indicating how the 35 retransmit packet is
derived from a transmitted packet and transmit format information which
includes at least a data modulation scheme used for the uplink data
channel, or - 24 - (3) the downlink con&8! channel includes
acknowledgment information which has been channel-encoded with
resource allocation information for the uplink data channel. 5 9. The

method ag gipimaehia Claiyéh MiRkeIn doh i) . BRARMENId inFieatides
IUMATPE 43 MR SR PSR IORWRS LR R HE BN RET 2 o ded
with resource allocation information for the uplink data
channel.

9. The method as claimed in claim 8, wherein, for
(1), thenew-old indicating information isuniquelyderived
from the retransmit format information.
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