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A radio resource allocation method for use in a radio tele-
communication system for a first radio telecommunication
apparatus and a second telecommunication apparatus carry-
ing out a radio telecommunication by using an allocated radio
resource, comprising selecting a resource allocation pattern
identifying a combination of radio resources allocatable
within a resource management space from among a pre-
prepared plurality of resource allocation patterns, and notify-
ing the second radio telecommunication apparatus of pattern
identifier information identifying the selected resource allo-
cation pattern and of startup position information thereof
within the resource management space.
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RADIO RESOURCE ALLLOCATION METHOD
AND TELECOMMUNICATION APPARATUS

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application is a continuation of international
PCT application No. PCT/JP2005/012643 filed on Jul. 8,
2005.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The present invention relates to a radio resource
allocation technique and a radio telecommunication tech-
nique and in particular to a technique effectively applicable to
aradio telecommunication system performing radio telecom-
munications by reserving and using a set of plurality kinds of
radio resources.

[0004] 2. Description of the Related Art

[0005] Internet connections using mobile terminals have
become popular and higher speed telecommunications are in
demand. A mobile terminal connects itselfto a base station by
utilizing a radio resource, and the base station connects itself
to another base station or to an external network such as the
Internet so that a path is eventually established to a telecom-
munication correspondent. In order to enable a plurality of
mobile terminals to connect to one base station by virtue of
there being a limited number of radio resources, multiple
access systems are used such as Time Division Multiple
Access (ITDMA), Frequency Division Multiple Access
(FDMA), and Code Division Multiple Access (CDMA).
[0006] The TDMA allocates a short divided time slot to a
user in the same frequency band, thereby multiplexing the
users. The FDMA divides a frequency band into small sec-
tions and assigns a frequency band to each user. The CDMA
allocates an orthogonal code to each user at the same time in
the same frequency band, thereby multiplexing the users.
Since the resources usable at a base station are limited, it
cannot be fixed for a mobile terminal. Therefore, the method
used is to allocate a spare resource to a mobile terminal at the
time at which a telecommunication is carried out. This
requires a control for allocating and disconnecting a resource
effectively.

[0007] Effective allocation and disconnection of a radio
resource is carried out by a scheduling process that is defined
as determining the priority order of a process such as allocat-
ing a packet to a user of a channel with a high reception
quality at a higher priority, for example.

[0008] Known representative scheduling methods include
the Maximum Carrier-to-Interference power Ratio (Max
CIR) method and the Proportional Fairness (PF) method, both
of which are disclosed in reference non-patent document 1,
for example.

[0009] Further, a transmission method suitable to a high
speed telecommunication includes a multi-carrier transmis-
sion converting transmission information parallelly into plu-
ral pieces of data and parallelly transmitting the data by
modulating the parallel pieces of data respectively for plural
carriers of different frequencies within a transmission band.
The multi-carrier transmission transmits data parallelly,
enabling a high speed transmission. In this case, the symbol
length of the multi-carrier modulation is longer than the origi-
nal symbol length by an amount equivalent to the paralleliza-
tion and therefore it is possible to reduce the influence of a
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multi-pass that is due to a delay of a reflection wave in a radio
telecommunication. Also, it becomes robust against fre-
quency selective fading because the band width per carrier is
narrower in the frequency range. An example of one such
multi-carrier transmission system is Orthogonal Frequency
Division Multiplexing (OFDM) using orthogonal carriers. A
parallel use of the OFDM system with TDMA or CDMA
makes it possible to perform user multiplexing in a time zone
or code zone in addition to carrying out a parallel transmis-
sion in the frequency direction and to use a radio resource
effectively.

[0010] In the case of an access method for reserving a
resource prior to carrying out a telecommunication, receiving
the reservation result, and starting a transmission of data in a
radio telecommunication, if there are a plurality of resources
allowing a reservation, the amount of control information for
notifying the allocated resource is increased.

[0011] As an example, in the case of a system in which a
mobile terminal sends a resource reservation signal to a base
station in an uplink transmission, then allocates are source
and notifies the mobile terminal of the result of allocation in
a downlink channel, it is also possible to transmit data in a
downlink direction and to control information containing the
allocation result in the same channel for an effective utiliza-
tion of the resource. Such a case results in the control infor-
mation and downlink data sharing a predetermined amount of
resources and the volume of downlink data allowed to be
transmitted together being reduced if the amount of control
information is large, thus generating the problem of decreas-
ing the downlink throughput.

[0012] Reference patent document 1 has put forth a system
performing a scheduling by using a three-dimensional
resource comprising frequency, time, and code in which a
head slot and allocated spatial range information are reported
as notification information. The spatial information indicates
a rectangular solid enclosed by the unit frequency band, unit
time slot and unit code, a combination of a plurality of which
is allocated when allocating using a form other than the rect-
angular solid. The amount of notification information propor-
tionately increases with the number of solids and therefore, if
the form of the spatial range information becomes complex, a
large number of resources for carrying the control informa-
tion are consumed, thus ushering in the problem of a decrease
in downlink throughput. A decreased amount of transmitted
information accompanies a decreased throughput, bringing
about the risk of a delayed transmission of the information
and the possibility of not satisfying a permissible delay in a
real-time service; real-time service requires a strict require-
ment with regard to a delay, such as in the situation of a voice
telecommunication (e.g., Voice over Internet Protocol
(VolIP)) using a packet (s), a service that is predicted to be
popular in the future.

[0013] Non-patent document 1: A. Jalali, R. Padovani, R.
Pankaj, “Data Throughput of CDMA-HDR a High Effi-
ciency-High Data Rate Personal Communication Wireless
System”, VTC2000 Spring, May 2000

[0014] Patent document 1: Laid-Open Japanese Patent
Application Publication No. 2005-117579

SUMMARY OF THE INVENTION

[0015] A purpose of the present invention is to provide a
technique enabling a reduction in the amount of information
required for reporting a result of allocating a radio resource in
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a radio telecommunication that is carrying out the informa-
tion telecommunication by reserving and allocating the radio
resource.

[0016] Another purpose of the present invention is to pro-
vide a technique enabling the prevention of a transmission
delay of telecommunication information attributable to an
increased amount of information required for reporting a
result of allocating a radio resource in a radio telecommuni-
cation that is carrying out the information telecommunication
by reserving and allocating the radio resource.

[0017] A first aspect of the present invention is to provide a
radio resource allocation method for use in a radio telecom-
munication system for a first radio telecommunication appa-
ratus and a second telecommunication apparatus carrying out
a radio telecommunication by using an allocated radio
resource, comprising selecting a resource allocation pattern
identifying a combination of radio resources allocatable
within a resource management space from among a pre-
prepared plurality of resource allocation patterns, and notify-
ing the second radio telecommunication apparatus of pattern
identifier information identifying the selected resource allo-
cation pattern and of startup position information thereof
within the resource management space.

[0018] A second aspect of the present invention is to pro-
vide the radio resource allocation method noted in the first
aspect, comprising the steps of preparing a plurality of
resource allocation patterns specifying different combina-
tions of the radio resources within a resource management
space in which the radio resources are managed, selecting the
resource allocation pattern applicable to a combination of the
radio resources utilizable within the resource management
space from among a plurality of the resource allocation pat-
terns, and notifying the second radio telecommunication
apparatus of pattern identifier information identifying the
selected resource allocation pattern and of startup position
information thereof within the resource management space.

[0019] A third aspect of the present invention is to provide
the radio resource allocation method noted in the first aspect,
wherein the second radio telecommunication apparatus car-
ries out the steps of preparing a plurality of the resource
allocation patterns, selecting the radio resource to be used on
the basis of notified said pattern identifier information and
notified said startup position information, and carrying out a
radio telecommunication with the first radio telecommunica-
tion apparatus by using the selected radio resource.

[0020] A fourth aspect of the present invention is to provide
the radio resource allocation method noted in the first aspect,
wherein the radio resource is constituted by one or a combi-
nation of two or more, of frequency, code, and time.

[0021] A fifth aspect of the present invention is to provide
the radio resource allocation method noted in the first aspect,
preparing a plurality of the resource allocation patterns cor-
responding to combinations of only adjacent resources in any
of the directions of frequency axis, time axis or code axis,
within the resource management space when two or more of
the elements comprising, frequency, code, and time, are used
as the radio resource.

[0022] A sixth aspect of the present invention is to provide
the radio resource allocation method noted in the first aspect,
selecting the resource allocation pattern in which the trans-
mission completion clock time predicted from the combina-
tion of radio resources is the earliest when the resource allo-
cation pattern is selected.
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[0023] A seventh aspect of the present invention is to pro-
vide the radio resource allocation method noted in the first
aspect, selecting a resource allocation pattern in which the
transmission completion clock time predicted from the com-
bination of radio resources does not exceed a permissible
delay required by the second radio telecommunication appa-
ratus when the resource allocation pattern is selected.
[0024] An eighth aspect of the present invention is to pro-
vide a telecommunication apparatus, comprising: a storage
unit for retaining a plurality of resource allocation patterns
specifying different combinations of radio resources within a
resource management space in which the radio resources are
managed; a request information detection unit for detecting
allocation request information of the radio resource; a
resource pattern search allocation unit for searching for the
resource allocation pattern corresponding to a combination of
the allocatable radio resources in accordance with the alloca-
tion request information; and an allocation information noti-
fication unit for reporting pattern identifier information iden-
ticating the selected resource allocation pattern and reporting
a startup position information thereof within the resource
management space.

[0025] A ninth aspect of the present invention is to provide
the telecommunication apparatus noted in the eighth aspect,
wherein the radio resource is constituted by one, or a combi-
nation of two or more, of frequency, code, and time.

[0026] A tenth aspect of the present invention is to provide
the telecommunication apparatus noted in the eighth aspect,
wherein a plurality of the resource allocation patterns corre-
sponding to combinations of only adjacent resources in any of
the directions of frequency axis, time axis or code axis, within
the resource management space are set in the storage unit two
or more of the element comprising frequency, code, and time,
are used as the radio resource.

[0027] An cleventh aspect of the present invention is to
provide the telecommunication apparatus noted in the eighth
aspect, wherein the resource pattern search allocation unit
selects the resource allocation pattern in which a transmission
completion clock time predicted from the combination of
radio resources is the earliest.

[0028] A twelfth aspect of the present invention is to pro-
vide the telecommunication apparatus noted in the eighth
aspect, wherein the resource pattern search allocation unit
selects a resource allocation pattern in which a transmission
completion clock time predicted from the combination of
radio resources does not exceed a required permissible delay.
[0029] A thirteenth aspect of the present invention is to
provide a telecommunication apparatus, comprising: a stor-
age unit retaining a plurality of resource allocation patterns; a
request information notification unit for reporting allocation
request information of a radio resource; an allocation infor-
mation detection unit for detecting pattern identifier informa-
tion for identifying the notified resource allocation pattern
and detecting startup position information of the resource
allocation pattern; an allocation resource judgment unit for
determining a usage radio resource on the basis of the
resource allocation pattern obtained from the storage unit on
the basis of the pattern identifier information and the startup
position information; and a transmission unit for carrying out
information telecommunication by using the usage radio
resource.

[0030] A fourteenth aspect of the present invention is to
provide the telecommunication apparatus noted in the thir-
teenth aspect, wherein the request information notification
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unit sets, in the allocation request information, at least one of
a permissible delay time, transmission speed, and telecom-
munication line condition information.

[0031] The present invention noted above brings forth the
effects or benefits described in paragraphs (i) through (vi)
following:

[0032] (i) A flexible resource allocation in accordance with
the number of patterns is enabled by pre-determining a pat-
tern of radio resources to be allocated, and a notification of the
allocated radio resource information requires only a mini-
mum amount of information, thereby enabling a reduction in
control information and an effective utilization of a radio
resource.

[0033] (ii) The notification of information related to a per-
missible delay together with a request for a radio resource
makes it possible to allocate the radio resource by considering
a delay, satisfying the permissible delay.

[0034] (iii) The definition of an allocation pattern by using
one or plural items of the elements comprising the three-
dimensional resource, i.e., frequency, time, and code, as a
radio resource makes it possible to carry out a flexible
resource allocation and also to reduce the amount of control
information required for reporting the allocated resource,
thus enabling an effective utilization of the radio resources.

[0035] (iv) The definition of only an allocation pattern
using only the adjacent blocks in the kind of resource of any
of'the directions of frequency, time, or code when using plural
items of the elements comprising the three-dimensional
resource, i.e., the frequency, time, and code makes it possible
to reduce the number of patterns of allocated resources and
the amount of control information.

[0036] (v) The selection of a pattern of which the transmis-
sion completion clock time is the earliest when selecting a
resource allocation pattern shortens the delay.

[0037] (vi) The selection of a pattern of which the trans-
mission completion clock time does not exceed a permissible
delay when selecting a resource allocation pattern makes it
possible to satisfy the permissible delay.

BRIEF DESCRIPTION OF THE DRAWINGS

[0038] FIG.1 is a conceptual diagram exemplifying a con-
figuration of a radio telecommunication system comprising a
radio telecom apparatus according to a preferred embodiment
of the present invention;

[0039] FIG. 2 is a block diagram exemplifying a configu-
ration of a radio telecommunication apparatus constituting a
base station according to a preferred embodiment of the
present invention;

[0040] FIG. 3 is a block diagram exemplifying a configu-
ration of a radio telecommunication apparatus constituting a
mobile station according to a preferred embodiment of the
present invention;

[0041] FIG. 4 is a block diagram exemplifying, in greater
detail, a configuration of a part of a radio telecommunication
apparatus constituting a mobile station according to a pre-
ferred embodiment of the present invention;

[0042] FIG. 5 is a conceptual diagram exemplifying an
allocation pattern definition for a two-dimensional resource;
[0043] FIG. 6 is a description diagram exemplifying a
resource allocation result, and resource allocation informa-
tion, for a two-dimensional resource;
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[0044] FIG. 7is aconceptual diagram exemplifying a struc-
ture of allocation request information used in a resource allo-
cation method according to a preferred embodiment of the
present invention;

[0045] FIG. 8 is a conceptual diagram exemplifying a for-
mat of allocation notification information;

[0046] FIG.9isaconceptual diagram exemplifying atrans-
mission method for allocation request information and allo-
cation notification information according to a preferred
embodiment of the present invention;

[0047] FIG. 10 is a conceptual diagram exemplifying a
transmission method for allocation request information and
allocation notification information according to a preferred
embodiment of the present invention;

[0048] FIG. 11 is a flow chart exemplifying an allocation
method for a resource at a base station;

[0049] FIG. 12 is a flow chart exemplifying an operation of
a mobile station in a resource allocation method according to
a preferred embodiment of the present invention;

[0050] FIG. 13 is a flow chart showing a modified embodi-
ment of a resource allocation method on a base station side;
[0051] FIG. 14 is a conceptual diagram exemplifying a
structure of an allocation pattern definition table and resource
memory (i.e., a resource space) in the case of allocating any
one of frequency, time, or code as resource;

[0052] FIG. 15 is a conceptual diagram exemplifying a
structure of an allocation pattern definition table and resource
memory (i.e., a resource space) in the case of using frequency
and time as resources;

[0053] FIG. 16 is a conceptual diagram exemplifying a
structure of an allocation pattern definition table and resource
memory (i.e., a resource space) in the case of using frequency,
time, and code as resources;

[0054] FIG. 17 is a conceptual diagram exemplifying a
structure of an allocation pattern definition table and resource
memory (i.e., aresource space) in the case of allocating plural
pieces of individual slots of frequency, time, and code;
[0055] FIG. 18 is a conceptual diagram showing an alloca-
tion pattern definition table configured to specify only adja-
cent resources in the case of specifying two resources, i.e.,
frequency and time;

[0056] FIG. 19 is a conceptual diagram of an allocation
pattern definition table in the case of specifying only adjacent
resources in any of the directions of frequency, time or code;
[0057] FIG. 20 is a flow chart exemplifying a resource
allocation method in the case of placing a transmission
completion clock time in priority;

[0058] FIG. 21 is a flow chart exemplifying a resource
allocation method allocating a combination of resources
which satisfy a required permissible delay and of which the
transmission completion clock time is the earliest; and
[0059] FIG. 22 is a flow chart showing a modified embodi-
ment of a resource allocation method according to a preferred
embodiment of the present invention.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0060] The following is a detailed description of the pre-
ferred embodiment of the present invention by referring to the
accompanying drawings.

[0061] FIG. 1 is a conceptual diagram exemplifying a con-
figuration of a radio telecommunication system comprising a
radio telecommunication apparatus according to a preferred
embodiment of the present invention; FIG. 2 is a block dia-
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gram exemplifying a configuration of a radio telecommuni-
cation apparatus constituting a base station according to the
present embodiment; FIG. 3 is a block diagram exemplifying
a configuration of a radio telecommunication apparatus con-
stituting a mobile station according to the present embodi-
ment; and FIG. 4 is a block diagram exemplifying, in greater
detail, a configuration of a part of a radio telecommunication
apparatus constituting a mobile station according to the
present embodiment.

[0062] The radio telecom system according to the present
embodiment comprises a plurality of base stations 30 and a
plurality of mobile stations 40 for carrying out radio telecom-
munications between themselves and the respective base sta-
tions 30. The plurality of base stations 30 are connected to a
host network 10, through which information telecommunica-
tion between the individual base stations 30 (i.e., the plurality
of mobile stations 40 subordinate to the plurality of base
stations 30) are carried out.

[0063] The host network 10 is connected to an external
network 20, such as a public telecommunication network for
example, and the individual mobile station 40 is enabled for
information telecommunication with the external network
20.

[0064] Asexemplified in FIG. 2, the base station 30 accord-
ing to the present embodiment comprises a control unit 31, an
input/output interface 32, a transmission unit 33, a modula-
tion unit 34, an amplification unit 35, a demodulation unit 36,
a reception unit 37, a transmission antenna Tx, a reception
antenna Rx and a resource allocation unit 38.

[0065] Inareception process, a reception signal received at
the reception antenna Rx is decoded at the demodulation unit
36 and is then handed to the reception unit 37. The reception
unit 37 then applies a decoding process to the reception signal
and divides it into control data and information data, and the
control data is then handed to the control unit 31 and the
information data is output to the host network 10 by way of
the input/output interface 32.

[0066] In atransmission process, information desired to be
transmitted is input by way of the input/output interface 32
and is handed to the transmission unit 33. The transmission
unit 33 performs the generation of control data, coding, inter-
leaving and the generation of control timing. The output of the
transmission unit 33 is modulated by the modulation unit 34
and transmitted from the transmission antenna Tx by way of
the amplification unit 35. Note that the modulation method is
arbitrary. Also, the amplification unit 35 is optional. Further,
the control unit 31 controls the entirety of the base station 30.
[0067] The resource allocation unit 38 comprises a request
information detection unit 384, a resource pattern search allo-
cation unit 384, an allocation information notification unit
38¢, and a storage apparatus 38d.

[0068] The storage apparatus 384 stores an allocation pat-
tern definition table 50 and resource memory 60, which are
described later.

[0069] FIG. 5 is a conceptual diagram exemplifying a con-
figuration of the allocation pattern definition table 50 and
resource memory 60.

[0070] The resource memory 60 defines a plurality of
resources 60a constituted by, for example, combinations of
time (i.e., a time slot) and frequency (i.e., a frequency band).
[0071] Thatis, the resource 60a is managed by the resource
space 61 constituted by the first coordinate axis 61a in the
direction of time and by the second coordinate axis 615 in the
direction of frequency within the resource memory 60. The
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“a” through “1” within the resource memory 60 indicates the
position of the individual resource 60a within the resource
space 61. The individual resource 60a is managed as to
whether or not it is already allocated by a bit map in which
spare zones, that is, zones that are utilizable, change to
“wormholes” as allocations of resources progress.

[0072] FIG. 6 exemplifies an allocation of resources 60a in
the resource memory 60. The example of FIG. 6 indicates the
case of a set of three resources 604, i.e., (13, £2), (13, £3) and
(t4, £2). The positional relationship of the three resources 60a
constitutes the positional relationship of (a, b, d) in the
resource space 61. The present embodiment is configured to
store a relative positional relationship of a plurality of
resources within such a resource space 61 as a resource allo-
cation pattern 53 in the allocation pattern definition table 50.
The individual resource allocation pattern 53 is identified by
a pattern identification number 51.

[0073] That is, the allocation pattern definition table 50
stores a pattern identification number 51 and a pattern head
coordinate 52, both of which are respectively correlated with
a pre-prepared plurality of resource allocation patterns 53.
The pattern head coordinate 52 is definition information indi-
cating a pattern head position corresponding to an allocation
startup coordinate 62 within the resource space 61 when
searching within the resource space 61 by using the resource
allocation pattern 53. In the example of FIG. 6, the allocation
startup coordinate 62 is the position of (t3, £2) corresponding
to the “a” of the pattern head coordinate 52 of the resource
allocation patterns 53 of (a, b, d).

[0074] It is therefore possible to identify the relative posi-
tional relationship of a plurality of resources within the
resource space 61 by virtue of the resource allocation pattern
53 and to identify the absolute position of one set of resources
having the positional relationship within the resource space
61 by using the allocation startup coordinate 62.

[0075] Then, a resource pattern search allocation unit 385
searches for a resource allocation pattern 53 applicable to the
combination of resources 60a satisfying the allocation
request information 80 of a structure as exemplified in FIG. 7.
It further searches for, within the resource space 61, spare
resources 60a of which the array state matches with the
resource allocation pattern 53, detects an allocation startup
coordinate 62 corresponding to the start position of the array
(i.e., the pattern head coordinate 52) within the resource space
61, and notifies the mobile station 40 of the detection result as
control data by way of the transmission unit 33.

[0076] FIG. 8 shows an example of a format of control data
(i.e., allocation notification information 70) for a base station
30 notifying a mobile station 40 of a result of allocating the
resource 60a. The allocation notification information 70 com-
prises an allocation pattern identification number 71 and an
allocation startup coordinate 72.

[0077] The allocation pattern identification number 71 is
set with a pattern identification number 51 corresponding to
the resource allocation pattern 53 of the search result
described above. The allocation startup coordinate 72 is set
with an allocation startup coordinate 62 corresponding to the
pattern head coordinate 52 of the present resource allocation
pattern 53 within the resource space 61.

[0078] That is, the request information detection unit 38 a
detects the allocation request information 80 related to an
allocation of resources as exemplified in FIG. 7 as described
above from the information received at the reception unit 37.
The allocation request information 80 is enabled to comprise
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at least any one of the items of information, which includes a
requested resource amount 81, a permissible delay time 82, a
transmission speed 83, or Signal to Interference Ratio (SIR)
information 84.

[0079] Then, the resource pattern search allocation unit 384
searches for a resource allocation pattern 53 satisfying the
allocation request information 80 from among the resource
allocation patterns 53 pre-defined in the allocation pattern
definition table 50 that is stored in a storage apparatus 384,
judges whether or not it is possible to perform allocation, and
selects one of the allocatable resource allocation patterns 53.
Finally, the allocation information notification unit 38¢ sets
an allocation pattern identification number 71 (i.e., a pattern
identification number 51), which indicates the selected
resource allocation pattern 53, and the allocation startup coor-
dinate 72 (i.e., the allocation startup coordinate 62 in the
resource space 61) in the allocation notification information
70, transmits the setup result to the transmission unit 33, and
responds to the mobile station 40 by way of the modulation
unit 34, amplification unit 35, and transmission antenna Tx.

[0080] As exemplified in FIG. 3, the mobile station 40
according to the present embodiment comprises a control unit
41, an input/output interface 42, a transmission unit 43, a
modulation unit 44, an amplification unit 45, a demodulation
unit 46, a reception unit 47, a request information notification
unit 48, and an allocation resource judgment unit 49.

[0081] In a reception process, a reception signal coming
into the reception antenna Rx is decoded by the demodulation
unit 46 and handed over to the reception unit 47. The recep-
tion unit 47 applies a decoding process for dividing control
data from information data. The control data is handed over to
the control unit 41, while the information data is output to an
information processing unit provided in the mobile station 40
and to a user interface of voice, video, et cetera, by way of the
input/output interface 42.

[0082] In atransmission process, information desired to be
transmitted is input from the information processing unit
provided in the mobile station 40 and into a user interface of
voice, video, et cetera, by way of the input/output interface
42, and handed over to the transmission unit 43. The trans-
mission unit 43 carries out the generation of control data, a
coding, an interleaving and the generation of a control timing.
The output of the transmission unit 43 is modulated by the
modulation unit 44 and transmitted from the transmission
antenna Tx by way of the amplification unit 45. Note that the
modulation method is discretionary. Also, the amplification
unit 45 is optional. Further, the control unit 41 controls the
entirety of the mobile station 40.

[0083] The allocation resource judgment unit 49 according
to the present embodiment comprises an allocation informa-
tion detection unit 49q and a storage unit 495. The storage unit
495 stores the allocation pattern definition table 50 on the
base station 30 side as described above, the allocation pattern
definition table 50 which are common to resource space 61,
and the definition information of resource space 61.

[0084] The allocation information detection unit 49a com-
prises the function of detecting a resource allocation pattern
53 corresponding to the allocation pattern identification num-
ber 71 and an allocation startup coordinate 62 of the resource
space 61 corresponding to the allocation startup coordinate
72 from the allocation notification information 70 reported
from the base station 30, and the function of determining a
radio resource 49¢ to be used at the transmission unit 43 from
the information of the detected resource allocation pattern 53
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and allocation startup coordinate 62 by using the method
shown in FIG. 6 described above and setting the radio
resource 49¢ in the present transmission unit 43.

[0085] Meanwhile, the request information notification
unit 48 comprises a request information creation unit 48a as
exemplified in FIG. 4. The request information creation unit
48a comprises the function of generating allocation request
information 80 from the information such as the requested
resource amount 81, permissible delay time 82, transmission
speed 83 and SIR information 84, which are input from the
input/output interface 42 by way of the control unit 41, and
transmitting the generated information 80 to the transmission
unit 43.

[0086] When data to be transmitted from a mobile station
40 has been generated, the request information notification
unit 48 first notifies, by way of the transmission unit 43, the
base station 30 of allocation request information 80 (e.g., a
requested resource amount 81 is included) that is necessary
for transmitting information. If and when allocation notifica-
tion information 70 that is a result of resource allocation is
sent over from the base station 30, the information is received
at the reception unit 47 and the allocation notification infor-
mation 70 is sent to the allocation resource judgment unit 49.

[0087] The allocation resource judgment unit 49 has the
allocation information detection unit 49a, which detects an
allocation pattern identification number 71 which indicates
the resource allocation pattern 53, and allocation startup coor-
dinate 72 which indicates the allocation startup coordinate 62
of the resource space 61; determines a usable resource 60a
allocated by the base station 30 by referring to the allocation
pattern definition table 50 stored in the storage apparatus 495;
and transmits the determined resource 60a to the transmission
unit 43. The transmission unit 43 transmits the information
data by using the designated resource 60a. In this event, it is
also possible to transmit, together with the information data,
control data including the allocation request information 80
for reserving a resource 60a for transmitting the next set of
information data.

[0088] Note that a method for transmitting the allocation
request information 80 from a mobile station 40 to a base
station 30 and responding with the allocation notification
information 70 from the base station 30 to mobile station 40
may be a method using a single physical channel between the
base station 30 and mobile station 40 as exemplified in FIG. 9
or a method using separate physical channels as exemplified
in FIG. 10.

[0089] In the method of FIG. 9 using a single physical
channel, allocation request information 80 is set in control
data 91, and it is transmitted from the mobile station 40 to
base station 30 (i.e., an uplink) together with user data 93 that
is information data 92.

[0090] Further, allocation notification information 70 cor-
responding to the allocation request information 80 is set in
the control data 91 and it is transmitted from the base station
30 to mobile station 40 (i.e., a downlink) together with user
data 93 that is information data 92.

[0091] Comparably, in the method of FIG. 10 using sepa-
rate physical channels, the allocation request information 80
is transmitted from the mobile station 40 to base station 30
(i.e., an uplink) singularly as control data 91, and the
responded allocation notification information 70 is transmit-
ted from the base station 30 to mobile station 40 (i.e., a
downlink) singularly as control data 91. User data 93 as
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information data 92 is transmitted and received between the
base station 30 and mobile station 40 singularly (i.e., uplink
and downlink).

[0092] The following is a description of an operation of the
present embodiment.

[0093] A mobile station 40 reserves a radio resource with a
base station 30 prior to a transmission of information. Having
received a reservation signal from the mobile station 40, the
base station 30 detects allocation request information 80
included in the reservation signal and secures a radio resource
in accordance with the allocation request information 80 and
a resource allocation method. The base station 30 notifies the
mobile station 40 of the secured radio resource as allocation
notification information 70, and the mobile station 40 trans-
mits information by using the radio resource in accordance
with the notified allocation notification information 70.
[0094] FIG. 11 is a flow chart exemplifying an allocation
method for a resource at the base station 30.

[0095] Having received the allocation request information
80 from the mobile station 40 (step 101), the base station 30
first refers to the resource memory 60 and selects a coordi-
nate, within the resource space 61, for starting an allocation
from spare resources (step 102).

[0096] Then, it selects one pattern from the resource allo-
cation patterns 53 pre-defined within the allocation pattern
definition table 50 (step 103), compares this pattern with the
spare resources, and judges whether or not an allocation
satisfying the request is possible (step 104).

[0097] Ifthe result of a search finds an allocatable resource
zone, as shown in FIG. 6 as an example, the base station 30
sets a pattern identification number 51 corresponding to the
searched for resource allocation pattern 53 and sets an allo-
cation startup coordinate 62 within the resource space 61;
both are set in the allocation notification information 70 as the
allocation pattern identification number 71 and allocation
startup coordinate 72, respectively. The base station 30 then
notifies the mobile station 40 of the allocation notification
information 70 (step 105).

[0098] If the judgment of step 104 finds an unsatisfying
allocation, it then judges whether or not another unprocessed
resource allocation pattern 53 exists (step 106) and, if the
other resource allocation pattern 53 exists, it selects the afore-
mentioned other resource allocation pattern 53 (step 109),
and then performs the processes in step 104 and thereafter.
[0099] Contrarily, ifthe judgment of step 106 finds no other
resource allocation pattern 53, it then judges whether or not
another allocation startup coordinate 62 exists (step 107) and,
if another allocation startup coordinate 62 exists, it selects the
other allocation startup coordinate 62 (step 110), and then
repeats the processes of steps 103 and thereafter described
above.

[0100] Contrarily, if the judgment of step 107 finds an
exhaustion of allocation startup coordinate 62, the base sta-
tion 30 determines that there is an incapability of allocation
and accordingly notifies the mobile station 40 of a denial of
allocation (step 108).

[0101] Incidentally, in step 108, the method according to
the present embodiment using the resource allocation pattern
53 may be changed to a method of discretely selecting an
individual resource 60a, thereby notifying the mobile station
40 of a spare resource 60q in place of the denial of allocation,
even ifan information volume is increased from the allocation
notification information 70.
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[0102] FIG. 12 is a flow chart exemplifying a method for
determining a resource on a mobile station side.

[0103] The mobile station 40 first has the request informa-
tion notification unit 48 generate allocation request informa-
tion 80, transmits it to the base station 30 (step 201), and waits
for a response of allocation notification information 70 from
the base station 30 (step 202).

[0104] Having received the allocation notification informa-
tion 70, the mobile station 40 reads the information of a
pattern identification number 51, which is set in the allocation
pattern identification number 71, from the allocation notifi-
cation information 70 and also reads the information of an
allocation startup coordinate 62 within the resource space 61,
which is set in the allocation startup coordinate 72 (step 203).
Then, it recognizes an applicable resource allocation pattern
53 by searching in the allocation pattern definition table 50
stored in the storage apparatus 495 by using the pattern iden-
tification number 51, combines it with the information of the
allocation startup coordinate 62 in the resource space 61, and
determines a resource to be used (step 204).

[0105] Then, it sets the information of the determined
resource in the transmission unit 43 (step 205) and carries out
an information telecommunication with the base station 30
(step 206).

[0106] FIG. 13 is a flow chart showing a modified embodi-
ment of aresource allocation method in a base station 30. The
example shown in FIG. 13 selects a plurality of resource
allocation patterns 53 satistying the allocation request infor-
mation 80, determines the one resource allocation pattern 53
from among them that satisfies the allocation request infor-
mation 80 the best, and notifies the mobile station 40 of the
selection as allocation notification information 70.

[0107] Having received the allocation request information
80 from the mobile station 40 (step 121), the base station 30
selects a coordinate for starting an allocation from spare
resources within the resource space 61 of the resource
memory 60 (step 122). Then, it selects one pattern from
among the resource allocation patterns 53 pre-defined in the
allocation pattern definition table 50 (step 123), compares the
selected pattern with the spare resources, judges whether or
not an allocation satisfying the request is possible (step 124),
and continues to search while selecting another resource allo-
cation pattern 53 or allocation startup coordinate 62 (steps
134 and 135) until an allocatable resource allocation pattern
53 and the allocation startup coordinate 62 are found (steps
126 and 127).

[0108] In the process of the search, if the allocatable
resource allocation pattern 53 and allocation startup coordi-
nate 62 are found in above step 124, the base station 30 adds
it to a list of candidates as a candidate for allocation (step
125).

[0109] Then, if the list of candidates is not empty (step
128), it selects the resource allocation pattern 53 that satisfies
the request the best (steps 129, 130, 131, 132 and 136) from
among the list of allocation candidates and reports the pattern
identification number 51 and allocation startup coordinate 62
as notification information (step 133).

[0110] When allocating a resource of the time axis (i.e., the
first coordinate axis 61a) as an example of an allocation
request by the allocation request information 80, it is neces-
sary to consider requirements related to delays. The more the
allocated time resource (i.e., the time slot) is delayed, the
greater the delay, and therefore the allocation of a resource at
apoint in time that is within a permissible delay time satisfies
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the requirement better. Therefore, in this case, steps 129
through 132 above select a candidate for allocation on the
basis of the magnitude of the delay time of each candidate for
allocation.

[0111] Meanwhile, when allocating a resource of the fre-
quency axis (i.e., the second coordinate axis 6154) as an
example of an allocation request, if a system divides a par-
ticularly wide frequency band before the allocation, a fre-
quency selective fading is generated in an environment with a
large number of multi-paths and the reception qualities are
different among the divided frequency bands, and therefore
the selection of a frequency band with a good propagation
environment that is likely to satisfy the required reception
quality better satisfies the requirement. In this case, steps 129
through 132 above accordingly select the individual candi-
date for allocation on the basis of a frequency band with a
good propagation environment.

[0112] Ifthe list of candidates is empty, the base station 30
notifies the mobile station 40 of a denial of allocation (step
137).

[0113] Next, an allocation pattern definition table 50 and
resource memory 60 (i.e., the resource space 61) when allo-
cating any one of frequency, time, or code as a resource 60a
are exemplified by referring to FIG. 14.

[0114] First, the case of dividing time into units of slot in
the same frequency and allocating the number of time slots to
a user in accordance with a requested resource amount is
examined. In this case, the frequency is fixed and therefore a
resource space 61 is a one-dimensional space with the first
coordinate axis 61a being the time axis and the individual
positions, i.e., a, b, ¢ and d, indicating a row of different time
slots. It is also possible for aresource space 61 to be expressed
by a coordinate, the head slot determined, and other slots
expressed by relative coordinates, for a resource allocation
pattern 53.

[0115] Next, an example is shown of using frequency as a
resource by referring also to FIG. 14. Here, the time is divided
into units of slot, the frequency is divided into units of fre-
quency band, and a zone enclosed by a specific units of time
slot and units of frequency band is allocated to a user as a units
of resource in accordance with a requested resource amount.
That is, the first coordinate axis 61« is the frequency axis and
the individual positions, i.e., a, b, ¢ and d, indicate a row of
different units of frequency band in the resource space 61 in
this case. Also possible is that a resource space 61 is expressed
by a coordinate, the head slot is determined, and other slots
are expressed by relative coordinates, for a resource alloca-
tion pattern.

[0116] When carrying out a radio telecommunication by
using a frequency band in a wide band, a large number of
delay waves are generated by reflection and/or diffraction in
a mobile telecommunication environment, the influence of
which generates a frequency selective fading under which the
reception power and reception quality fluctuate for each nar-
row frequency band. Therefore, an allocation of a combina-
tion of frequency bands by determining a resource allocation
pattern 53 that matches with a variation of reception power or
reception quality in the frequency axis makes it possible to
carry out a telecommunication with a better resource usage
efficiency in a resource allocation method carrying out a
resource allocation by dividing the frequency band.

[0117] Next an example of using a code as a resource is
shown, also by referring to FIG. 14. In this case, the first
coordinate axis 61a constitutes a code axis and a, b, ¢ and d
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correspond to different units of code in the resource space 61
since the different units of code are allocated to a specific time
slot. Because a small correlation between codes makes it easy
to separate a desired radio wave from an interference wave,
the selection of a resource allocation pattern 53 that results in
a combination that minimizes the correlation between the
codes enables an improvement of reception quality and the
execution of a telecommunication with a good resource usage
efficiency.

[0118] Next, an example of using time and frequency as
resources is shown more specifically. FIG. 15 exemplifies a
correlation between the allocation definition table 50 and
resource memory 60 in the resource space 61 in the case of
using time and frequency as resources. In this case, time is
divided into units of time slot, frequency is divided into units
of frequency band (i.e., slots), and a frequency band is allo-
cated to a user in accordance with the amount of a resource
requested. In the resource space 61, the first coordinate axis
61a is the time axis, and the second coordinate axis 615 is the
frequency axis. The “a” through “i”” indicate the individual
combinations of different time slots and frequency slots. It is
also possible for a resource space 61 to be expressed by a
coordinate, the head slot determined, and other slots
expressed by relative coordinates, for a resource allocation
pattern 53.

[0119] Next, an example of using frequency, time, and code
as resources is shown. FIG. 16 exemplifies a correlation
between the allocation definition table 50 and resource
memory 60 in the resource space 61 in the case of using time,
frequency and code as resource. Here, in the resource space
61, the first coordinate axis 61a is the time axis, the second
coordinate axis 615 is the frequency axis and the third coor-
dinate axis 61c is the code axis. The resource space 61 is
constituted by zones as a result of time being divided into
units of time, frequency being divided into units of frequency
band, and further divided for each code series; and then a
combination of three items, i.e., frequency, time, and code, is
expressed by a resource allocation pattern 53 that is allocated
to a user, as a resource, in accordance with the requested
resource. It is also possible for a resource space to be
expressed by a coordinate, the head slot is determined, and
other slots are expressed by relative coordinates, for a
resource allocation pattern 53.

[0120] FIG. 17 exemplifies a correlation between the allo-
cation definition table 50 and resource memory 60 when
allocating adjacent slots in the case of allocating plural pieces
of individual slots of frequency, time, and code.

[0121] As an example, when the time axis is set as the first
coordinate axis and allocating a plurality of time slots, only
the time slots that are temporally adjacent can be set as an
allocation pattern. In this case, the number of resource allo-
cation patterns 53 is reduced and therefore the pattern iden-
tification number 51 becomes smaller, thereby making it pos-
sible to reduce the amount of control information such as the
allocation notification information 70 to be reported to the
mobile station 40.

[0122] Likewise, in FIG. 17, the first coordinate axis 61a is
set as the frequency axis and only adjacent resources in the
frequency direction can be set as an allocation pattern. This
reduces the number of resource allocation patterns 53, mak-
ing the pattern identification number 51 smaller, thereby
making it possible to reduce the amount of control informa-
tion such as the allocation notification information 70 to be
reported to the mobile station 40.
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[0123] Further likewise in FIG. 17, in the case in which the
first coordinate axis 61a is set as the code axis in place of the
frequency and the code is used as a resource, it is possible to
use resource allocation patterns 53 designating a resource
continuing in the code axis direction.

[0124] FIG. 18 exemplifies a correlation between the allo-
cation definition table 50 and resource memory 60 when
specifying only adjacent resources in the direction of fre-
quency or time in the case of specifying two items, i.e., the
frequency and time, as resource 60a.

[0125] Also, this case decreases the number of resource
allocation patterns 53, making the pattern identification num-
ber 51 smaller, thereby making it possible to further reduce
the amount of control information such as the allocation
notification information 70 to be reported to the mobile sta-
tion 40.

[0126] Also, in the case of combining code and time, in
place of frequency, and using the combination as a resource,
a similar allocation pattern can be used.

[0127] Furthermore, in the case of using all items, i.e.,
frequency, time, and code, only adjacent resources can be
used as an allocation pattern.

[0128] FIG. 19 exemplifies a case of a resource allocation
pattern 53 specifying only adjacent resources in the direction
of frequency, time or code. Also, this case decreases the
number of resource allocation patterns 53, making the pattern
identification number 51 smaller, thereby making it possible
to further reduce the amount of control information such as
the allocation notification information 70 to be reported to the
mobile station 40.

[0129] FIG. 20 is a flow chart exemplifying a resource
allocation method in the case of a resource allocation pattern
53 specifying a combination of resources 60a indicating an
earlier transmission completion clock time.

[0130] Having received allocation request information 80
at the base station 30 (step 141), it searches for a resource
allocation pattern 53 satisfying the allocation request infor-
mation 80 from among the patterns pre-defined within the
allocation pattern definition table 50 (step 142), judges
whether or not it is possible to allocate a resource by making
a comparison with the spare resources (steps 143 and 144),
and keeps searching for resource allocation patterns 53 while
selecting another resource allocation pattern 53 (step 152)
until an allocatable resource allocation pattern 53 is found
(step 145).

[0131] If a plurality of allocatable resource allocation pat-
terns 53 are found (steps 146 and 147), the base station 30
determines the pattern indicating the earliest transmission
completion clock time as an allocation pattern.

[0132] That is, it selects one of the plurality of resource
allocation patterns 53 retained in step 144 (step 147) and, if
the transmission completion clock time is earlier than the
allocation candidate, an operation for selecting the present
resource allocation pattern as an allocation candidate (step
149) is repeated for all allocatable resource allocation pat-
terns 53 (steps 150 and 153).

[0133] Then, the base station 30 sets the resource allocation
pattern 53 in the allocation pattern identification number 71
of the allocation notification information 70, sets the alloca-
tion startup coordinate 62 within the resource space 61 in the
allocation startup coordinate 72, and notifies the mobile sta-
tion 40 of the set resultant (step 151).
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[0134] If step 146 does not find a single candidate for an
allocatable resource allocation pattern 53, it notifies the
mobile station 40 of a denial of allocation (step 154).

[0135] FIG. 21 is a flow chart exemplifying a resource
allocation method allocating a combination of resources that
satisfy a required permissible delay and of which the trans-
mission completion clock time is the earliest. In this case, it is
judged whether or not there exists an allocation satisfying the
required permissible delay in step 1434, which differs from
step 143 of the flow chart shown in the above described FIG.
20.

[0136] That is, having received a requested resource
amount 81 and a permissible delay time 82 as the allocation
request information 80 in this case (step 141), the base station
30 searches for a resource allocation pattern 53 satisfying the
requested resource amount 81 from among the pattern pre-
defined in the allocation pattern definition table 50 (step 142),
judges whether an allocation is possible by making a com-
parison with spare resources within the resource memory 60
(steps 143a and 144), and keeps searching until an allocatable
allocation pattern satisfying the permissible delay is found
(steps 145 and 152).

[0137] If a plurality of allocatable patterns is found, the
base station 30 selects the resource allocation pattern 53 that
has the earliest transmission completion clock time (steps
147, 148, 149, 150 and 153). Then, it sets the resource allo-
cation pattern 53 in the allocation pattern identification num-
ber 71 of the allocation notification information 70, sets the
allocation startup coordinate 62 in the allocation startup coor-
dinate 72, and notifies the mobile station 40 of the set result-
ant (step 151).

[0138] Contrarily, if step 146 does not find a single candi-
date for an allocatable resource allocation pattern 53, it noti-
fies the mobile station 40 of a denial of allocation (step 154).

[0139] Note that the description of the radio resource allo-
cation method described above shows the case of selecting a
resource allocation pattern 53 at first, then judging whether
the resource allocation pattern 53 matches with spare
resources within the resource space 61 in the resource
memory 60, and then determining the resource allocation
pattern 53; a reverse case is also conceivable, however.

[0140] That is, as exemplified in the flowchart of FIG. 22,
having received the allocation request information 80 from
the mobile station 40 (step 161), the base station 30 first
extracts, from the resource memory 60, all resources 60a
satisfying the request (step 162), searches, from among the
extracted group of resources, for the existence of a group of
resources 60a that are in a positional relationship matching a
resource allocation pattern 53 pre-defined in the allocation
pattern definition table 50 (step 163), judges the existence or
nonexistence of a matching resource allocation pattern 53
(step 164) and, if a matching (one or a plurality of) resource
allocation pattern 53 is found, selects the resource allocation
pattern 53 satisfying the request the best, then sets the pattern
identification number 51 in the allocation pattern identifica-
tion number 71 of the allocation notification information 70,
setting the startup coordinate 62 within the resource space 61
in the allocation startup coordinate 72 and notifying the
mobile station 40 of the set resultant.

[0141] As such, the examples of the embodiment are
described for the configuration of the base station including
the resource allocation unit; it is, however, possible to
embody the present invention by configuring it to include in
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the above described apparatus a resource allocation unit that
manages the resources at the individual base stations inte-
grally.

[0142] Note that the present invention can be changed vari-
ously within the scope thereof, in lieu of being limited to the
configurations exemplified in the above embodiment.

[0143] The present invention is contrived to reduce the
amount of information necessary to report a result of allocat-
ing a radio resource in a radio telecommunication carrying
out an information telecommunication by reserving and allo-
cating a radio resource. It is also contrived to prevent a trans-
mission delay of telecommunication information attributable
to an increased amount of information required for reporting
a result of allocating a radio resource in a radio telecommu-
nication carrying out an information telecommunication by
reserving and allocating a radio resource.

What is claimed is:

1. A radio resource allocation method for use in a radio
telecommunication system for a first radio telecommunica-
tion apparatus and a second telecommunication apparatus
carrying out a radio telecommunication by using an allocated
radio resource, comprising

selecting a resource allocation pattern identifying a com-

bination of radio resources allocatable within a resource
management space from among a pre-prepared plurality
of resource allocation patterns, and

notifying the second radio telecommunication apparatus of

pattern identifier information identifying the selected
resource allocation pattern and of startup position infor-
mation thereof within the resource management space.

2. The radio resource allocation method according to claim
1, comprising the steps of

preparing a plurality of resource allocation patterns speci-

fying different combinations of said radio resources
within a resource management space in which the radio
resources are managed,

selecting the resource allocation pattern applicable to a

combination of the radio resources utilizable within the
resource management space from among a plurality of
the resource allocation patterns, and

notifying said second radio telecommunication apparatus

of pattern identifier information identifying the selected
resource allocation pattern and of startup position infor-
mation thereof within the resource management space.

3. The radio resource allocation method according to claim
1, wherein

said second radio telecommunication apparatus carries out

the steps of

preparing a plurality of said resource allocation patterns,

selecting said radio resource to be used on the basis of

notified said pattern identifier information and notified
said startup position information, and

carrying out a radio telecommunication with said first radio

telecommunication apparatus by using the selected
radio resource.

4. The radio resource allocation method according to claim
1, wherein

said radio resource is constituted by one, or a combination

of two or more, of frequency, code, and time.

5. The radio resource allocation method according to claim
1, preparing

aplurality of said resource allocation patterns correspond-

ing to combinations of only adjacent resources in any of
the directions of frequency axis, time axis or code axis,
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within said resource management space when two or
more of the elements comprising frequency, time, and
code, are used as said radio resource.

6. The radio resource allocation method according to claim

1, selecting

a resource allocation pattern of which a transmission
completion clock time predicted from said combination
of radio resources is the earliest when the resource allo-
cation pattern is selected.

7. The radio resource allocation method according to claim

1, selecting

a resource allocation pattern of which a transmission
completion clock time predicted from said combination
of radio resources does not exceed a permissible delay
required by said second radio telecommunication appa-
ratus when the resource allocation pattern is selected.

8. A telecommunication apparatus, comprising:

a storage unit for retaining a plurality of resource allocation
patterns specifying different combinations of radio
resources within a resource management space in which
the radio resources are managed;

a request information detection unit for detecting alloca-
tion request information of the radio resource;

a resource pattern search allocation unit for searching for
the resource allocation pattern corresponding to a com-
bination of the allocatable radio resources in accordance
with the allocation request information; and

an allocation information notification unit for reporting
pattern identifier information indicating the selected
resource allocation pattern and reporting a startup posi-
tion information thereof within the resource manage-
ment space.

9. The telecommunication apparatus according to claim 8,

wherein

said radio resource is constituted by one, or a combination
of two or more, of frequency, code, and time.

10. The telecommunication apparatus according to claim

8, wherein

a plurality of said resource allocation patterns correspond-
ing to combinations of only adjacent resources in any of
the directions of frequency axis, time axis or code axis,
within said resource management space are set in said
storage unit when two or more of the elements compris-
ing frequency, time, and code, are used as said radio
resource.

11. The telecommunication apparatus according to claim

8, wherein

said resource pattern search allocation unit selects the
resource allocation pattern in which a transmission
completion clock time predicted from said combination
of radio resources is the earliest.

12. The telecommunication apparatus according to claim

8, wherein

said resource pattern search allocation unit selects a
resource allocation pattern in which a transmission
completion clock time predicted from said combination
of radio resources does not exceed a required permis-
sible delay.

13. A telecommunication apparatus, comprising:

a storage unit retaining a plurality of resource allocation
patterns;

a request information notification unit for reporting allo-
cation request information of a radio resource;
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10
an allocation information detection unit for detecting pat- a transmission unit for carrying out information telecom-
tern identifier information for identifying the notified munication by usimng the usage radio resource. )
resource allocation pattern and detecting startup posi- 1314~hTh? telecommunication apparatus according to claim
, wherein

tion information of the resource allocation pattern; N . . . . . ..
said request information notification unit sets, in said allo-

cation request information, at least one of a permissible
delay time, a transmission speed, and telecommunica-

an allocation resource judgment unit for determining a
usage radio resource on the basis of the resource alloca-

tion pattern obtained from the storage unit on the basis of tion line condition information.
the pattern identifier information and the startup position
information; and ® ok ok w E
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