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Description 

TRANSMITTING INFORMATION IN MOBILE 

COMMUNICATIONS SYSTEM 

loll This disclosure relates to transmitting information in a mobile communications 

system.  

1021 Fig. 1 illustrates an exemplary network structure of an E-UMTS. The E-UMTS 

system is a system that has evolved from an existing UMTS system.  

[031 Basic standardization for the E-UMTS system is currently being developed by 

the third Generation Partnership Project (3GPP). The E-UMTS system may be referred to 

as a Long Term Evolution (LTE) system.  

[041 As illustrated in FIG. 1, an E-UMTS network may consist of an E-UTRAN 

and a Core Network (CN). The E-UTRAN may include User Equipment (UE), a base 

station, referred to as eNode B or eNB, and an Access Gateway (AG) located at the end of 

the network and connected to an external network.  

[051 The AG may be divided into a portion for processing user traffic and a portion 

for processing control traffic. The AG portion for processing user traffic and the AG 

portion for processing control traffic may be connected to each other via a new interface 

for communication.  

[061 One or more cells may exist in an eNode B (eNB). The eNode Bs may be 

connected by an interface for the transmission of user traffic and/or control traffic.  

[071 The CN may also include the AG and a node adapted for user registration of a 

UE. An interface may also be provided in the E-UMTS in order to divide the E-UTRAN 

and the CN.  

[081 Radio interface protocol layers between a mobile terminal and network may be 

classified into a first layer (Ll), a second layer (L2) and a third layer (L3) based upon the 

lower three layers of an Open System Interconnection (OSI) model which is well known 

in communications systems. A physical layer of the first layer provides an information 

transfer service using a physical channel. A Radio Resource Control (RRC) layer 

positioned in the third layer controls radio resources between the mobile terminal and the 

network.



1a 

[091 The RRC layer allows an RRC message exchange between the mobile terminal 

and the network. The RRC layer may be positioned in each network node, such as the 

eNode B and the AG, or positioned in either the eNode B or the AG.  

[101 Fig. 2 illustrates an architecture of radio interface protocols between a terminal 

and
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a UMTS Terrestrial Radio Access Network (UTRAN) based upon a 3GPP radio access 

network specification. The radio interface protocols of Fig. 2 are horizontally formed 

of a physical layer, a data link layer and a network layer and vertically formed of a user 

plane for transmitting data information and a control plane for transmitting control 

signals.  

[11] The protocol layers of Fig. 2 may be divided into a first layer (Li), a second layer 

(L2) and a third layer (L3) based upon the lower three layers of an Open System Inter

connection (OSI) model which is well known in communications systems. Each radio 

protocol layer in the control plane illustrated in Fig. 2 and each radio protocol layer in 

the user plane illustrated in Fig. 3 will now be explained.  

[12] A physical layer, which is a first layer, provides an information transfer service to 

an upper layer using a physical channel. The physical layer is connected to a Medium 

Access Control (MAC) layer (located at a higher level) via a transport channel.  

[13] Data is transferred between the MAC layer and the physical layer via a transport 

channel. Data also is transferred between different physical layers, specifically, 
between a physical layer of a transmitting side and a physical layer of a receiving side.  

[14] A MAC layer of the second layer provides a service via a logical channel to a Radio 

Link Control (RLC) layer, which is its upper layer. The RLC layer of the second layer 

supports reliable data transmission.  

[15] The functions performed by the RLC layer may be implemented as a functional 
block within the MAC. However, the RLC layer may not exist.  

[16] A Packet Data Convergence Protocol (PDCP) layer of the second layer is used to 

effectively transmit data using an IP packet, such as IPv4 or IPv6, on a radio interface 

with a relatively small bandwidth. The PDCP layer reduces unnecessary control in

formation using a function called a header compression for this purpose.  

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

layer is only defined in the control plane. The RRC layer handles the transport and 

physical channels for the configuration, re-configuration and release of radio bearers.  

A Radio Bearer (RB) denotes a service provided by the second layer for data transfer 

between the mobile terminal and the UTRAN.  
[18] Downlink transport channels for transmitting data from a network to a mobile 

terminal may include a Broadcast Channel (BCH) for transmitting system information 

and a downlink Shared Channel (SCH) for transmitting user traffic or a control messag 

e. A traffic or control message of a downlink multicast or broadcast service may be 

transmitted either via the downlink SCH or via a separate downlink Multicast Channel 

(MCH). Uplink transport channels for transmitting data from a mobile terminal to a 

network may include a Random Access Channel (RACH) for transmitting an initial 

control message and an uplink Shared Channel (SCH) for transmitting a user traffic or
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control message.  

[19] Hereinafter, a random access channel (RACH) will be explained in detail. In 

general, an RACH is used to obtain a radio resource if there is no uplink radio resource 

to transmit data when a terminal matches a time synchronization with a network or the 

terminal transmits the corresponding data over the uplink.  

[20] For example, a terminal generally matches a downlink synchronization to enable 

reception of system information from a cell it desires to access when the terminal is 

turned on. The terminal should transmit an access request message to the network or 

base station for an RRC connection after receiving the system information. However, 
the terminal uses the RACH if it does not currently match the time synchronization 

with the network and does not acquire an uplink radio resource.  

[21] In other words, the terminal requests a radio resource for transmitting an access 

request message from the network using the RACH. The base station then allocates an 

appropriate radio resource to the terminal in order to allow the terminal to transmit an 

RRC connection message. The terminal can then transmit the RRC connection 

message to the network using the allocated radio resource.  

[22] In another example, the terminal acquires a radio resource from the network 

according to radio resource scheduling and transmits data to the network using the 

allocated radio resource when the terminal forms an RRC connection with the network.  

However, the network may not allocate the uplink radio resource if there is no data left 
in the terminal buffer because it is inefficient to allocate an uplink radio resource to a 
terminal that has no data to transmit. The state of the terminal buffer is reported to the 

network periodically or according to an event generation. If new data that does not 

require a radio resource is generated in the buffer, the terminal uses the RACH because 

it does not currently have the uplink radio resource allocated. In other words, the 

terminal requests a radio resource required for data transmission from the network 

using the RACH.  

[23] Hereinafter, a RACH in a Wideband Code Division Multiple Access (WCDMA) 

will be explained. The RACH channel is used to transmit data with a short length over 

an uplink.  

[24] A portion of RRC messages, such as an RRC connection request message, a cell 

update message or a URA update message, may be transmitted on the RACH. A 
logical channel CCCH (Common Control Channel), DCCH (Dedicated Control 

Channel) and DTCH (Dedicated Traffic Channel) are mapped to the RACH and the 

RACH is mapped to a physical channel PRACH (Physical Random Access Channel).  

[25] The physical layer of a terminal selects one access slot and one signature to transmit 

a PRACH preamble via an uplink when the terminal MAC indicates a PRACH 

transmission to a physical layer of the terminal. The preamble is transmitted for an
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access slot interval having a length of 1.33 ms. One of 16 signatures is selected and 

transmitted for a certain length of an initial portion of the access slot.  

[26] The base station transmits a response signal using a downlink physical channel 

AICH (Acquisition Indicator Channel) after the terminal transmits the preamble. The 

AICH transmitted in response to the preamble transmits the signature selected by the 
preamble for a certain length of the initial portion of the access slot corresponding to 

the transmitted access slot.  

[27] The base station transmits a positive response (ACK) or negative response (NACK) 
to the terminal using the signature transmitted from the AICH. The terminal transmits a 

message portion with a length of 10 ms or 20 ms using an OVSF code corresponding 

to the transmitted signature upon receiving the ACK. The terminal MAC indicates the 

PRACH transmission again to the physical layer of the terminal after an appropriate 

time period upon receiving the NACK. The terminal transmits a new preamble using 

power one level higher than that of the previous preamble after a designated access slot 

if the terminal has not received the AICH corresponding to a previously transmitted 

preamble.  

[28] Channel Quality Indicator (CQI) information is information that enables a terminal 

to measure a downlink channel state in a current cell and provide the measured state to 

the base station. The base station then performs radio resource scheduling using the 

provided CQI information. For example, if the value of CQI may be between 1 to 10, 
whereby 1 indicates that a channel is not in a good state and 10 indicates that the 

channel is in a good state.  

[29] The base station may determine that the current downlink channel is in a good state 

and transmit data to the terminal according to a higher bit rate when the terminal 

transmits CQI information of 10 to the base station. Conversely, the base station may 

determine that the downlink channel is not in a good state and transmit data to the 

terminal according to a lower bit rate when the terminal transmits CQI information of 1 
to the base station. The base station previously informs the terminal that the terminal 

should perform reporting periodically or according to an event generation in order to 

transmit the CQI information.  

[30] The present inventors recognized at least the following problems in currently 

existing RACH procedures. As previously indicated, the terminal first selects one 

signature and one access slot and then transmits a preamble over an uplink when using 

the RACH. Thereafter, the terminal transmits a message portion to the base station 

upon receiving an ACK from the base station in response to the preamble. Therefore, 
the terminal must perform the preamble transmission, the ACK reception and the 

message portion transmission in order to inform the base station of specific in

formation using the RACH in related art methods. As a result, delay time is increased
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and radio resources are wasted. Based upon such problem recognition, various features 

and aspects described herein have been conceived by the present inventors.  

[311 Any discussion of documents, devices, acts or knowledge in this specification 

is included to explain the context of the invention. It should not be taken as an admission 

that any of the material formed part of the prior art base or the common general 

knowledge in the relevant art in Australia on or before the priority date of the claims 

herein.  

[32] It would be desirable to provide a method of transmitting information in a 

mobile communications system that prevents unnecessary consumption of radio resources 

and reduces delay time for information transfer.  

[33] In accordance with a first aspect of the present invention there is provided a 

method for allocating radio resources in a mobile communication system, the method 

including: 

receiving, by a mobile terminal, grouping information related to one or more 

preambles for accessing a Random Access Channel (RACH); 

selecting, by the mobile terminal, at least one preamble according to the grouping 

information; 

transmitting, by the mobile terminal, the at least one selected preamble; 

receiving, by the mobile terminal, a radio resource allocated according to the at 

least one selected preamble; and 

transmitting, by the mobile terminal, data using the allocated radio resource.  

[34] It is contemplated that the one or more preambles are grouped according to 

predetermined criteria. It is further contemplated that the predetermined criteria include at 

least one of a purpose for using RACH, Channel Quality Indicator (CQI) information, a 

requested amount of radio resources and an establishment cause.  

[35] It is contemplated that the purpose for using RACH includes one of an initial 

access, handover, maintaining synchronization, an access release and a radio resource 

request. It is further contemplated that the establishment cause includes one of an 

emergency call, transition from an idle state to an active state and transition from a 

disconnected state to an active state. The grouping information may be received in one of 

system information and a paging message.  

[361 Each of the one or more preambles preferably includes a RACH signature and 

a RACH occasion, and the one or more preambles are preferably random access
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preambles. Further, the RACH occasion is preferably a radio resource for transmitting the 

RACH signature. In addition, the group information can be received through system 

information or a RRC connection reconfiguration message. The grouping information 

may further be included in the RRC connection reconfiguration message during a 

performance of handover.  

[36a] In accordance with another aspect of the invention there is provided a method 

for allocating radio resources in a mobile communication system, the method including: 

transmitting, by a base station, grouping information related to one or more 

preambles for accessing a Random Access Channel (RACH); 

receiving, by the base station, at least one preamble among the one or more 

preambles, wherein the at least one preamble is selected according to the grouping 

information by a mobile terminal; 

transmitting, by the base station, a radio resource allocated according to the at 

least one selected preamble; and 

receiving, by the base station, data using the allocated radio resource.  

[371 It is contemplated that the method further includes grouping, by the base 

station, the one or more preambles according to predetermined criteria before the 

grouping information step. It is further contemplated that the predetermined criteria 

include at least one of a purpose for using RACH, CQI information, a requested amount 

of radio resources and an establishment cause.  

[381 It is contemplated that the purpose for using RACH includes one of an initial 

access, handover, maintaining synchronization, an access release and a radio resource 

request. It is further contemplated that the establishment cause includes one of an 

emergency call, transition from an idle state to an active state and transition from a 

disconnected state to an active state.  

[391 It is contemplated that the grouping information is transmitted in one of system 

information and a paging message. It is further contemplated that the grouping 

information is transmitted in one of system information and a paging message. The 

method may further include changing and retransmitting, by the base station, the grouping 

information after the data receiving step.  

[39a] Preferably each of the one or more preambles includes a RACH signature and 

a RACH occasion, and the one or more preambles are preferably random access 

preambles. Further, the grouping information can be transmitted through system
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information or a RRC connection reconfiguration message. The grouping information 

may further be included in the RRC connection reconfiguration message during a 

performance of handover.  

1401 In another aspect of the invention, a method for allocating radio resources in a 

mobile communication system is provided. The method includes a network transmitting 

grouping information related to signatures and occasions for accessing a Random Access 

Channel (RACH), a mobile communication terminal selecting one signature and one 

Random Access Channel (RACH) occasion according to the grouping information, the 

mobile communication terminal transmitting a preamble according to the selected 

signature and RACH occasion, the network transmitting a message including a radio 

resource allocated according to the selected signature and RACH occasion and the mobile 

communication terminal transmitting data using the allocated radio resource.  

1411 It is contemplated that RACH signatures and occasions are grouped according 

to predetermined criteria. It is further contemplated that the predetermined criteria include 

at least one of a purpose for using RACH, CQI information, a requested amount of radio 

resources and an establishment cause.  

1421 It is contemplated that the purpose for using RACH includes one of an initial 

access, handover, maintaining synchronization, an access release and a radio resource 

request. It is further contemplated that the establishment cause includes one of an 

emergency call, transition from an idle state to an active state and transition from a 

disconnected state to an active state.  

[43] It is contemplated that the network transmits the grouping information in one 

of system information and a paging message. It is further contemplated that the method 

further includes the network changing and retransmitting the grouping information.  

1441 The foregoing and other features and aspects of this disclosure will become 

more apparent from the following detailed description when taken in conjunction with the 

accompanying drawings.  

[44a] Comprises/comprising and grammatical variations thereof when used in this 

specification are to be taken to specify the presence of stated features, integers, steps or 

components or groups thereof, but do not preclude the presence or addition of one or more 

other features, integers, steps, components or groups thereof.  

[451 Additional features and aspects will be set forth in the description that follows, 

and in part will be apparent from the description, or may be learned by practice of the
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features in this disclosure. It is to be understood that both the foregoing general 

description and the following detailed description are exemplary and explanatory and are 

intended to provide further explanation of the claims.  

[461 These and other exemplary embodiments will also become readily apparent to 

those skilled in the art from the following detailed description of the embodiments having
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reference to the attached figures, the features herein not being limited to any particular 

embodiments disclosed.  

[47] 
[48] The accompanying drawings, which are included to provide further understanding 

and are incorporated in and constitute a part of this specification, illustrate various 

exemplary embodiments and together with the description serve to explain the 

principles of this disclosure. Features, elements, and aspects 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.  

[49] Fig. 1 illustrates an exemplary network structure of an E-UMTS that is a mobile 

communications system.  

[50] Fig. 2 illustrates each layer on a control plane of radio protocols.  

[51] Fig. 3 illustrates each layer on a user plane of radio protocols.  

[52] Fig. 4 illustrates a grouping of all RACH occasions by a base station according to a 

particular purpose according to certain embodiment(s).  

[53] Fig. 5 illustrates how a base station combines signatures and RACH occasions for 

their grouping according to certain embodiment(s).  

[54] Fig. 6 illustrates a grouping according to the combination of an establishment cause 

and CQI information described in Fig. 5.  
[55] Fig. 7 illustrates signal flow of a method for transmitting information in a mobile 

communications system in accordance with certain embodiment(s).  

[56] 
[57] Description will now be given in detail with reference to the accompanying 

drawings. The features herein may be implemented in a mobile communications 

system, such as a UMTS. However, such features may be applied to other commu

nications systems that are operated according to other specifications.  

[58] This disclosure proposes a method by which a terminal informs a base station of 

certain information using a preamble signature and transmission timing, or 

transmission occasion, of a RACH in order to decrease delay time before transmitting 

data and make efficient use of uplink radio resources. In order to accomplish this, the 

features described herein classify signatures and transmission occasions according to 

specific information for use.  

[59] In one embodiment, the features are implemented such that a preamble can be 

transmitted by selecting one signature and one resource from signatures grouped 

according to first information and transmission occasions grouped according to second 

information in a signature group and a RACH resource group classified according to 

several specific information. The specific information may include usage purpose of 

RACH, CQI information, information related to a requested amount of radio resource
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and information on an establishment cause.  

[60] For example, the usage purpose of RACH may include an initial access of a 

terminal, handover, synchronization maintenance, an access release, and a radio 

resource request. The CQI information is a value indicating a downlink channel state.  

The requested amount of radio resource indicates a buffer state of the terminal, which 

may be indicated with 50 bits, 100 bits, or 200 bits. The establishment cause may 

denote an emergency call, change of the terminal from an idle state to an active state, 
or change of the terminal from a disconnected, or detached state, to an active state.  

[61] The RACH resource may indicate a RACH occasion. Specifically, the RACH 

resource indicates informing terminals within a cell of resource information related to 

use of the RACH by the base station.  

[62] The resource information is configured with a specific frequency and a specific 

time. The resource information may also include a duration of the RACH occasion.  

[63] In another embodiment, the features are implemented such that a preamble can be 

transmitted by selecting one signature from the combination of signatures and RACH 

occasions and a group configured with the combination as well as by using signatures 

grouped according to first information and transmission occasions grouped according 

to second information. In one exemplary embodiment, one signature always has the 

same meaning, such as information. However, one signature may have another 

meaning according to a transmission occasion with which it is combined in this 

embodiment.  

[64] Explanation will now be given of a method for selecting one signature and one 

resource from signatures grouped according to first information and transmission 

occasions grouped according to second information in order to transmit a preamble.  

[65] Signature selection 

[66] A base station groups all the signatures according to a specific purpose. Information 

related to the grouped signatures is transmitted to a terminal using system information 

or a paging message. Therefore, the terminal selects one signature group from 

signature groups classified according to specific information related to a state of the 

terminal when using RACH. The terminal randomly selects one signature from the cor

responding signature group once the one signature group has been selected.  

[67] For example, if there are 64 signatures, numerals 0 to 63 are set to the signatures.  

The base station uses a usage purpose of RACH as specific information that is a 

criterion for the grouping. A group 1 may be configured for the purpose of an initial 

access, a group 2 may be configured for the purpose of handover, a group 3 may be 

configured for the purpose of a synchronization maintenance, a group 4 may be 

configured for the purpose of an access release, and a group 5 may be configured for 

the purpose of a radio resource request. The base station appropriately maps the whole
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signatures onto each group.  

[68] In other words, the group 1 has signatures from 0 to 11, group 2 has signatures from 

12 to 23, group 3 has signatures from 24 to 35, group 4 has signatures from 36 to 47, 
and group 5 has signatures from 48 to 63. Information (or grouping information) 

regarding the signatures grouped according to the usage purpose of RACH is 

transmitted to the terminal using system information or a paging message. Therefore, 
the terminal selects group 2 according to the set grouping information and thereafter 

randomly selects one of the signatures having numerals from 12 to 23 mapped onto the 

group 2 if the purpose of RACH is for handover.  

[69] Furthermore, the base station can dynamically change the grouping information. In 

other words, the base station can map more signatures onto the corresponding group if 

terminals within a cell frequently use a certain group among the signature groups.  

[70] For example, if group 4 has 12 signatures and group 5 has 16 signatures, the base 

station may decrease the number of signatures in group 4 and increase the number of 

signatures in group 5 if a frequency of use of the terminal within the cell is low in the 

group 4 and high in the group 5. The changed information related to the signature 

grouping is transmitted from the base station to the terminal using system information 

or a paging message.  

[71] RACH occasion selection 

[72] As illustrated in Fig. 4, the base station groups entire RACH occasions according to 
a specific purpose. The specific purpose may be the same as the previously disclosed 

specific information used as the criterion for the grouping of signatures or may be 

different.  
[73] For example, signatures may be grouped according to the usage purpose of RACH 

and RACH occasions may be grouped according to CQI information or both signatures 

and RACH occasions may be grouped according to the usage purpose of RACH.  

Grouping information related to the grouped RACH occasions is transmitted to the 

terminal using system information or a paging message.  

[74] Accordingly, one group is selected from the groups of the RACH occasions 

according to the state of the terminal when the terminal uses a RACH. If the selected 

group includes two or more RACH occasions, the terminal randomly selects one 

RACH occasion from the selected group.  

[75] The base station uses CQI information as specific information for grouping RACH 

occasions. For example, the base station groups a group A with a bad channel state, a 

group B with a good channel state, and a group C with a best channel state. The base 

station appropriately maps the RACH occasions onto each group.  

[76] Information related to the grouping according to the CQI information is transmitted 

to the terminal using system information or a paging message. The terminal selects
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group A according to the set grouping information if the terminal is in a bad channel 

state. The terminal randomly selects one RACH occasion if group A includes two or 

more RACH occasions.  

[77] The base station can also dynamically change the grouping information. The 

grouping information that is changed by the base station every period of the RACH 

occasion or every multiple of the period is transmitted to the terminal using system in

formation or a paging message.  

[78] A method of selecting one of groups configured by the combination of signatures 

and RACH occasions in order to transmit a preamble will now be explained. In this 

method, a particular signature may not always have the same information. For 

example, the same signature can deliver different information depending on an RACH 

occasion with which it is combined.  

[79] Fig. 5 illustrates how a base station combines signatures and RACH occasions for 

their grouping. Fig. 6 illustrates an actual grouping according to the combination of an 

establishment cause and CQI information described in Fig. 5.  
[80] As illustrated in Fig. 5, within one period, four RACH occasions A, B, C and D 

exist. The four RACH occasions may exist at the same time as shown in Fig. 5 or exist 

separately at different times. For example, the four RACH occasions A, B, C and D 
may all exist at Time 2 or exist separately at times 4, 5 and 6. The total number of 

signatures is assumed to be 16.  
[81] Establishment cause and CQI information are used as criteria for a grouping. The 

establishment cause and CQI information are used, respectively, in two cases. Four 

groups are generated using the establishment cause and CQI information as illustrated 

in Fig. 6. The terminal randomly selects one value from a third group which includes 

C5-C9 and DO-D8 if the establishment cause of the terminal is A and CQI value is 1.  
C5 indicates a RACH occasion of C and a signature of 5.  

[82] As previously indicated, one signature and one RACH occasion may not always 

indicate the same information. For example, a signature 10 may deliver different in

formation depending on the RACH occasion with which it is combined. A RACH 

occasion A may also deliver different information depending on the signature with 

which it is combined. The grouping information according to the combination of 

signatures and RACH occasions are also transmitted to the terminal using system in

formation or a paging message.  

[83] Fig. 7 illustrates an exemplary signal flow of a method of transmitting information 

in a mobile communications system in accordance with a certain embodiment(s). As il

lustrated in Fig. 7, a base station 20 groups entire signatures and RACH occasions 

according to specific purposes and informs a terminal 10 of information related to the 

grouping using system information or a paging message (S 10).
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[84] According to a setup of the base station 20, the terminal 10 selects one signature 

and one RACH occasion from the groups of signatures and RACH occasions or selects 

one group from groups configured by the combination of signatures and RACH 

occasions (S11). Using the previous example, the terminal 10 selects one value from 

the third group including C5-C9 and DO-D8.  
[85] The terminal 10 then transmits a preamble to the base station 20 using the selected 

signature and RACH occasion (S 12). The base station 20 then determines to which 

group the corresponding signature and RACH occasion belong and schedules a radio 

resource according to the determination in order to allocate an appropriate radio 

resource to the terminal 10 (S 13).  
[86] For example, when the terminal 10 has used a signature group for an initial access 

and RACH occasions have been grouped according to a requested amount of radio 

resources of 100 bits, the base station 20 allocates an appropriate radio resource to the 

terminal based upon the information. The terminal uses the corresponding radio 

resource to transmit uplink data to the base station 20 after receiving the appropriate 

radio resource allocated from the base station (S 14).  

[87] The features described herein may be implemented such that a preamble 

transmission is used to inform the base station of specific information when the 

terminal uses a RACH and the base station can efficiently allocate a radio resource for 

data transmission to the terminal according to the specific information. Delay time 
before the terminal transmits data is reduced and consumption of radio resources is 

prevented or at least minimized.  

[88] As the features in this disclosure may be embodied in several forms without 

departing from the 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 

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

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

bounds are intended to be embraced by the appended claims.  

[89] The foregoing embodiments and features are merely exemplary and are not to be 

construed as limiting. The present teachings can be readily applied to other types of ap

paratuses.  

[90] This description 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 

structure described herein as performing the recited function and not only structural 

equivalents but also equivalent structures.
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS: 

I. A method for allocating radio resources in a mobile communication system, the 

method including: 

receiving, by a mobile terminal, grouping information related to one or more 

5 preambles for accessing a Random Access Channel (RACH); 

selecting, by the mobile terminal, at least one preamble according to the grouping 

information; 

transmitting, by the mobile terminal, the at least one selected preamble; 

receiving, by the mobile terminal, a radio resource allocated according to the at 

10 least one selected preamble; and 

transmitting, by the mobile terminal, data using the allocated radio resource.  

2. The method of claim 1, wherein the one or more preambles are grouped according 

to predetermined criteria.  

3. The method of claim 2, wherein the predetermined criteria include at least one of a 

15 purpose for using RACH, Channel Quality Indicator (CQI) information, a requested 

amount of radio resources and an establishment cause.  

4. The method of claim 3, wherein the purpose for using RACH includes one of an 

initial access, handover, maintaining synchronization, an access release and a radio 

resource request.  

20 5. The method of claim 3, wherein the establishment cause includes one of an 

emergency call, transition from an idle state to an active state and transition from a 

disconnected state to an active state.  

6. The method of claim 1, wherein the grouping information is received in one of 

system information and a paging message.  

25. 7. The method of claim 1, wherein each of the one or more preambles includes a 

RACH signature and a RACH occasion, and the one or more preambles are random 

access preambles.
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8. The method of claim 7, wherein the RACH occasion is a radio resource for 

transmitting the RACfl signature.  

9. The method of claim 1, .wherein the grouping information is received through 

system information or a RRC connection reconfiguration message.  

5 10. The method of claim 9, wherein the grouping information is included in the RRC 

connection reconfiguration message during a performance of handover.  

11. A method for allocating radio resources in a mobile communication system, the 

method including: 

transmitting, by a base station, grouping information related to one or more 

10 preambles for accessing a Random Access Channel (RACH); 

receiving, by the base station, at least one preamble among the one or more 

preambles, wherein the at least one preamble is selected according to the grouping 

information by a mobile terminal; 

transmitting, by the base station, a radio resource allocated according to the at 

15 least one selected preamble; and 

receiving, by the base station, data using the allocated radio resource.  

12. The method of claim 11, further including: 

grouping, by the base station, the one or more preambles according to 

predetermined criteria before the grouping information transmitting step.  

20 13. The method of claim 12, wherein the predetermined criteria include at least one of 

a purpose for using RACH, Channel Quality Indicator (CQI) information, a requested 

amount of radio resources and an establishment cause.  

14. The method of claim 13, wherein the purpose for using RACH includes one of an 

initial access, handover, maintaining synchronization, an access release and a radio 

25 resource request.
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15. The method of claim 13, wherein the establishment cause includes one of an 

emergency call, transition from an idle state to an active state and transition from a 

disconnected state to an active state.  

16. The method of claim 11, wherein the grouping information is transmitted in one of 

5 system information and a paging message.  

17. The method of claim 11, further including: 

changing and retransmitting, by the base station, the grouping information after 

the data receiving step.  

18. The method of claim 11, wherein each of the one or more preambles includes a 

10 RACH signature and a RACH occasion, and the one or more preambles are random 

access preambles.  

19. The method of claim 11, wherein the grouping information is transmitted through 

system information or a RRC connection reconfiguration message.  

20. The method of claim 19, wherein the grouping information is included in the RRC 

15 connection reconfiguration message during a performance of handover.  

21. A method substantially as hereinbefore described with reference to Figures 4 to 7 

of the accompanying drawings.  
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