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A METHOD/OF/PERFORMING/IANDOVER/kND/CONTROLLINGHEREOF'IN 

A MOBILE/COMMUNICATION/SYSTEM 

[DESCRIPTION] 

5 TECHNICAL FIELD 

The present invention relates to a mobile communication system, and more 

particularly, to a method of performing handover and controlling thereof in a mobile 

communication system.  

10 BACKGROUND ART 

In a mobile communication system, handover means a procedure that, when a user 

equipment (UE) of which call is connected with a base station is disconnected from a 

corresponding base station service area and moves to an adjacent base station service area, 

the user equipment is automatically synchronized with a new communication channel of the 

15 adjacent base station and continues to maintain communication. In a broadband wireless 

communication system which is characterized in data packet communication of large capacity, 

a handover scheme more efficient than the existing handover scheme is required considering 

limited communication resources.  

FIG. 1 is, a flow chart illustrating a handover procedure in a mobile communication 

20 system according to the related art.  

If a source base station (source eNB) is satisfied with a designated standard or a 

specific event occurs, a user equipment transmits a measurement report message to the source 

base station (S110). The source base station means a network node which is connected with 

the user equipment before handover is performed. The source base station determines 

25 handover if it is determined that handover is required referring to the measurement report
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message from the user equipment (S 115).  

The source base station transmits a handover preparation message to a target base 

station (target eNB), wherein the handover preparation message includes UE context 

information (S120). The target base station means a base station which controls a new cell to 

5 which the user equipment moves through handover. The UE context information includes 

information related to quality of service (QoS) received from the source base station to the 

user equipment, a radio bearer type, etc.  

The target base station determines whether to allow a request of handover 

considering its wire and wireless resources. If the target base station determines to allow a 

10 request of handover, the target base station acquires resources for connection with the user 

equipment (S125), and forwards resource setup information of the user equipment to the 

source base station along with a new temporary identifier (C-RNTI) of the user equipment 

(S130).  

The source base station transmits a handover command to the user equipment (S140), 

15 and starts to transmit user data to the target base station. The user equipment performs 

signaling of a first layer (Layer 1) and a second layer (Layer 2) to reset a wireless 

environment including timing synchronization with the target base station (S150). The user 

equipment receives timing information from the target base station and then transmits a 

handover acknowledgement message to the target base station (S 160). The target base station 

20 transmits a handover completion message to the source base station to notify success of 

handover (S170). Afterwards, the source base station releases all resources of the user 

equipment. The target base station requests a core network (MME/UPE) to update a location 

of the user equipment (S180). The core network switches path setup of the user equipment 

to forward user data, which have been conventionally forwarded to the source base station, to 

25 the target base station (S 190).
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However, the aforementioned method of performing handover according to the 

related art does not consider a connection setup state between the user equipment and the 

source base station before handover is performed or a data transmission and reception 

state. For this reason, the user equipment may perform an unnecessary action after 

5 handover completions depending on the connection setup state with the source base 

station before handover is performed or the data transmission and reception state. In this 

case, a problem occurs in that the power of the user equipment may be used inefficiently.  

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 

10 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.  

DISCLOSURE OF THE INVENTION 

15 It would be desirable to provide a method of performing handover and controlling 

thereof in a mobile communication system, which substantially alleviates one or more 

problems due to limitations and disadvantages of the related art, 

It would also be desirable to provide a method of performing handover and 

controlling thereof in a mobile communication system, in which a status of a user 

20 equipment before handover is considered when handover is performed in the mobile 

communication system.  

It would further be desirable to provide a method of performing handover and 

controlling thereof in a mobile communication system, in which power efficiency of a 

user equipment is improved when handover is performed in the mobile communication 

25 system.  

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

method of controlling handover of a user equipment (UE) in a first base station connected 

with the user equipment in a mobile communication system, the method including: 

transmitting a first message to a second base station after determining handover to 

30 the second base station, the first message including at least one of information related to a 

connection setup state between the user equipment and the first base station and 

information related to a data transmission and reception state;
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receiving a second message from the second base station, the second message 

including information associated with random access; and 

transmitting the information associated with random access to the user equipment, 

wherein the user equipment performs random access to the second base station in 

5 accordance with the information associated with random access.  

In accordance with another aspect of the present invention there is provided a 

method of performing handover at a user equipment from a first cell to a second cell in a 

mobile communication system, the method including: 

receiving a message from a base station which controls the first cell or a base 

10 station which controls the second cell, the message including information associated with 

random access to be performed in the second cell by the user equipment to perform 

handover from the first cell to the second cell; and 

performing random access to the second base station according to the information 

associated with random access in the second cell to perform handover from the first cell to 

15 the second cell.  

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.  

20 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. I is a flow chart illustrating a handover procedure in a mobile 

communication system according to the related art; 

FIG. 2 illustrates a network structure of an E-UMTS (Evolved-Universal Mobile 

25 Telecommunications System); 

FIG. 3 is a schematic diagram illustrating an E-UTRAN (UMTS terrestrial radio 

access network); 

FIG. 4A and 4B illustrate a structure of a radio interface protocol between a user 

equipment (UE) and E-UTRAN, in which FIG. 4A is an architectural diagram of a control 

30 plane protocol and FIG. 4B is an architectural diagram of a user plane protocol;
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FIG. 5 illustrates an example of a structure of physical channels used in an E-UMTS 

system; 

FIG. 6 is a flow chart illustrating RRC connection according to the preferred 

embodiment of the present invention; and 

5 FIG. 7 illustrates a handover procedure of a user equipment according to the 

preferred embodiment of the present invention.  

BEST MODE FOR CARRYING OUT THE INVENTION 

Hereinafter, structures, operations, and other features of the present invention will be 

10 understood readily by the preferred embodiments of the present invention, examples of which 

are illustrated in the accompanying drawings. Embodiments described hereinafter are 

examples in which technical features of the present invention are applied to E-UMTS 

(Evolved Universal Mobile Telecommunications System).  

FIG. 2 illustrates a network structure of an E-UMTS. An E-UMTS is a system 

15 evolving from the conventional WCDMA UMTS and its basic standardization is currently 

handled by the 3GPP (3rd Generation Partnership Project). The E-UMTS can also be called 

an LTE (Long Term Evolution) system. Release 7 and Release 8 of 3GPP technical 

specifications (3rd Generation Partnership Project; Technical Specification Group Radio 

Access Network) can be referred to obtain detailed information about the UMTS and E

20 UMTS.  

Referring to FIG. 2, an E-UTRAN includes base stations (hereinafter, referred to as 

'eNode B' or 'eNB'), wherein respective eNBs are connected with each other through X2 

interface. Also, each of eNBs is connected with a user equipment (UE) through a radio 

interface and connected with EPC (Evolved Packet Core) through S1 interface.  

25 Layers of a radio interface protocol between a UE and a network can be classified
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into a first layer LI, a second layer L2 and a third layer L3 based on three lower layers of OSI 

(open system interconnection) standard model widely known in communication systems. A 

physical layer belonging to the first layer Li provides an information transfer service using a 

physical channel. A radio resource control (hereinafter, abbreviated as 'RRC') located at the 

5 third layer plays a role in controlling radio resources between the UE and the network. For 

this, the RRC layer enables RRC messages to be exchanged between the UE and the network.  

The RRC layer can be distributively located at network nodes including Node B, an AG and 

the like or at either the Node B or the AG.  

FIG. 3 is a schematic view illustrating an E-UTRAN (UMTS terrestrial radio access 

10 network). In FIG. 3, a hatching part represents functional entities of a user plane and a non

hatching part represents functional entities of a control plane.  

FIG. 4A and FIG. 4B illustrate a structure of a radio interface protocol between the 

user equipment (UE) and the E-UTRAN, in which FIG. 4A is a schematic view of a control 

plane protocol and FIG. 4B is a schematic view of a user plane protocol. Referring to FIG. 4A 

15 and FIG. 4B, a radio interface protocol vertically includes a physical layer, a data link layer, 

and a network layer and horizontally includes a user plane for data information transfer and a 

control plane for signaling transfer. The protocol layers in FIG. 4A and FIG. 4B can be 

classified into LI (first layer), L2 (second layer), and L3 (third layer) based on three lower 

layers of the open system interconnection (OSI) standard model widely known in the 

20 communications systems.  

The physical layer as the first layer provides information transfer service to an upper 

layer using physical channels. The physical layer (PHY) is connected to a medium access 

control (hereinafter, abbreviated as 'MAC') layer above the physical layer via transport 

channels. Data are transferred between the medium access control layer and the physical 

25 layer via the transport channels. Moreover, data are transferred between different physical
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layers, and more particularly, between one physical layer of a transmitting side and the other 

physical layer of a receiving side via the physical channels. The physical channel of the E

UMTS is modulated according to an orthogonal frequency division multiplexing (OFDM) 

scheme, and time and frequency are used as radio resources.  

5 The medium access control (hereinafter, abbreviated as 'MAC') layer of the second 

layer provides a service to a radio link control (hereinafter, abbreviated as 'RLC') layer above 

the MAC layer via logical channels. The RLC layer of the second layer supports reliable 

data transfer. In order to effectively transmit IP packets (e.g., IPv4 or IPv6) within a radio

communication period having a narrow bandwidth, a PDCP layer of the second layer (L2) 

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

containing unnecessary control information.  

A radio resource control (hereinafter, abbreviated as 'RRC') layer located on a lowest 

part of the third layer is defined in the control plane only and is associated with configuration, 

reconfiguration and release of radio bearers (hereinafter, abbreviated as 'RBs') to be in 

15 charge of controlling the logical, transport and physical channels. In this case, the RB 

means a service provided by the second layer for the data transfer between the UE and the 

UTRAN.  

As downlink transport channels carrying data from the network to UEs, there are 

provided a broadcast channel (BCH) carrying system information, a paging channel (PCH) 

20 carrying paging message, and a downlink shared channel (SCH) carrying user traffic or 

control messages. The traffic or control messages of a downlink multicast or broadcast 

service can be transmitted via the downlink SCH or an additional downlink multicast channel 

(MCH). Meanwhile, as uplink transport channels carrying data from UEs to the network, 

there are provided a random access channel (RACH) carrying an initial control message and 

25 an uplink shared channel (UL-SCH) carrying user traffic or control message.
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As logical channels located above the transport channels and mapped with the 

transport channels, there are provided a broadcast channel (BCCH), a paging control channel 

(PCCH), a common control channel (CCCH), a multicast control channel (MCCH), and a 

multicast traffic channel (MTCH).  

5 In the E-UMTS system, an OFDM is used on the downlink and a single carrier 

frequency division multiple access (SC-FDMA) on the uplink. The OFDM scheme using 

multiple carriers allocates resources by unit of multiple sub-carriers including a group of 

carriers and utilizes an orthogonal frequency division multiple access (OFDMA) as an access 

scheme.  

10 A physical layer of an OFDM or OFDMA scheme divides active carriers into a 

plurality of groups and transmits respective groups to different receiving sides. Radio 

resource allocated to each UE which is defined by a time-frequency region on a two

dimensional sphere comprises continuous sub-carriers. A time-frequency region in the OFDM 

or OFDMA scheme is a rectangular form sectioned by time and sub-carrier coordinates. In 

15 other words, one time-frequency region could be a rectangular fonn sectioned by at least one 

symbol on a time axis and sub-carriers on a frequency axis. Such a time-frequency region can 

be allocated to an uplink for a specific UE, or an eNB can transmit the time-frequency region 

to a specific UE in a downlink. In order to define such a time-frequency region on the two

dimensional sphere, the number of OFDM symbols and the number of continuous sub

20 carriers starting from a point having an offset from a reference point should be given.  

The E-UMTS which is currently being discussed uses 10 ms radio frame comprising 

20 sub-frames. Namely, a sub-frame has a length of 0.5 ms. A resource block comprises 

one sub-frame and twelve sub-carriers, each of which is 15 kHz. One sub-frame comprises 

a plurality of OFDM symbols and a part (for example, first symbol) of the plurality of OFDM 

25 symbols can be used for transmission of Ll/L2 control information.
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FIG. 5 is a diagram illustrating a structure of physical channels used in the E-UMTS.  

In FIG. 5, a sub-frame comprises an L1/L2 control information transmission region (the 

hatching part) and a data transmission region (the non-hatching part).  

Meanwhile, paging means that a network calls one or more user equipments for 

5 some purpose. This paging function is to allow the network to find a specific user equipment 

in view of a basic aspect and to allow the user equipment to be in a sleeping mode if not 

necessary, thereby saving the power of the user equipment. In other words, the user 

equipment is in a sleeping mode at ordinary times and then wakes up, if paging is sent from 

the network, to take action required by the network.  

10 To identify paging, the user equipment in a sleeping mode periodically wakes up to 

identify the presence of paging information sent to the user equipment. Periodical waking up 

of the user equipment means discontinuous reception (hereinafter, referred to as DRX). The 

E-UMTS (Universal Mobile Telecommunications system) which is an European IMT-2000 

system uses the DRX as a method of receiving paging information of the user equipment.  

15 Structural elements for setting call between the user equipment and the system have been 

described as above.  

FIG. 6 illustrates transmission of messages exchanged between a user equipment 

(UE) and a radio network controller (RNC) for RRC connection in the E-UTRAN system and 

initial direct transfer (IDT) message transmission for signal connection. In this case, the RNC 

20 is an apparatus which exists within a radio network subsystem (RNS), and serves to control 

integrity and use of radio resources. The RNS means an access part only in the E-UTRAN 

which provides allocation and release of radio resources for call setup means between the 

entire communication system or the user equipment and E-UTRAN.  

To set up call with the UMTS system, the user equipment should perform RRC 

25 connection with the E-UTRAN, and perform signaling connection with CN. To this end, RRC
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state of the user equipment and RRC connection method will be described. The RRC state 

means whether RRC of the user equipment is logically connected with RRC of the E

UTRAN. The RRC state is called RRC connected state if the RRC of the user equipment is 

logically connected with the RRC of the E-UTRAN. On the other hand, the RRC state is 

5 called RRC idle state if not so. The E-UTRAN can identify the presence of the user 

equipment of the RRC connection state in a cell unit due to the presence of the RRC 

connection. Accordingly, the E-UTRAN can effectively control the user equipment. By 

contrast, the E-UTRAN cannot identify the user equipment of the RRC idle state, and a core 

network manages the user equipment of the idle state in a unit of a tracking area which is a 

10 local unit greater than the cell. In other words, in case of the user equipment of the RRC idle 

state, its presence is identified in a great local unit. The user equipment should move to the 

RRC connection state to obtain a typical mobile communication service such as voice or data.  

Hereinafter, the procedure of moving to the RRC connection state will be described in detail.  

When a user first turns on the power of the user equipment, the user equipment 

15 searches a proper cell and then stays in the corresponding cell in the RRC idle state. The user 

equipment which stays in the RRC idle state performs RRC connection with the RRC of the 

E-UTRAN through an RRC connection procedure if the RRC connection is required, and 

transits to the RRC connection state. The user equipment which is in the RRC idle state 

needs the RRC connection in case of various examples. For example, the user equipment 

20 which is in the RRC idle state needs the RRC connection if uplink data transmission is 

needed due to trying calling of the user or if a response message transmission to a paging 

message received from the E-UTRAN is needed. The user equipment exchanges control 

information dedicated for the user equipment with the UTRAN or the CN through RRC 

connection and signaling connection. As shown in FIG. 6, as a first procedure for RRC 

25 connection, the user equipment transmits an RRC connection request message to the RNC.
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Also, the RNC transmits an RRC connection setup message to the user equipment in 

response to the RRC connection request message. The user equipment transmits an RRC 

connection setup complete message to the RNC. If the aforementioned procedure 

successfully ends, the user equipment perfors the RRC connection with the RNC. After the 

5 RRC connection is generated, the user equipment transmits IDT message to start the 

procedure of performing signaling connection.  

FIG. 7 illustrates a handover procedure of the user equipment according to the 

preferred embodiment of the present invention.  

Referring to FIG. 7, if a certain standard is satisfied or a specific event occurs, the 

10 user equipment transmits a measurement report message to a source base station (S710). The 

source base station serves as a radio communication tenninal with the user equipment and 

performs an RRC management function. The measurement report message includes 

information related to signal intensity from neighboring cells measured by the user equipment.  

In the handover procedure of the user equipment according to the preferred 

15 embodiment of the present invention, during transmission of the measurement report message, 

the user equipment which is in a non-synchronized state can transmit a measurement result of 

cells depending on a size allowed by available radio resources. For example, if radio 

resources allocated from the source base station to the user equipment are 100 bits and 30 bits 

are required for information of one cell included in the measurement report message, the user 

20 equipment transmits the measurement result of three cells. Also, to increase a handover 

success rate of the user equipment, the user equipment which is in the non-synchronized state 

can report the measurement result of the cell having the largest signal among the cells 

measured by the user equipment when transmitting the measurement report message.  

To transmit the measurement report message from the user equipment to the source 

25 base station, the user equipment should be synchronized with the source base station. If the
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user equipment is not synchronized with the source base station, the user equipment 

synchronizes with the source base station through a random access channel (RACH) in the E

UTRAN system. Hereinafter, the RACH will be described.  

The RACH is used to transmit short data to an uplink, and some RRC messages such 

5 as RRC connection request message, cell update message, and URA update message can be 

transmitted through the RACH.  

Furthennore, a common control channel (CCCH), a dedicated control channel 

(DCCH), or a dedicated traffic channel (DTCH), which is one of logical channels, can be 

mapped with the RACH which is one of transport channels. Furthermore, the RACH which is 

10 one of transport channels is again mapped with a physical random access channel (PRACH) 

which is one of physical channels. The PRACH which is an uplink physical channel is 

divided into a preamble part and a message part. The preamble part perfonns a power 

ramping function controlling a proper transmission power used for message transmission and 

a function of preventing collision among several user equipments. The preamble part may 

15 include uplink message information or channel measurement information to allow the source 

base station to perform resource allocation for uplink message transmission. The message 

part serves to transmit MAC PDU forwarded from MAC to a physical channel. A detailed 

RACH procedure will be described below.  

MAC layer included in the user equipment commands a physical layer of the user 

20 equipment to perform PRACH transmission. Afterwards, the physical layer of the user 

equipment selects one access slot and one signature, and transmits PRACH preamble to the 

uplink depending on the selected result.  

If the user equipment transmits the preamble, the base station transmits a response 

signal through an acquisition indicator channel (AICH) which is a downlink physical channel.  

25 The AICH transmitted in response to the preamble includes information of consent or
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rejection of the preamble transmission and signature transmitted from the user equipment, a 

temporary cell radio network temporary identifier (C-RNTI) allocated to the user equipment, 

and control information related to transmission of the RRC connection request message. The 

control information related to transmission of the RRC connection request message includes 

5 radio resource allocation information, message size, radio parameters (modulation and coding 

information, Hybrid ARQ information, etc.) for transmission of the RRC connection request 

message, and timing information.  

Signaling information for receiving the random access response message is notified 

through Ll/L2 control channel. The signaling information includes a random access radio 

10 network temporary identifier (RA-RNTI) which indicates transmission of the random access 

response message and transmission parameters related to transmission of the random access 

response message.  

The source base station determines handover referring to the measurement report 

message from the user equipment if it is determined that handover is required (S715). The 

15 user equipment may determine handover and report it to the source base station depending on 

the system. If the source base station determines handover, the source base station transmits a 

handover preparation message to a target base station (target eNB) (S720). The handover 

preparation message includes UE context information and state information (S720). The state 

information includes at least one of information related to a connection setup state between 

20 the user equipment and the source base station and information related to a data transmission 

and reception state. The state information may be configured to be included in the UE context 

information. Alternatively, the state infonnation may be forwarded to the target base station 

in a separate message type without being included in the handover message.  

The information related to the connection setup state includes information indicating 

25 whether the user equipment is uplink-synchronized with the source base station. The uplink
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synchronized state will be described below.  

As described above, OFDMA scheme is used for a physical channel in the E

UTRAN system. The OFDMA scheme divides a frequency band into bands of a certain size, 

and allocates each band to several user equipments. In this case, data reception may not be 

5 performed as data transmitted from each frequency band interfere with data transmitted from 

the other band. To avoid this, synchronization in transmission time between the respective 

user equipments is important in the OFDM. In other words, a user equipment 1 and a user 

equipment 2 are scheduled to transmit data in a specific time interval, an arrival time of 

transmission of the user equipment 1 to the base station should be coincident with an arrival 

10 time of transmission of the user equipment 2 to the base station. Data of the user equipments 

1 and 2 cannot be recovered in the base station if there is a little difference between the 

arrival time of transmission of the user equipment 1 and the arrival time of transmission of 

the user equipment 2.  

Accordingly, the E-UTRAN system is required to essentially perform 

15 synchronization in uplink channel transmission of each user equipment. To this end, several 

methods are used. One of them is to use the RACH. The user equipment which does not 

maintain synchronization in uplink channel with the base station transmits a bit stream, which 

is previously determined, i.e., signature, to the RACH, and the base station detects the 

signature. The base station calculates how transmission of the user equipment should be 

20 slowly or quickly performed for synchronization in uplink channel, based on the detected 

signal. The base station reports the calculated result to the user equipment. The user 

equipment controls its transmission time based on the calculated value and then performs 

uplink synchronization.  

The information related to the data transmission and reception state of the user 

25 equipment includes active state or activity level information related to the data transmission
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and reception state of the user equipment. For example, the information related to the data 

transmission and reception state of the user equipment may include level information 

indicating whether data transmission and reception of the user equipment has not been 

performed for what time period or indicating a level of data transmission and reception 

5 activity of the user equipment. Also, the information related to the data transmission and 

reception state may include a current DRX level. Also, the transmission activity level 

information may include infonnation as to how many times the user equipment performs 

transmission and whether data transmission and reception has not been perfonned for what 

time period, or information of the last transmission and reception time.  

10 The data transmission and reception state information may includes a maximum 

value, a minimum value and an average value of a data transmission rate between the source 

base station and the user equipment, and a maximum value, a minimum value and an average 

value of a data transmission interval between the source base station and the user equipment.  

Also, the data transmission and reception state information may include a maximum value, a 

15 minimum value or an average value of a duty cycle or a duty factor in data transmission 

between the source base station and the user equipment. These values notify how many times 

data transmission and reception is performed for a certain time period.  

The information related to the connection setup state includes information required 

to manage either the RRC connection state between the source base station and the user 

20 equipment or a synchronized state in an uplink direction of the user equipment. In other 

words, the information related to the connection setup state is required to control the RRC 

state or the synchronized state of the user equipment. Also, the information related to the 

connection setup state may include information indicating when transition of the RRC 

connection state between the target base station and the user equipment or transition of the 

25 synchronized state in an uplink direction of the user equipment should occur or preferably
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occurs as the case may be.  

The data transmission and reception state infonnation may include information as to 

how long time the source base station has not transmitted data to the user equipment or how 

long time the source base station has not received data from the user equipment. Also, the 

5 data transmission and reception state information may include infonnation as to when the last 

data transmission to the user equipment or the last data reception from the user equipment has 

occurred.  

The data transmission and reception state information may further include 

infonnation of discontinuous reception parameter (DRX parameter) setup value set in the 

10 user equipment, a DRX parameter setup value used finally by the user equipment, and a 

plurality of DRX setup values set in the user equipment. The DRX setup value includes a 

period which the user equipment periodically receives a downlink channel, a DRX level of 

the user equipment, or a time which the user equipment stays in a DRX level.  

Referring to FIG. 6 again, the target base station which has received the handover 

15 preparation message from the source base station determines whether to allow a handover 

request considering its wire and wireless resources. If it is possible to allow a handover 

request, the target base station acquires resources for connection with the user equipment 

(S725). The source base station forwards a UE context acknowledgement message, which 

includes resource setup information of the user equipment and information to be used by the 

20 user equipment in a new cell of the target base station, to the source base station along with a 

new C-RNTI (S730).  

The UE context acknowledgement message may include action infonnation related 

to action to be performed in a new cell after the user equipment completes handover. For 

example, the UE context acknowledgement message may include information as to whether 

25 uplink synchronization should be performed in a new cell after the user equipment completes
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handover. In other words, if the user equipment is not uplink-synchronized with the source 

base station before performing handover, uplink synchronization procedure is not needed in a 

new cell of the target base station after the user equipment completes handover. Accordingly, 

the target base station notifies the source base station that the uplink synchronization 

5 procedure is not needed after the user equipment completes handover. Since the uplink 

synchronization procedure is perfonned through the RACH, the UE context 

acknowledgement message may include information as to whether the RACH procedure 

should be performed in a new cell after the user equipment completes handover. Also, if the 

user equipment is synchronized with the source base station within a synchronization timer 

10 period, and if the user equipment has data to be transmitted to the target base station, since 

the data should be transmitted through the RACH procedure, the UE context 

acknowledgement message serves as information of the RACH procedure.  

The UE context acknowledgement message may include information as to whether 

the user equipment should transmit the handover acknowledgement message to the target 

15 base station after completing handover. The user equipment should transmit the handover 

acknowledgement message to the source base station or the target base station if it performs 

handover. The user equipment can determine whether to transmit the handover 

acknowledgement message to which side depending on the information as to whether the user 

equipment should transmit the handover acknowledgement message. The UE context 

20 acknowledgement message may further include a DRX parameter setup value to be applied to 

a new cell by the user equipment. Also, the UE context acknowledgement message may 

further include a measurement related parameter to be performed in a new cell by the user 

equipment. In other words, since the user equipment is in an uplink non-synchronized state 

before performing handover, the user equipment can receive the measurement related 

25 parameter, which has received through the existing synchronization procedure, through the
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UE context acknowledgement message, if the user equipment is not synchronized with the 

target base station.  

The source base station transmits a handover command message to the user 

equipment, wherein the handover command message includes at least a part of the UE 

5 context acknowledgement message (S740), and starts to transmit user data to the target base 

station. The handover command message includes action infonnation related to action to be 

performed in a new cell by the user equipment after the user equipment completes handover.  

Whether the user equipment should perform specific action in a new cell after completing 

handover can be determined by the source base station or the target base station.  

10 The user equipment performs action according to action infonnation included in the 

handover command message in the new cell after completing handover. For example, if the 

action information commands that the user equipment should transmit or should not transmit 

the handover acknowledgement message to the target base station after completing handover, 

the user equipment moves to the new cell and transmits or does not transmit the handover 

15 acknowledgement message to the target base station depending on the command.  

For another example, if the action information commands that the user equipment 

should perform or should not perform uplink synchronization procedure (or RACH 

procedure) after completing handover, the user equipment moves to the new cell and 

performs or does not perform the uplink synchronization procedure (or RACH procedure) 

20 depending on the command.  

The above procedure suggested in the preferred embodiment of the present invention 

includes transmitting the handover acknowledgement message from the user equipment to the 

current cell before moving to the new cell in accordance with a handover command.  

Alternatively, the user equipment may not transmit the handover acknowledgement message 

25 to the current cell before moving to the new cell in accordance with the handover command.
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If the uplink synchronization procedure is perfonned in the new cell after the user 

equipment completes handover, the user equipment perfonrs signaling of a first layer (Layer 

1) and a second layer (Layer 2) to reset a wireless environment including timing 

synchronization with the target base station (S750). If the action information commands that 

5 the user equipment should transmit the handover acknowledgement message from the new 

cell to the target base station, the user equipment transmits the handover acknowledgement 

message to the target base station after completing handover (S760). The target base station 

requests a core network (MME/UPE) to update a location of the user equipment (S780).  

Afterwards, the core network switches a path setup of the user equipment to forward 

10 user data, which have been conventionally forwarded to the source base station, to the target 

base station (S790).  

However, if the action information commands that the user equipment should not 

perform the uplink synchronization procedure in the new cell after completing handover, the 

user equipment does not need to perfonn the uplink synchronization procedure in the new 

15 cell (failure in S750). Also, if the action information commands that the user equipment 

should not transmit the handover acknowledgement message to the target base station after 

performing handover, the user equipment does not need to transmit the handover 

acknowledgement message to the target base station (failure in S760).  

The target base station transmits a handover completion message to the source base 

20 station to notify success of handover (S770). Afterwards, the source base station releases all 

resources of the user equipment. The target base station requests the core network 

(MME/UPE) to update the location of the user equipment (S780). Afterwards, the core 

network switches path setup of the user equipment and transmits user data, which have been 

conventionally transmitted to the source base station, to the target base station (S790).  

25 In the handover procedure according to the preferred embodiment of the present



WO 2008/023927 PCT/KR2007/004011 

20 

invention, if the user equipment moves to the new cell of the target base station, the user 

equipment can continue to use parameters used in the source base station. Examples of the 

parameters include a DRX setup value, a synchronization timer setup value, a non

synchronized state transition timer setup value, a periodic cell update timer setup value, and a 

5 periodic measurement report timer setup value.  

The DRX setup value is used to allow the user equipment to perform DRX. The 

synchronization timer setup value is information of a timer value required to allow the user 

equipment to periodically perform a synchronization procedure. The non-synchronized state 

transition timer setup value is a value related to setting as to whether the user equipment is 

10 transited to a non-synchronized state depending on how long time passes after performing the 

synchronization procedure. The periodic cell update timer setup value is a setup value as to 

whether the user equipment should perfon cell update at what time interval. The periodic 

measurement report timer setup value is a setup value as to whether the user equipment 

should transmit the measurement report message at what time interval.  

15 In other words, if the user equipment has a DRX period of 1 second in the existing 

cell and sends 0.5 second of the DRX period directly before handover, the user equipment 

performs DRX for the other value of DRX, i.e., 0.5 second in a new cell.  

In one preferred embodiment of the present invention, the source base station 

transmits the state information of the user equipment to the target base station, and the target 

20 base station determines action to be performed in a new cell by the user equipment after the 

user equipment completes handover, to forward the determined action to the user equipment 

through the source base station. In other words, the target base station determines whether to 

perform the synchronization procedure in a new cell, and the source base station serves to 

simply relay related information between the user equipment and the target base station.  

25 In another preferred embodiment of the present invention, the source base station
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detennines action to be perfonned in a new cell by the user equipment after the user 

equipment performs handover, and forwards the determined action to the user equipment. For 

example, the source base station determines whether to perform the uplink synchronization 

procedure (RACH procedure) and transmit the handover acknowledgement message, and 

5 transmits the detennined action through a handover command.  

It will be apparent to those skilled in the art that the present invention can be 

embodied in other specific forms without departing from the spirit and essential 

characteristics of the invention. Thus, the above embodiments are to be considered in all 

respects as illustrative and not restrictive. The scope of the invention should be determined 

10 by reasonable interpretation of the appended claims and all change which comes within the 

equivalent scope of the invention are included in the scope of the invention.  

INDUSTRIAL APPLICABILITY 

The present invention is applicable to such a wireless communication system as a 

15 wireless internet system, a mobile communication system and the like.
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS: 

1. A method of controlling handover of a user equipment (UE) in a first base station 

connected with the user equipment in a mobile communication system, the method 

including: 

5 transmitting a first message to a second base station after determining handover to 

the second base station, the first message including at least one of information related to a 

connection setup state between the user equipment and the first base station and 

information related to a data transmission and reception state; 

receiving a second message from the second base station, the second message 

10 including information associated with random access; and 

transmitting the information associated with random access to the user equipment, 

wherein the user equipment performs random access to the second base station in 

accordance with the information associated with random access.  

2. The method of claim 1, wherein the information related to the connection setup 

15 state includes information related to an uplink synchronized state of the user equipment.  

3. The method of claim 1, wherein the information related to the data transmission 

and reception state includes activity level information related to a data transmission and 

reception state of the user equipment.  

4. A method of performing handover at a user equipment from a first cell to a second 

20 cell in a mobile communication system, the method including: 

receiving a message from a base station which controls the first cell or a base 

station which controls the second cell, the message including information associated with 

random access to be performed in the second cell by the user equipment to perform 

handover from the first cell to the second cell; and 

25 performing random access to the second base station according to the information 

associated with random access in the second cell to perform handover from the first cell to 

the second cell.  

5. The method of claim 4, further including transmitting a handover confirm message 

to the second base station to confirm completion of handover.
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6. A user equipment adapted to carry out a method in accordance with claim 4 or 5, 

7. The method of claim 1, wherein the information related to a data transmission and 

reception state includes information about duration while the user equipment has not 

transmitted or received data.  

5 8. A method substantially as herein before described with reference to Figures 6 and 

7 of the accompanying drawings.  
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