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METHOD FOR SCHEDULING RADIO RESOURCES IN MOBILE 

COMMUNICATION SYSTEM 

TECHNICAL FIELD 

5 The present invention is directed to a mobile communication system, and, specifically, 

to a method for scheduling radio resources in a mobile communication system. 

BACKGROUND ART 

FIG. 1 is a structural diagram illustrating a Long Tenn Evolution (LTE) system which 

10 is a mobile communication system. The LTE system is an evolved version of a conventional 

UMTS system and has been standardized by the 3GPP (3rd Generation Partnership Project). 

The LTE network may be generally classified into an Evolved UMTS Ten-estrial Radio 

Access Network (E-UTRAN) and a Core Network (CN). The E-UTRAN includes at least 

one eNode-B serving as a base station and an Access Gateway (AG) located at the end of the 

15 network so that it is connected to an external network. 

The AG may be classified into a portion that handles user traffic and a portion that 

handle~ control traffic. A first AG that handles user traffic may communicate with a second 

AG that handles control traffic via a new interface. A single eNode-B may include at least 

one cell. 

20 A first interface for transmitting user traffic or a second interface for transmitting 

control traffic may be located between several eNode-Bs. The CN includes the AG and a 

plurality of nodes for registering users of User Equipment (UEs). If required, another 

interface for discriminating between the E-UTRAN and the CN may also be used for the LTE 

network. 

25 FIG. 2 is a conceptual diagram illustrating a control plane of a radio interface protocol 
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structure between the UE and the UTRAN (UMTS Te1Testrial Radio Access Network) based 

on the 3GPP radio access network standard. The radio interface protocol horizontally 

includes a physical layer, a data link layer and a network layer. The radio interface protocol 

vertically includes a User Plane for transmitting data and a Control Plane for transmitting a 

5 control signaling. 

The protocol layers shown in FIG. 2 may be classified into the first layer (Ll), the 

second layer (L2), and the third layer (L3) on the basis of three lower layers of an Open 

System Interconnection (OSI) reference model that is well known in the art. 

The physical layer which is as the first layer (Ll) provides an Information Transfer 

10 Service over a physical channel. A radio resource control (RRC) layer located at the third 

layer (L3) controls radio resources between the UE and the network. 

The RRC layer exchanges RRC messages between the UE and the network for this 

purpose. The RRC layer may be distributed to a plurality of network nodes, such as eNode-B 

and AG, and may also be located at the eNode-B or the AG. 

15 A radio protocol control plane will be described with reference to FIG. 2. The radio 

protocol control plane includes a physical layer, a Medium Access Control (MAC) layer, a 

Radio Link Control (RLC) layer and a Radio Resource Control (RRC) layer. 

The physical layer transmits an Infonnation Transfer Service to an upper layer over a 

physical channel while acting as the first layer (Ll). The physical layer is connected to a 

20 Medium Access Control (MAC) layer located thereabove via a transport channel. 

The MAC layer communicates with the physical layer over the transport channel such 

that data is transfe1Ted between the MAC layer and the physical layer. Data is transfeITed 

between respectively different physical layers, such as between a first physical layer of a 

transmitting side and a second physical layer of a receiving side. 

25 The MAC layer of the second layer (L2) provides services to the RLC (Radio Link 
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Control) layer, located thereabove via a logical chaimel. The RLC layer of the second layer 

(L2) suppo1is transmission of data with reliability It should be noted that the RLC layer is 

depicted in dotted lines, because if the RLC functions are implemented in and perfonned by 

the MAC layer, the RLC layer itself may not need to exist. 

5 The RRC (Radio Resource Control) layer located at the lowennost part of the third 

layer (L3) is only defined in the control plai1e. The RRC layer handles the control oflogical 

chaimels, transpo1i channels ai1d physical channels in relation to configuration, 

reconfiguration and release of Radio Beai·ers (RBs). An RB refers to a service that is 

provided by the second layer (L2) for data transfer between the UE ai1d the E-UTRAN. 

10 FIG. 3 is a conceptual diagram illustrating a User Plane of a radio interface protocol 

structure between the UE and the UTRAN according to the 3GPP radio access network 

standard. The radio protocol user plane includes the physical layer, the MAC layer, the RLC 

layer and the PDCP layer. 

The physical layer of the first layer (Ll) and the MAC ai1d RLC layers of the second 

15 layer (L2) are the same as those illustrated in FIG. 2. A PDCP layer of the second layer (L2) 

performs header compression to reduce the size of a relatively-large IP packet header 

containing unnecessary control information in order to effectively transmit IP packets, such 

as IPv4 or IPv6, within a radio-communication period having a narrow bandwidth. 

Uplink and downlink channels for transmitting data between the network ai1d the UE 

20 will hereinafter be desciibed in detail. Downlink channels transmit data from the network to 

the UE. Uplink channels transmit data from the UE to the network. 

Exainples of downlink channels are a Broadcast Channel (BCH) for transmitting 

system information and a downlink Shared Channel (SCH) and a Shared Control Channel 

(SCCH) for transmitting user traffic or control messages. The user traffic or control 

25 messages of a downlink multicast service or broadcast service may be transmitted over the 

IPR2023-01267 Page 5



WO 2007/078155 PCT /KR2007 /000051 

4 

downlink shared channel (SCH) or may be transmitted over an additional multicast channel 

(MCH). 

Examples of uplink channels are a Random Access Channel (RACH) and an uplink 

shared channel (SCH) and a shared control channel (SCCH) for transmitting user traffic or 

5 control messages. 

An 01ihogonal frequency division multiplexing (OFDM) scheme for use in the physical 

layer which is the first layer will hereinafter be described in detail. The OFDM scheme 

divides a high-speed data stream into several low-speed data streams and simultaneously 

transmits the low-speed data streams over a plurality of carriers. Here, each of the plurality 

10 of carriers is a subcarrier. 

The OFDM scheme has orthogonality between several subca1Tiers. Therefore, the 

frequency components of the subcarriers can be detected at the receiving side although 

frequency components of the subca1Tiers overlap each other. 

The high-rate data stream is converted into several low-speed data streams by a 

15 serial/parallel converter, which is also called a "serial to parallel converter." Each of the 

subcarriers is multiplied by the parallel data streams generated by the serial/parallel converter 

and the resultant data streams are summed such that the sum of the data streams is transmitted 

to the receiving side. 

The parallel data streams generated by the serial/parallel converter may be transmitted 

20 to a destination over a plurality of subcarriers according to an Inverse Discrete Fourier 

Transform (IDFT) scheme. The IDFT may be effectively implemented by an Inverse Fast 

Fourier Transform (IFFT) scheme. 

Temporal signal dispersion generated by the multi-path delay spreading, such as 

relative signal dispersion in time, decreases as symbol duration of the low-speed subcarrier 

25 increases. A guard interval longer than a channel delay dispersion interval is inserted 
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between OFDM symbols such that inter-symbol interference may be reduced. If the OFDM 

symbols can be cyclically extended, a duplicate of some pmis of the OFDM signal is 

mrnnged at the guard interval, thereby resulting in the protection of the symbols. 

A conventional Orthogonal Frequency Division Multiple Access (OFDMA) scheme 

5 will hereinafter be described in detail. The OFDMA scheme transmits some pmis of 

subcarriers available for a system based on OFDM modulation to individual users such that a 

multiple access function may be implemented for the users. 

The OFDMA scheme transmits frequency resources called subcarriers to the users. 

The frequency resources are transmitted to the users independent of each other such that they 

10 do not overlap each other. As a result, the frequency resources are exclusively allocated to 

the users such that there is no overlapping. 

FIG. 4 is a block diagram illustrating a transmitter based on a Discrete Fourier 

Transform Single-Orthogonal Frequency Division Multiple (DFT-S-OFDM) scheme, 

hereinafter referred to as a "DFT-S-OFDM transmitter." A conventional DFT-S-OFDM 

15 scheme will be described with reference to FIG. 4. 

For the convenience of description, a plurality of variables will be defined. Variable 

"N" is indicative of the number of subcarriers over which OFDM signals are transmitted. 

Variable "Nb" is indicative of the number of subcarriers for a specific user. Variable "F" is 

indicative of a Discrete Fourier Transform (DFT) matrix. Variable "s" is indicative of a data-

20 symbol vector. Variable "x" is indicative of a vector generated by data dispersion within a 

frequency domain. Variable "y" is indicative of an OFDM-symbol vector. 

A Single Carrie-Frequency Division Multiple Access (SC-FDMA) system conv~rts the 

data symbol(s) into a parallel signal using the serial/parallel converter 410 and performs 

dispersion of the data symbol(s) using a DFT matrix prior to the transmission of the data 

25 symbol(s) by the DFT dispersion module 420 the data symbols. Dispersion of is represented 
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With reference to Equation 1, FNbxNb indicates an Nb-sized DPT matrix used for 

dispersion of the data symbol(s). The subcan-ier mapping unit 430 perfom1s subcan-ier 

5 mapping of the dispersed vector (x) using a specific subcan-ier allocation technique. 

The IFDT module 440 receives the mapped signal from the subcarrier mapping unit 

430 and converts the received signal into a time-domain signal to generate a target signal that 

is received at the receiving side via the parallel/serial converter 450. The target signal 

transmitted to the receiving side can be represented by Equation 2: 

10 [Equation 2] y = F;;;.Nx 

With reference to Equation 2, F;~N indicates an N-sized IDFT matrix required for 

converting a frequency-domain signal to a time-domain signal. The cyclic prefix insertion 

unit 460 inserts a cyclic prefix into the OFDM-symbol vector (y) such that the resultant "y" 

signal including the cyclic prefix is transmitted to a destination. 

15 A method for generating a transmission signal and transmitting the signal to the 

receiving side according to the above-mentioned scheme is refen-ed to as an SC-FDMA 

method. The size of the DPT matrix can be controlled in various ways to implement a 

specific object. 

FIG. 5 is a conceptual diagram illustrating a hybrid ARQ (HARQ) scheme. A method 

20 for implementing HARQ in the downlink physical layer of a radio packet communication 

system will be described with reference to FIG. 5. 

Referring to FIG. 5, the eNode-B determines a UE that is to receive packets and 

infonnation of the type of packet that is to be transmitted to the UE, such as a code rate, a 

modulation scheme and an amount of data. The eNode-B informs the UE of the determined 

25 information over an HS-SCCH (High-Speed Downlink Shared Control Channel) and 
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transmits a corresponding data packet (HS-DSCH) at a time associated with the transmission 

of the infonnation over the HS-SC.CH. 

The UE receives information of the packet over the HS-SC.CH. The UE then 

recognizes the type and transmission point of the packet and receives the conesponding 

5 packet. 

The UE transmits a negative acknowledgement (NACK) signal to the eNode-B if the 

UE fails to decode a specific packet, such as datal. The eNode-B recognizes that packet 

transmission has failed and re-transmits the same data, such as datal, using the same packet 

fonnat or a new packet fonnat at a suitable time point. The UE combines the re-transmitted 

10 packet, such as datal, and a previously-received packet for which packet decoding failed and 

re-attempts packet decoding. 

The UE transmits an acknowledgement (ACK) signal to the eNode-B if the packet is 

received and decoded successfully. The eNode-B recognizes successful packet transmission 

and performs transmission of the next packet, such as data2. 

15 Some parts of the radio resources are allocated according to scheduling of the upper 

layer in order to allow a plurality of eNode-Bs to communicate with a plurality of UEs over 

limited radio resources using a mobile communication system. The scheduling is generally 

executed by the eNode-B(s), which communicate with the UEs using the allocated radio 

resources. 

20 The eNode-B allocates radio resources to the UE upon receiving a request from the UE. 

The eNode-B may also allocate the radio resources to the UE if there is a need to allocate 

radio resources to the UE in the absence of a request from the UE. The radio resources are 

also allocated to the UE if there is a need to pre-allocate the radio resources to the UE. 

The UEs transmit data or control signals using prescribed radio resources allocated by 

25 the eNode-B. The radio resources allocated by the eNode-B in an uplink transmission are 
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Therefore, the radio resources may be unnecessarily wasted if the specific UEs do not 

use the radio resources allocated by the eNode-B. In other words, it is difficult to re-allocate 

radio resources that were pre-allocated to specific UEs to other UEs, thereby resulting in 

5 ineffective use of radio resources. 

Disclosure of invention 

Accordingly, the present invention is directed to a method for scheduling radio 

resources of a mobile communication system that substantially obviates one or more 

IO problems due to limitations and disadvantages of the related art. An object of the present 

invention is to provide a radio-resource scheduling method for improving efficiency of radio 

resources available for a mobile communication system, thereby facilitating more efficient 

communication between the UE and an eNode-B. Another object of the present invention is 

to provide a radio-resource scheduling method for reducing an amount of wasted radio 

15 resources. Still another object of the present invention is to provide a radio-resource 

scheduling method for effectively allocating radio resources using a message received from a 

UE during an uplink transmission by the UE. 

In one aspect of the present invention, a method for scheduling radio resources in a 

mobile communication system is provided. The method includes receiving an indication of 

20 allocated radio resources, transmitting infonnation using the allocated radio resources, either 

transmitting an indication that the radio resources are no longer needed or receiving an 

indication that the radio resources are no longer allocated and no longer transmitting 

infonnation using the radio resources. 

It is contemplated that the method further includes receiving an indication that the 

25 resources are no longer allocated after transmitting the indication that radio resources are no 
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longer needed. It is further contemplated that the indication that the resources are no longer 

allocated includes a message between a second protocol layer and a first protocol layer. 

It is contemplated that transmitting the indication that the radio resources are no longer 

needed includes transmitting either an uplink control signal or a preamble over a random 

5 access channel (RACH). It is fmiher contemplated that the indication that the radio resources 

are no longer needed includes an indication that there is no data left for transmission over an 

uplink path. 

In another aspect of the present invention, a method for scheduling radio resources in a 

mobile communication system is provided. The method includes allocating radio resources 

IO to a first mobile communication tenninal, detennining that the allocated radio resources are 

no longer needed and re-allocating the radio resources to a second mobile communication 

tenninal. 

It is contemplated that determining that the allocated radio resources are no longer 

needed includes receiving an indication that the radio resources are no longer needed. It is 

15 further contemplated that receiving the indication that the radio resources are no longer 

needed includes receiving either an uplink control signal or a preamble over a random access 

channel (RACH). 

It is contemplated that the indication that the radio resources are no longer needed 

includes an indication that there is no data left for transmission over an uplink path. It is 

20 further contemplated that determining that the allocated radio resources are no longer needed 

includes determining that the first mobile communication tenninal has no additional 

information to transmit 

It is contemplated that the method further includes transmitting an indication to the first 

mobile communication terminal that the resources are no longer allocated. It is further 

25 contemplated that the indication that the resources are no longer allocated includes a message 
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between a second protocol layer and a first protocol layer. 

In another aspect of the present invention, a method for scheduling radio resources in a 

mobile communication system is provided. The method includes a network allocating radio 

resources to a first mobile communication tenninal, the first mobile communication tenninal 

5 transmitting infonnation using the allocated radio resources, detennining that the allocated 

radio resources are no longer needed, the network re-allocating the radio resources to a 

second mobile c01mnunication tenninal and the first mobile communication tem1inal no 

longer transmitting information using the radio resources. 

It is contemplated that detennining that the allocated radio resources are no longer 

10 needed includes the first mobile communication tenninal transmitting an indication that the 

radio resources are no longer needed. It is further contemplated that the first mobile 

communication tenninal transmits the indication that the radio resources are no longer needed 

in either an uplink control signal or a preamble over a random access channel (RACH). 

It is contemplated that the method further includes the network transmitting an 

15 indication to the first mobile communication terminal that the resources are no longer 

allocated. It is further contemplated that the indication that the resources are no longer 

allocated includes a message between a second protocol layer and a first protocol layer. 

It is contemplated that determining that the allocated radio resources are no longer 

needed includes the network determining that the first mobile communication tenninal has no 

20 additional information to transmit. It is further contemplated that the method further includes 

the network transmitting an indication to the first mobile communication tenninal that the 

resources are no longer allocated. Preferably, the indication that the resources are no longer 

allocated includes a message between a second protocol layer and a first protocol layer. 

Additional features and advantages of the invention will be set forth in the description 

25 which follows, and in part will be apparent from the description, or may be learned by 
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practice of the invention. It is to be understood that both the foregoing general description 

and the following detailed description of the present invention are exemplary and explanatory 

and are intended to provide fmiher explanation of the invention as claimed. 

These and other embodiments will also become readily apparent to those skilled in the 

5 art from the following detailed descliption of the embodiments having reference to the 

attached figures, the invention not being limited to any patiicular embodiments disclosed. 

Brief Description of Drawings 

The accompanying drawings, which are included to provide a further understanding of 

IO the invention and are incorporated in and constitute a part of this specification, illustrate 

embodiments of the invention and together with the description serve to explain the 

principles of the invention. Features, elements, and aspects of the invention that are 

referenced by the same numerals in different figures represent the same, equivalent, or similar 

features, elements, or aspects in accordance with one or more embodiments. 

15 FIG. 1 is a structural diagram illustrating a conventional Long Term Evolution (LTE) 

system which is a mobile communication system. 

FIG. 2 is a conceptual diagram illustrating a Control Plane of a conventional radio 

interface protocol structure between a UE and a UTRAN based on a 3GPP radio access 

network standard. 

20 FIG. 3 is a conceptual diagram illustrating a User Plane of a conventional radio 

interface protocol structure between a UE and a UTRAN based on a 3GPP radio access 

network standard. 

FIG. 4 is a block diagram illustrating a conventional transmitter based on a DFT-S­

OFDM scheme. 

25 FIG. 5 is a conceptual diagram illustrating a conventional hybrid ARQ (HARQ) scheme. 
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FIG. 6 is a flow chmi illustrating a method for scheduling radio resources of a mobile 

communication system according to a one embodiment of the present invention. 

FIG. 7 is a flow chart illustrating a method for scheduling radio resources of a mobile 

communication system according to another embodiment of the present invention. 

best mode for carrying out the inventionReference will now be made in detail to the 

prefe1Ted embodiments of the present invention, examples of which are illustrated in the 

accompanying drawings. Wherever possible, the same reference numbers will be used 

throughout the drawings to refer to the same or like parts. A method for scheduling radio 

10 resources of a mobile communication system according to the present invention will 

hereinafter be described with reference to the accompanying drawings. 

For the convenience of description and better understanding of the present invention, 

"terminal" is used to refer to a transmitter of an uplink signal and "base station" is used as a 

receiver of the uplink signal. However, it should be noted that the scope of "tenninal" and 

15 "base station" is not limited to the above-mentioned terms and "tenninal" and "base station" 

may also be used to refer to, respectively, a UE and Node-B or eNode-B. 

The following preferred embodiments of the present invention are implemented when 

the present invention is applied to an OFDM-based LTE system. The OFDM system 

allocates a single resource block (RB) composed of both a specific subframe and specific 

20 subcarrier when the eNode-B performs scheduling of uplink or downlink radio resources 

from the eNode-B to the UE. This is unlike a Code Division Multiple Access (CDMA) 

system. The UE or the eNode-B can perform transmission/reception of data using the 

allocated RBs. 

FIG. 6 is a flow chart illustrating a method for scheduling radio resources of a mobile 

25 communication system according to one embodiment of the present invention. The 
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scheduling of data transmission or reception may also be executed by entities other than the 

eNode-B as necessary. For convenience of desc1iption and better understanding of the 

present invention, it is assumed that the scheduling process is executed by only the eNode-B. 

The eNode-B allocates radio resources for data communication to individual UEs 

5 connected to the eNode-B. As previously stated, the radio resources are indicative of RBs. 

The radio resources may be allocated to the UEs upon receiving requests from the UEs. 

The eNode-B may also pre-allocate the radio resources to the UEs as necessary in the 

absence of requests from the UEs. 

The UE radio resource request process 1s executed according to RACH, CQI, 

10 ACK/NACK and data types of a second layer. Each UE receives uplink radio resources 

allocated by the eNode-B (step S60). 

Each UE completes uplink data transmission using the allocated radio resources in an 

uplink transmission path in which the UE is a transmitter (Step S61). Uplink radio resources 

may be left after the UE completes the data transmission using the radio resources. 

15 For example, it is assumed that the eNode-B allocates 100 RBs as uplink radio 

resources of a specific UE. If the radio resources used for the uplink data transmission by the 

UE are only 80 RBs, 20 RBs may be left in the UE. 

The specific UE transmits a message including a specific information to the eNode-B 

in order to inform the eNode-B of remaining radio resources (step S62) if there are remaining 

20 radio resources after the specific UE completes uplink data transmission. Preferably, the 

specific information is included in a "Request for de-allocation of the allocated uplink radio 

resource" message, hereinafter referred to as a "radio resource allocation release request 

message", for requesting the eNode-B to release the allocated radio resources. 

The radio-resource allocation release request message may be transmitted to a 

25 destination according to data types of the second layer illustrated in FIG. 3 or may be 
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transmitted to the destination over a specific physical channel. A representative example of a 

method for transmitting a message including infonnation of the allocated radio resource 

according to the data types of the second layer will hereinafter be described in detail. 

For example, the above-mentioned radio resource allocation release request message 

5 may be contained in a Protocol Data Unit (PDU) of the MAC layer (hereinafter refe1Ted to as 

a "MAC PDU") and transmitted to the eNode-B. The radio resource allocation release 

request message may employ a 1-bit indicator if the radio resource allocation release request 

message is contained in the MAC PDU such that the MAC PDU including the radio resource 

allocation release request message is transmitted to a destination. 

10 The 1-bit indicator is set to "1" to indicate that data for transmission for an uplink 

remains in a buffer of the specific UE. The 1-bit indicator is set to "O" to indicate that there is 

no more data for transmission left in the buffer of the specific UE. 

The eNode-B recognizes the completion of uplink data transmission of the specific UE 

if the 1-bit indicator set to "O" is received. Otherwise, the eNode-B recognizes that data 

15 remains to be transmitted for the uplink in the specific UE if the 1-bit indicator set to "1" is 

received. 

In another example, the RACH which is a representative transport channel may be used 

for transmitting the radio resource allocation release request message. The RACH represents 

a channel for transmitting an initial control message from the UE to the network. 

20 Generally, the RACH is adapted to synchronize between the UE and the network. 

Furthermore, the UE can acquire necessary radio resources using the RACH if there is no 

more data left for transmission in a UE that desires to transmit data in an uplink direction. 

The specific UE transmits a radio resource allocation release request message to the 

eNode-B over the RACH. A specific indicator may be contained in a preamble of the RACH. 

25 In another example, an uplink control signal may be used for transmitting the radio 
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resource allocation release request message. The uplink control signal may also be 

transmitted to a destination along with other uplink control signals if required. There are a 

variety of uplink control signals, such as CQI and ACK/NACK. 

The infonnation of the release request is contained in the CQI or ACK/NACK signal 

5 such that the UE can infonn the eNode-B of the completion of data transmission if the UE 

transmits the CQI or ACK/NACK signal. The UE may also transmit the infonnation of the 

release request to the eNode-B using the 1-bit indicator. 

In another example, a dedicated physical channel may be used for transmitting the 

radio resource allocation release request message. The eNode-B recognizes the presence of 

10 unused radio resources when it receives the radio resource allocation release request message. 

The eNode-B then re-allocates the unused radio resources, such as radio resources released 

by a specific UE, to other UEs (step S63). 

The eNode-B may re-allocate the unused radio resources to the specific UE. The 

eNode-B may allocate the released radio resources to the UEs if it receives radio resource 

15 request messages from other UEs. 

The eNode-B may allocate the released radio resources to the other UEs in the absence 

of a request from the other UEs, if required. The radio resource requests of the other UEs 

may be executed according to random access channel (RACH), CQI, ACK/NACK, and data 

types of the second layer. 

20 FIG. 7 is a flow chart illustrating a method for scheduling radio resources of a mobile 

communication system according to another embodiment of the present invention. As 

illustrate in FIG. 7, the process for controlling the eNode-B to allocate some radio resources 

to the specific UE and a process for controlling the specific UE to transmit/receive data at 

steps S70 and S71 are identical to steps S60 and S61 illustrated FIG. 6. Furthermore, the 

25 method for transmitting the radio resource allocation release request message at step S72 of 
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FIG. 7 is identical to step S62 illustrated FIG. 6 if radio resources are left in the UE 

after uplink data transmission is completed. 

The radio resource allocation release request message may be transmitted according to 

data types of the second layer, may be transmitted over the RACH, or may be transmitted at a 

5 transmission time of the control signals, such as CQI and ACK/NACK. The 1-bit indicator is 

used as the radio resource allocation release request message. 

Setting the 1-bit indicator to 'T' indicates that the buffer of the UE still has data to be 

transmitted. Setting the I -bit indicator to "O" indicates that there is no more data for 

transmission left in the buffer of the UE. In this way, the UE can infonn the eNode-B of 

10 information regarding the state of the buffer. 

The eNode-B transmits a radio resource allocation release completion message to the 

specific UE (step S73) upon receiving the radio resource allocation release request message 

from a specific UE. The eNode-B can prevent the specific UE from re-using the radio 

resources if the eNode-B re-allocates the radio resources to other UEs after transmitting the 

15 radio resource allocation release completion message, thereby preventing a collision between 

the specific UE and the other UEs from being generated. 

The radio-resource allocation release completion message may be transmitted via a 

control signal of the first or second layer. The radio-resource allocation release completion 

message may also be transmitted over a downlink shared channel (DL-SCH). 

20 The eNode-B re-allocates released radio resources to other UEs when it receives the 

radio resource allocation release request message from the specific UE after transmitting the 

radio resource allocation release completion message. The radio resource allocation request 

messages may be received from other UEs such that the released radio resources can be 

allocated to the other UEs. The eNode-B may also allocate the released radio resources to the 

25 other UEs in the absence of radio resource allocation request messages from the other UEs. 
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The method for scheduling radio resources of a mobile communication system 

according to the present invention can re-allocate radio resources to other UEs using a 

message received from a specific UE such that wasted radio resources are minimized when 

allocated radio resources remain in the specific UE after it completes uplink data 

5 transmission. In this way, efficiency of data communication in a mobile communication 

system may be enhanced. 

It will be apparent to those skilled in the art that various modifications and variations 

can be made in the present invention without depatiing from the spirit or scope of the 

inventions. Therefore, it is intended that the present invention covers the modifications and 

Io variations of this invention provided they come within the scope of the appended claims and 

their equivalents. 

As the present invention may be embodied in several fonns without departing from the 

spirit or essential characteristics thereof, it should also be understood that the above­

described embodiments are not limited by any of the details of the foregoing description, 

15 unless otherwise specified, but rather should be construed broadly within its spirit and scope 

as defined in the appended claims. Therefore, all changes and modifications that fall within 

the metes and bounds of the claims, or equivalence of such metes and bounds are intended to 

be embraced by the appended claims. 

The foregoing embodiments and advantages are merely exemplary at1d are not to be 

20 construed as limiting the present invention. The present teaching can be readily applied to 

other types of apparatuses. 

The description of the present invention is intended to be illustrative, and not to limit 

the scope of the claims. Many alternatives, modifications, and variations will be apparent to 

those skilled in the art. In the claims, means-plus-function clauses are intended to cover the 

25 structure described herein as performing the recited function and not only structural 
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equivalents but also equivalent structures. 

INDUSTRIAL APPLICABILITY 

The present invention can be applied to a mobile communication system. 

IPR2023-01267 Page 20



5 

WO 2007/078155 PCT /KR2007 /000051 

19 

What is claimed is: 

1. A method for scheduling radio resources in a mobile communication system, 

the method comprising: 

receiving an indication of allocated radio resources; 

transmitting infonnation using the allocated radio resources; 

one of transmitting an indication that the radio resources are no longer needed and 

receiving an indication that the radio resources are no longer allocated; and 

no longer transmitting information using the radio resources. 

2. The method according to claim 1, further comprising: 

receiving an indication that the resources are no longer allocated after transmitting the 

indication that radio resources are no longer needed. 

3. The method according to claim 1, wherein the indication that the resources are 

15 no longer allocated comprises a message between a second protocol layer and a first protocol 

layer. 

4. The method according to claim 1, wherein transmitting the indication that the 

radio resources are no longer needed comprises transmitting one of an uplink control signal 

20 and a preamble over a random access channel (RACH). 

25 

5. The method according to claim 1, wherein the indication that the radio 

resources are no longer needed compnses an indication that there is no data left for 

transmission over an uplink path. 

6. A method for scheduling radio resources in a mobile communication system, 
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the method compiising: 

allocating radio resources to a first mobile com111unication tenninal; 

detennining that the allocated radio resources are no longer needed; and 

re-allocating the radio resources to a second mobile communication tenninal. 

7. The method according to claim 6, wherein detennining that the allocated radio 

resources are no longer needed compiises receiving an indication that the radio resources are 

no longer needed. 

8. The method according to claim 7, wherein receiving the indication that the 

radio resources are no longer needed compiises receiving one of an uplink control signal and 

a preamble over a random access channel (RACH). 

9. The method according to claim 7, wherein the indication that the radio 

15 resources are no longer needed comprises an indication that there is no data left for 

transmission over an uplink path. 

10. The method according to claim 6, wherein determining that the allocated radio 

resources are no longer needed compiises determining that the first mobile communication 

20 terminal has no additional information to transmit. 

25 

11. The method according to claim 10, further comprising: 

transmitting an indication to the first mobile communication terminal that the resources 

are no longer allocated. 
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12. The method according to claim 11, wherein the indication that the resources 

are no longer allocated comp1ises a message between a second protocol layer and a first 

protocol layer. 

13. A method for scheduling radio resources in a mobile communication system, 

the method comprising: 

a network allocating radio resources to a first mobile communication tenninal; 

the first mobile communication tenninal transmitting infonnation using the allocated 

radio resources; 

10 detennining that the allocated radio resources are no longer needed; 

15 

20 

the network re-allocating the radio resources to a second mobile communication 

terminal; and 

the first mobile communication terminal no longer transmitting information using the 

radio resources. 

14. The method according to claim 13, wherein detennining that the allocated 

radio resources are no longer needed comprises the first mobile communication terminal 

.• · 
transmitting an indication that the radio resources are no longer needed. 

15. The method according to claim 14, wherein the first mobile communication 

terminal transmits the indication that the radio resources are no longer needed in one of an 

uplink control signal and a preamble over a random access channel (RACH). 

16. The method according to claim 14, further comprising: 

25 the network transmitting an indication to the first mobile communication terminal that 

the resources are no longer allocated. 
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17. The method according to claim 16, wherein the indication that the resources 

are no longer allocated comprises a message between a second protocol layer and a first 

protocol layer. 

18. The method according to claim 13, wherein detennining that the allocated 

radio resources are no longer needed comprises the network detennining that the first mobile 

communication tenninal has no additional infonnation to transmit. 

19. The method according to claim 18, further comprising: 

10 the network transmitting an indication to the first mobile communication tenninal that 

the resources are no longer allocated. 

20. The method according to claim 19, wherein the indication that the resources 

are no longer allocated comprises a message between a second protocol layer and a first 

15 protocol layer. 
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FIG. 1 
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FIG. 2 
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FIG. 4 
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FIG. 6 
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FIG. 7 
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