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Description
METHOD FOR CONTROLLING HARQ OPERATION IN

DYNAMIC RADIO RESOURCE ALLOCATION
Technical Field

[1] The present invention relates to a wireless communication system providing wireless

communication services and a terminal, and more particularly, to a method for commu

nicating data between a base station and a terminal in Evolved Universal Mobile

Telecommunications System (E-UMTS) or Long Term Evolution (LTE) System

evolved from UMTS, particularly, a method for transferring maximum data with

minimum radio resources by controlling a Hybrid Automatic Repeat request (HARQ)

operation in a dynamic radio resource allocation or scheduling.

Background Art
[2] Fig. 1 shows a network architecture of E-UMTS as a mobile communication system

to which the related art and the present invention are applied. The E-UMTS system has

evolved from the existent UMTS system and a basic standardization therefor is u n

dergoing in 3GPP. Such E-UMTS system may also be referred to as a Long Term

Evolution (LTE) system.

[3] E-UMTS network may be divided into E-UTRAN and Core Network (CN). The E-

UTRAN includes a terminal (User Equipment, referred to as 'UE' hereinafter), a base

station (referred to as 'eNode B' hereinafter), a Serving Gateway (S-GW) located at

the end of the network to be connected to an external network, and a Mobility

Management Entity (MME) for managing the mobility of the UE. One or more cells

may exist in one eNode B.

[4] Fig. 2 shows a radio interface protocol architecture between UE and base station

based on the 3GPP radio access network standard. The radio interface protocol in Figs.

2 and 3 has horizontal layers comprising a physical layer, a data link layer and a

network layer, and has vertical planes comprising a user plane for transmitting data in

formation and a control plane for transmitting a control signaling. The protocol layers

in Figs. 2 and 3 can be divided into a first layer (Ll), a second layer (L2) and a third

layer (L3) based on three lower layers of an Open System Interconnection (OSI)

standard model widely known in communications systems.

[5] Hereinafter, each layer in the radio protocol control plane in Fig. 2 and a radio

protocol user plane in Fig. 3 will be described.

[6] A first layer, as a physical layer, provides an information transfer service to an upper

layer using a physical channel. The physical layer is connected to its upper layer,

called a Medium Access Control (MAC) layer, via a transport channel. The MAC layer



and the physical layer exchange data via the transport channel. Data is transferred via a

physical channel between different physical layers, namely, between the physical layer

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

[7] The MAC layer located at the second layer provides a service to an upper layer,

called a Radio Link Control (RLC) layer, via a logical channel. The RLC layer of the

second layer supports reliable data transmissions. The function of the RLC layer may

be implemented as a functional block in the MAC layer. In this case, the RLC layer

may not exist. A Packet Data Convergence Protocol (PDCP) layer of the second layer,

in the radio protocol user plane, is used to efficiently transmit IP packets, such as IPv4

or IPv6, on a radio interface with a relatively small bandwidth. For this purpose, the

PDCP layer reduces the size of an IP packet header which is relatively great in size and

includes unnecessary control information, namely, a function called header com

pression is performed.

[8] A Radio Resource Control (RRC) layer located at the uppermost portion of the third

layer is only defined in the control plane. The RRC layer controls logical channels,

transport channels and physical channels in relation to configuration, re-configuration

and release of Radio Bearers (RBs). Here, the RB signifies a service provided by the

second layer for data transmissions between the terminal and the UTRAN.

[9] In general, a dynamic radio resource scheduling is a method for informing radio

resources to be used every time of a transmission or reception of UE. Fig. 4 is an

exemplary view showing the operations of the dynamic radio resource allocation.

Typically, an uplink radio resource allocation (e.g., UL GRANT) message or downlink

radio resource allocation (e.g., DL ASSIGNMENT) message is transmitted via a

Physical Downlink Control Channel (PDCCH). Accordingly, a UE receives or

monitors the PDCCH at every designated time. Upon receiving a UE identifier (e.g.,

C-RNTI) allocated, then the UE receives or transmits radio resources indicated in the

UL GRAT or DL ASSIGNMENT transmitted via the PDCCH, and then uses the radio

resources to enable data transmission/reception between the UE and eNode B.

[10] Fig. 5 is an exemplary view showing a detailed embodiment of HARQ applied to a

downlink physical layer of a radio packet communication system. As shown in Fig. 5,

eNode B decides a UE to receive a packet and a format of packet (coding rate,

modulation method, data amount, and the like) to be transmitted to the UE. The eNode

B then informs the UE of such information via the PDCCH, and thereafter transmits

the corresponding data packet through a Physical Downlink Shared Channel (PDSCH)

at an associated time. Thus, the UE can receive the information transmitted via the

PDCCH so as to be known of the format of the packet to be transmitted to it and the

packet transmission time, and also receive the corresponding packet via the PDSCH.

After receiving the packet, the UE decodes the packet data. In case of a successful



decoding, the UE transmits an ACK signal to the eNode B. The eNode B receiving the

ACK signal may sense that the packet has successfully been received, thus to perform

the next packet transmission. In case of an unsuccessful decoding, the UE transmits a

NACK signal to the eNode B. The eNode B receiving the NACK signal may sense that

the packet has unsuccessfully been received by the UE and accordingly retransmits the

same data packet in the same format or a new format at an appropriate time. Here, the

UE may combine the retransmitted packet with a packet which was received but failed

to be decoded in various ways so as to attempt the decoding again.

[11] As mentioned above, between the UE and the eNode B, a transmitting side performs

the retransmission until it receives a HARQ ACK from a receiving side. However, in

case where the transmitting side continuously receives a HARQ NACK from the

receiving side, if the transmitting side keeps performing the retransmission, a delay of

data transmission may occur. For example, referring to Fig. 5, if the transmitting side

continuously receives NACK for Data 1 from the receiving side and thereby keeps

performing the retransmission, the next Data 2 may not start to be transmitted. That is,

the transmission of Data 2 is delayed. Accordingly, in general, when the HARQ

operation is performed, the transmitting side should perform the transmission by

setting how many times the retransmission should be performed for which data,

namely, the maximum number of retransmissions. That is, the transmitting side would

not perform the retransmission more than the maximum number of retransmissions.

[12] However, a value such as transmission delay requirement depends on services. For

example, a delay should be minimized for a voice call. Also, a delay may not be a

problem for an Internet service. Therefore, the maximum number of retransmissions

should differently be designated for each service.

Disclosure of Invention

Technical Solution
[13] Therefore, it is an object of the present invention to minimize an amount of radio

resources to be used and simultaneously meet a Quality of Service (QoS) of each

service by providing an efficient radio resource allocation, in using a dynamic radio

resource allocation.

[14] To achieve these objects, there is provided a method for communicating data in a

wireless communication system, comprising: receiving a radio resource allocation

message from a network, the message including information related to a Hybrid

Automatic Repeat request (HARQ) process; and transmitting one or more data blocks

according to the received radio resource allocation message.

[15] To achieve these objects, there is also provided a mobile terminal for communicating

data in a wireless communications system, the mobile terminal comprising: a



transceiver adapted to transmit or receive the data; a memory adapted to store the data

transmitted or received via the transceiver or from an external source; and a processor

cooperating with the transceiver and the memory and adapted to perform the steps of,

receiving a radio resource allocation message from a network, wherein the radio

resource allocation message includes information related to a HARQ (Hybrid

Automatic Repeat request) process; and transmitting one or more data blocks

according to the received radio resource allocation message.

Brief Description of the Drawings
[16] Fig. 1 is a network architecture of E-UTRAN which is a mobile communication

system to which the related art and the present invention are applied.

[17] Fig. 2 is an exemplary view showing an architecture of radio interface protocols

between a terminal and E-UTRAN in a control plane according to the related art.

[18] Fig. 3 is an exemplary view showing an architecture of radio interface protocols

between a terminal and E-UTRAN in a user plane according to the related art.

[19] Fig. 4 is an exemplary view showing a dynamic radio resource allocating operation.

[20] Fig. 5 is an exemplary view showing a Hybrid Automatic Repeat Request (HARQ)

operation.

[21] Fig. 6 is an exemplary view showing an adaptive HARQ operation.

[22] Fig. 7 is an exemplary view showing a non-adaptive HARQ operation.

[23] Fig. 8 shows a first embodiment of a radio resource allocation in accordance with the

present invention.

[24] Fig. 9 shows a second embodiment of a radio resource allocation in accordance with

the present invention.

[25] Fig. 10 shows a third embodiment of a radio resource allocation in accordance with

the present invention.

[26] Fig. 11 shows a fourth embodiment of a radio resource allocation in accordance with

the present invention.

[27] Fig. 12 shows a fifth embodiment of a radio resource allocation in accordance with

the present invention.

[28] Fig. 13 shows a sixth embodiment of a radio resource allocation in accordance with

the present invention.

[29] Fig. 14 shows a seventh embodiment of a radio resource allocation in accordance

with the present invention.

[30] Fig. 15 shows an eighth embodiment of a radio resource allocation in accordance

with the present invention.

Mode for the Invention
[31] One aspect of this disclosure relates to the recognition by the present inventors about



the problems of the related art as described above, and further explained hereafter.

Based upon this recognition, the features of this disclosure have been developed.

[32] Although this disclosure is shown to be implemented in a mobile communication

system, such as a UMTS developed under 3GPP specifications, this disclosure may

also be applied to other communication systems operating in conformity with different

standards and specifications.

[33] Hereinafter, configuration and operation of the preferred embodiments of the present

invention will be described with reference to the accompanying drawings.

[34] First, in order to allocate radio resources, a transmission of radio resource allocation

message is needed. Fig. 6 shows an adaptive HARQ operation. As shown in Fig. 6, the

adaptive HARQ is configured such that a transmitting side performs a retransmission

only when receiving a radio resource allocation message. Fig. 7 shows a non-adaptive

HARQ operation. As shown in Fig. 7, the non-adaptive HARQ is configured such that

when receiving a radio resource allocation message indicating an initial transmission

of new data, a transmitting side can use a radio resource indicated in the message as it

is at a time when a retransmission is required to be performed. That is, the non-

adaptive HARQ allows the transmitting side to perform the retransmission even

without receiving the radio resource allocation message at the time when the re

transmission is required to be performed.

[35] Fig. 8 is a first embodiment of a radio resource allocation in accordance with the

present invention. As shown in Fig. 8, when an uplink radio resource is allocated via a

L1/L2 control channel (i.e., Physical Downlink Control Channel (PDCCH)), a radio

resource allocation message indicates a maximum number of retransmission to a UE.

For example, in Fig. 8, the first radio resource allocation message indicates that the

maximum number of retransmission is 3, and the second radio resource allocation

message indicates that the maximum number of retransmission is 5. Therefore, the UE

can retransmit first data maximum 3 times, and second data maximum 5 times. That is,

when the UE receives the information related to the maximum number of re

transmission through the radio resource allocation message, the retransmission is not

performed more than the number of times indicated. That is, in case of a certain radio

resource being allocated, if the UE exceeds the maximum number of retransmission for

data which is being transmitted, the radio resource is released and used no more.

[36] Also, in order to dynamically control the maximum number of retransmission, the

UE may be allowed to perform the retransmission until a certain event is generated.

That is, upon transmitting a certain data block, the UE can continue to retransmit the

data being transmitted, if the UE has not been allocated a radio resource required for

the retransmission of the data block or until it receives an indication as to an initial

transmission of new data. In other words, if the UE has not been allocated a radio



resource required for the retransmission of a data block or receives the indication as to

the initial transmission of new data, it is assumed that the UE has reached the limit of

maximum number of retransmission. Fig. 9 is a second embodiment of a radio resource

allocation in accordance with the present invention. In Fig. 9, "Allocation N" denotes

an initial transmission of new data, and "Allocation R" denotes a retransmission of

certain data. As shown in Fig. 9, an initial radio resource allocation message is a

message for indicating a transmission of new data. Thus, the UE configures a new data

block to start its transmission. Afterwards, since the UE has received a radio resource

allocation message indicating a retransmission at next retransmission timing, it

performs the retransmission. However, in Fig. 9, the UE has not received any radio

resource allocation message at a time specified by K. Accordingly, the UE does not

perform the retransmission any more for Process 1 related to the timing, namely, it

considers as it has reached the limit of the maximum number of retransmission. Also,

the UE has received a radio resource allocation message indicating an initial

transmission of new data at a time specified by M. Accordingly, even if there is any

data having unsuccessfully transmitted in the related process, the UE does not perform

the retransmission any more and considers it as having reached the limit of the

maximum number of retransmission. The UE then performs the transmission of the

new data according to the indication of the radio resource allocation message.

[37] The present invention aims to reduce the number of transmission of the radio

resource allocation message. To this end, the present invention proposes an allocation

of plural processes to one radio resource allocation message. Fig. 10 is a third em

bodiment for a radio resource allocation according to the present invention. As shown

in Fig. 10, one radio resource allocation message is applied to every process (e.g.,

processes 1 to 4) set for a UE. Thus, upon receiving the radio resource allocation

message, the UE operates with considering as being able to use a radio resource

indicated in the radio resource allocation message at every process set therefor.

[38] As another method, process information may be included in the radio resource al

location message to thusly allow a radio resource to be selectively allocated. That is,

one radio resource allocation message may include information related to specific

process to which such message should be applied. Accordingly, after receiving the

radio resource allocation message, if the radio resource allocation message includes

related process information, the UE regards it as being able to use a radio resource

indicated in the radio resource allocation message at processes informed by the process

information. For example, as shown in Fig. 11, the first radio resource allocation

message indicates that the radio resource allocation message is applied to processes 1,

2, 3 and 4. Hence, the UE uses a radio resource indicated in the radio resource al

location message at the processes 1, 2, 3 and 4. In addition, as shown in Fig. 11, the



second radio resource allocation message indicates that the radio resource allocation

message is applied to processes 1 and 3. Accordingly, the UE uses a radio resource

indicated in the radio resource allocation message at the processes 1 and 3.

[39] Still referring to Fig. 11, the use of a reception timing of the radio resource allocation

message allows part of process ID to be emitted. For example, in Fig. 11, since the first

radio resource allocation message is transmitted at a timing corresponding to the

process 1, the radio resource allocation message can be considered as being applied to

the process 1. Therefore, employing such manner, as shown in Fig. 12, part of process

ID can be emitted from the radio resource allocation message. That is, radio resources

actually allocated to the UE in Fig. 11 is the same as radio resources allocated to the

UE in Fig. 12 in their amount and characteristic (or property).

[40] Also, the present invention may enable a process allocation pattern to be previously

set. For example, at the beginning of a call setup, upon receiving a radio resource al

location message, eNode B and UE may preset information related to a process, to

which the radio resource allocation message is applied, and a process allocation

pattern. For example, upon the call setup, if the radio resource allocation message is set

to be used at processes 2 and 4, an operation shown in Fig. 13 may be performed. That

is, even if the firstly received radio resource allocation message does not include

process related information, the UE uses a radio resource indicated by the radio

resource allocation message at the processes 2 and 4. Also, during the procedure, a

plurality of process allocation patterns are set at the beginning of the call, and an

identity of a process allocation pattern to be actually used may be informed through the

radio resource allocation message.

[41] The present invention proposes to apply one radio resource allocation message to a

plurality of time intervals. Accordingly, the number of transmission of the radio

resource allocation message can be reduced. That is, the radio resource allocation

message indicates during which time intervals the radio resource allocation message is

applied. Therefore, if the radio resource allocation message includes time interval in

formation, the UE having received the radio resource allocation message uses radio

resources indicated in the radio resource allocation message during the time intervals

informed by the time interval information. For example, as shown in Fig. 14, the first

radio resource allocation message indicates that it is applied during six Transmission

Time Intervals (TTIs). Accordingly, the UE uses the radio resources indicated in the

radio resource allocation message during the six TTIs. Here, the TTI may be set for

each process. In other words, in Fig. 14, since the first radio resource allocation

message is received at the first process, the radio resources indicated in the radio

resource allocation message is used during the six TTIs during which the first process

is activated.



[42] Unlike to this, Fig. 15 illustrates that consecutive TTIs are used without considering

processes. That is, as shown in Fig. 15, the first radio resource allocation message

indicates that the message is applied during 16 TTIs. Thus, the UE uses radio resources

indicated in the radio resource allocation message during the 16 consecutive TTIs. In

addition, instead of the TTIs, the number of transmission-allowed Medium Access

Control Protocol Data Units (MAC PDUs) may be informed. For example, the radio

resource allocation message may include an indication that 3 MAC PDUs are available

to be transmitted.

[43] Here, a measurement gap related to the present invention will not be described. A UE

can receive a specific frequency or a specific radio access technology at a specific

time. Thus, in order that the UE which is receiving one frequency of a specific radio

access technology could receive another frequency or another radio access technology,

the UE should move out of the frequency of the current radio access technology which

it is receiving. However, when the UE is communicating data with an eNode B at the

current frequency, if the UE randomly changes such frequency, a data access error may

occur. In order to prevent this, a measurement gap may be set between the eNode B

and the UE. Accordingly, at a time indicated by the measurement gap, the UE transits

into a frequency of a radio access technology which it desires to measure. When the

indicated time is over, the UE returns to its frequency at which it originally com

municates data.

[44] Here, the present invention proposes that a UE intended to perform a measurement

process can efficiently perform a HARQ operation.

[45] To this end, the present invention proposes that when a UE enters a handover, if a

timing for performing HARQ retransmission is equal to the measurement gap, the UE

may use the measurement gap for measuring a cell of another radio access technology

or a cell of another frequency. That is, when the measurement gap is overlapped with

the HARQ retransmission, the UE is needed to stop the HARQ retransmission for the

overlapped time. If valid radio resources are left after the completion of the mea

surement gap, the UE is needed to perform the HARQ retransmission.

[46] Also, the present invention proposes that when a UE is not in handover, if a timing

for performing the HARQ retransmission is equal to the measurement gap, the UE may

measure a cell of another radio access technology or a cell of another frequency. That

is, even if the measurement gap is overlapped with the HARQ retransmission, the UE

is needed to perform the HARQ retransmission. If valid radio resources are left after

the completion of the measurement gap, the UE is needed to perform the HARQ re

transmission.

[47] The present invention also proposes that when a UE is not in handover, if a timing

for receiving HARQ ACK/NACK from an eNode B is equal to the measurement gap,



the UE may not measure a cell of another radio access technology or a cell of another

frequency. That is, if the measurement gap is overlapped with the reception time of the

HARQ ACK/NACK, the UE may neither stop the HARQ operation nor use the mea

surement gap.

[48] The present invention also proposes that when a UE transmits an RRC message, if a

timing for performing the HARQ retransmission of MAC PDU including the RRC

message is equal to the measurement gap, the UE may not measure a cell of another

radio access technology or a cell of another frequency. That is, even if the mea

surement gap is overlapped with the HARQ retransmission of the MAC PDU including

the RRC message, the UE is needed to perform the HARQ retransmission. When valid

radio resources are left after the completion of the measurement gap, the UE is needed

to perform the HARQ retransmission.

[49] The present invention proposes that when a UE transmits MAC PDU including RRC

message, if a timing for receiving HARQ ACK/NACK of the MAC PDU from an

eNode B, the UE may not measure a cell of another radio access technology or a cell of

another frequency. That is, when the measurement gap is overlapped with the reception

timing of the HARQ ACK/NACK, the UE may not use the measurement gap.

[50] The present invention proposes that when transmitting a RRC measurement report

message, if a timing for performing a HARQ retransmission of MAC PDU including

the RRC measurement report message is equal to the measurement gap, the UE may

not measure a cell of another radio access technology or a cell of another frequency.

That is, even if the measurement gap is overlapped with the HARQ retransmission of

the MAC PDU including the RRC measurement report message, the UE may perform

the HARQ retransmission. When valid radio resources are left after the completion of

the measurement gap, the UE may perform the HARQ retransmission.

[51] The present invention proposes that when transmitting a MAC PDU including a RRC

measurement report message, if a timing for receiving HARQ ACK/NACK of the

MAC PDU from an eNode B is equal to the measurement gap, the UE may not

measure a cell of another radio access technology or a cell of anther frequency. That is,

when the measurement gap is overlapped with the reception timing of the HARQ

ACK/NACK, the UE may neither stop the HARQ operation nor use the measurement

gap-

[52] The present invention proposes that when a UE is in a handover area, if a dis

continuous reception (DRX) timing is equal to a timing of the measurement gap, the

UE may use the measurement gap. When the UE is not in the handover area and the

DRX timing is equal to the timing of the measurement gap, the UE may not use the

measurement gap.

[53] The present invention proposes that when a UE is in a handover area and there is a



HARQ retransmission to receive downwardly, if a DRX timing is equal to a timing of

a measurement gap, the UE may use the measurement gap. When the UE is not in the

handover area and there is a HARQ retransmission to receive downwardly, if the DRX

timing is equal to the timing of the measurement gap, the UE may not use the mea

surement gap.

[54] Here, the present invention may be applied based upon whether a UE is in a

handover area. However, other criteria may be considered. That is, examples of those

criteria may include ® whether a cell in which a UE is staying or a cell which the UE

is receiving has quality more than or less than a certain level, © whether the UE has

received MAC or RRC command to perform a certain action, © whether there is a

RRC message to be transmitted, ® whether there is a RRC process in progress, ©

whether there is a measurement report to be transmitted, © whether a length of DRX

level or interval is more than or less than a certain reference value, © whether quality

of neighboring cell is more than or less than a certain reference, ® whether a certain

time elapsed after a transmission time of a lastly-transmitted measurement report, ®

whether a certain time elapsed after a time of a lastly -performed measurement, and ®

whether a certain time elapsed after a time of a lastly-used measurement gap.

[55] For example, when UL HARQ related data transmission timing is overlapped with

the measurement gap, the UE determines whether to use the measurement gap,

according to whether the above criteria are met. However, if the measurement gap is

not equal to the HARQ, the UE always performs the measurement.

[56] In addition, when DL HARQ related data reception timing is overlapped with the

measurement gap, the UE determines whether to use the measurement gap, according

to whether the above criteria are met. However, if the measurement gap is not

overlapped with the HARQ, the UE always performs the measurement.

[57] When an expected DL HARQ related data reception timing is overlapped with the

measurement gap, the UE determines whether to use the measurement gap according

to whether the above criteria are met. However, if the measurement gap is not

overlapped with the HARQ, the UE always performs the measurement.

[58] When HARQ related ACK/NACK reception timing is overlapped with the mea

surement gap, the UE determines whether to use the measurement gap according to

whether the above criteria are met. However, if the measurement gap is not overlapped

with the HARQ, the UE always performs the measurement.

[59] When HARQ related ACK/NACK transmission timing is equal to the measurement

gap, the UE determines whether to use the measurement gap according to whether the

above criteria are met. However, if the measurement gap is not overlapped with the

HARQ, the UE always performs the measurement.

[60] During the procedure, when the UE transmits the HARQ NACK, it may be defined



that DL HARQ related data reception is expected. Also, during the procedure, when a

certain time elapses after the transmission of the HARQ NACK, it may be defined that

DL HARQ related data reception is expected. In addition, during the procedure, when

a certain time does not elapse after the transmission of the HARQ NACK, it may be

defined that DL HARQ related data reception is expected.

[61] Also, the measurement gap may partially be used. For example, assuming that the

measurement gap is 10 ms, if the measurement gap is overlapped with the NARQ

operation by just 1 ms, the UE does use the measurement gap for the remaining time

intervals except for the 1 ms thereof.

[62] In addition, the HARQ operation may forcibly be performed. That is, when UL

HARQ related data transmission timing is overlapped with the measurement gap, the

UE may not use the measurement gap at any time. That is, the UE does not perform the

measurement for the time interval. Also, when the DL HARQ related data reception

timing is overlapped with the measurement gap, the UE may not use the measurement

gap at any time. That is, the UE does not perform the measurement for the time

interval. Furthermore, when an expected DL HARQ related data reception timing is

overlapped with the measurement gap, the UE may not use the measurement gap at

any time. That is, the UE does not perform the measurement for the time interval.

Also, when the HARQ related ACK/NACK reception timing is overlapped with the

measurement gap, the UE may not use the measurement gap at any time. That is, the

UE does not perform the measurement for the time interval.

[63] Therefore, the present invention allows an increase in an efficiency of radio resources

by dynamically adjusting the maximum number of retransmission, efficiently

combining radio resource allocation information, or adjusting HARQ operation during

a measurement process.

[64] The present disclosure may provide a method of communicating data in a wireless

communication system, the method comprising: receiving a radio resource allocation

message from a network, wherein the radio resource allocation message includes in

formation related to a HARQ (Hybrid Automatic Repeat request) process; and

transmitting one or more data blocks according to the received radio resource a l

location message, wherein the radio resource allocation message is received on

Physical Downlink Control Channel (PDCCH), the radio resource allocation message

includes a plurality of HARQ process identifier information, the one or more data

blocks are transmitted at each time indicated by the plurality of HARQ process

identifier information, a pattern of the information related to HARQ process is prede

termined during a call setup between a terminal and the network, the radio resource al

location message includes information related to a Transmission Time Interval (TTI),

the radio resource allocation message includes a maximum number of retransmission



in the HARQ process.

[65] It can be also said that the present disclosure may provide a mobile terminal for com

municating data in a wireless communications system, the mobile terminal comprising:

a transceiver adapted to transmit or receive the data; a memory adapted to store the

data transmitted or received via the transceiver or from an external source; and a

processor cooperating with the transceiver and the memory and adapted to perform the

steps of, receiving a radio resource allocation message from a network, wherein the

radio resource allocation message includes information related to a HARQ (Hybrid

Automatic Repeat request) process; and transmitting one or more data blocks

according to the received radio resource allocation message.

[66] Although the present disclosure is described in the context of mobile commu

nications, the present disclosure may also be used in any wireless communication

systems using mobile devices, such as PDAs and laptop computers equipped with

wireless communication capabilities (i.e. interface). Moreover, the use of certain terms

to describe the present disclosure is not intended to limit the scope of the present

disclosure to a certain type of wireless communication system. The present disclosure

is also applicable to other wireless communication systems using different air in

terfaces and/or physical layers, for example, TDMA, CDMA, FDMA, WCDMA,

OFDM, EV-DO, Wi-Max, Wi-Bro, etc.

[67] The exemplary embodiments may be implemented as a method, apparatus or article

of manufacture using standard programming and/or engineering techniques to produce

software, firmware, hardware, or any combination thereof. The term "article of m an

ufacture" as used herein refers to code or logic implemented in hardware logic (e.g., an

integrated circuit chip, Field Programmable Gate Array (FPGA), Application Specific

Integrated Circuit (ASIC), etc.) or a computer readable medium (e.g., magnetic storage

medium (e.g., hard disk drives, floppy disks, tape, etc.), optical storage (CD-ROMs,

optical disks, etc.), volatile and non-volatile memory devices (e.g., EEPROMs, ROMs,

PROMs, RAMs, DRAMs, SRAMs, firmware, programmable logic, etc.).

[68] Code in the computer readable medium may be accessed and executed by a

processor. The code in which exemplary embodiments are implemented may further be

accessible through a transmission media or from a file server over a network. In such

cases, the article of manufacture in which the code is implemented may comprise a

transmission media, such as a network transmission line, wireless transmission media,

signals propagating through space, radio waves, infrared signals, etc. Of course, those

skilled in the art will recognize that many modifications may be made to this con

figuration without departing from the scope of the present disclosure, and that the

article of manufacture may comprise any information bearing medium known in the

art.



[69] As the present disclosure may be embodied in several forms 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 de

scription, unless otherwise specified, but rather should be construed broadly within its

spirit and scope as defined in the appended claims, and therefore all changes and modi

fications that fall within the metes and bounds of the claims, or equivalents of such

metes and bounds are therefore intended to be embraced by the appended claims.



Claims
[1] A method of communicating data in a wireless communication system, the

method comprising:

receiving a radio resource allocation message from a network, wherein the radio

resource allocation message includes information related to a HARQ (Hybrid

Automatic Repeat request) process; and

transmitting one or more data blocks according to the received radio resource al

location message.

[2] The method of claim 1, wherein the radio resource allocation message is received

on Physical Downlink Control Channel (PDCCH).

[3] The method of claim 1, wherein the radio resource allocation message includes a

plurality of HARQ process identifier information.

[4] The method of claim 3, wherein the one or more data blocks are transmitted at

each time indicated by the plurality of HARQ process identifier information.

[5] The method of claim 1, wherein a pattern of the information related to HARQ

process is predetermined during a call setup between a terminal and the network.

[6] The method of claim 1, wherein the radio resource allocation message includes

information related to a Transmission Time Interval (TTI).

[7] The method of claim 1, wherein the radio resource allocation message includes a

maximum number of retransmission in the HARQ process.

[8] A mobile terminal for communicating data in a wireless communications system,

the mobile terminal comprising:

a transceiver adapted to transmit or receive the data;

a memory adapted to store the data transmitted or received via the transceiver or

from an external source; and

a processor cooperating with the transceiver and the memory and adapted to

perform the steps of,

receiving a radio resource allocation message from a network, wherein the radio

resource allocation message includes information related to a HARQ (Hybrid

Automatic Repeat request) process; and

transmitting one or more data blocks according to the received radio resource al

location message.
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