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METHOD OF TRANSMITTING AND
RECEIVING RADIO ACCESS
INFORMATION IN A WIRELESS MOBILE
COMMUNICATIONS SYSTEM

Matter enclosed in heavy brackets | ] appears in the
original patent but forms no part of this reissue specifica-
tion; matter printed in italics indicates the additions
made by reissue; a claim printed with strikethrough
indicates that the claim was canceled, disclaimed, or held
invalid by a prior post-patent action or proceeding.

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application 1s a divisional of U.S. patent application
Ser. No. 14/326,637, filed Jul. 9, 2014, which is a broadening
Reissue of U.S. patent application Ser. No. 12/870,747, filed
Aug. 27, 2010, now U.S. Pat. No. 8219097, which is a
continuation of U.S. application Ser. No. 11/553,939, filed
Oct. 27, 2006, now U.S. Pat. No. 7,809,373, which claims
the benefit of earlier filing date and right of priority to U.S.
Provisional Application No. 60/732,080, filed Oct. 31, 2003,
and Korean Patent Application No. 10-2006-0063135, filed
Jul. 3, 2006, the contents of which are hereby incorporated
by reference herein in their entirety.

FIELD OF THE INVENTION

The present invention relates to wireless (radio) mobile
communications systems, and in particular, relates to a
method of transmitting and rece1ving radio connection infor-
mation that allows a terminal to access a target base station
(1.e., target eNB) 1n a faster and more eflicient manner while
performing a handover for the terminal to a cell of the target
base station.

BACKGROUND ART

The universal mobile telecommunications system
(UMTS) 1s a third-generation mobile communications sys-
tem evolving from the global system for mobile communi-
cations system (GSM), which 1s the European standard. The
UMTS 1s aimed at providing enhanced mobile communica-
tions services based on the GSM core network and wideband
code-division multiple-access (W-CDMA) technologies.

FIG. 1 shows an exemplary diagram illustrating an Uni-
versal Mobile Telecommunication System (UMTS) network
of a conventional mobile communication system. The
UMTS 1s comprised of, largely, a user equipment (UE) or
terminal, a UMTS Terrestrial Radio Access Network
(UTRAN), and a core network (CN). The UTRAN com-
prises at least one Radio Network Su-bsystem (RNS), and
cach RNS 1s comprised of one Radio Network Controller
(RNC) and at least one base station (Node B) which 1s
controlled by the RNC. For each Node B, there 1s at least one
cell.

FIG. 2 1s an exemplary diagram illustrating a structure of
a Radio interface Protocol (RIP) between a UE and the
UTRAN. Here, the UE 1s associated with a 3rd Generation
Partnership Project (3GPP) wireless access network stan-
dard. The structure of the RIP 1s comprised of a physical
layer, a data link layer, and a network layer on the horizontal
layers. On the vertical plane, the structure of the RIP is
comprised of a user plane, which 1s used for transmitting
data, and a control plane, which 1s used for transmitting
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2

control signals. The protocol layers of FIG. 2 can be
categorized as L1 (first layer), L2 (second layer), and L3
(third layer) based on an Open System Interconnection
(OSI) model. Each layer will be described 1n more detail as
follows.

The first layer (1), namely, the physical layer, provides
an upper layer with an information transier service using a
physical channel. The physical layer 1s connected to an
upper layer called a medium access control (MAC) layer
through a transport channel. Data 1s transferred between the
MAC layer and the physical layer through the transport
channel. Data 1s also transierred between different physical
layers, 1.e. between physical layers of a transmitting side and
a recerving side, through the physical channel.

The MAC layer of the second layer (L2) provides an
upper layer called a radio link control (RLC) layer with a
service through a logical channel. The RLC layer of the
second layer supports reliable data transfer and performs
segmentation and concatenation of a service data unit (SDU)
received from an upper layer.

A radio resource control (RRC) layer at a lower portion of
the L3 layer 1s defined 1n the control plane and controls
logical channels, transport channels, and physical channels
for configuration, re-configuration and release of radio bear-
ers (RBs). A RB 1s a service provided by the second layer for
data transfer between the terminal and the UTRAN. The
configuration of the RBs includes defining characteristics of
protocol layers and channels required to provide a specific
service, and configuring respective specific parameters and
operation methods.

A RRC connection and a signaling connection will be
described 1n more detail as follows.

In order to perform communications, a terminal needs to
have a RRC connection with the UTRAN and a signaling
connection with the Core Network (CN). The terminal
transmits and/or receives a terminal’s control information
with the UTRAN or the CN via the RRC connection and the
signaling connection.

FIG. 3 shows an exemplary diagram for explaining how
a RRC connection 1s established.

In FIG. 3, to establish the RRC connection, the terminal
transmits a RRC Connection Request Message to the RNC,
and then the RNC transmits a RRC Connection Setup
Message to the terminal 1n response to the RRC Connection
Request Message. After receiving the RRC Connection
Setup Message by the terminal, the terminal transmits a
RRC Connection Setup Complete Message to the RNC. If

the above steps are successiully completed, the terminal
establishes the RRC connection with the RNC. After the

RRC connection 1s established, the terminal transmits an
Initial Direct Transter (ID'T) message to the RNC for ini-
tializing a process of the signaling connection.

A Random Access Channel of a WCDMA will be
described 1n more detail as follows.

The Random Access Channel (RACH) 1s used to transfer
a short length data on an uplink, and some of the RRC
message (1.e., RRC Connection Request Message, Cell
Update Message, URA Update Message) 1s transmitted via
the RACH. The RACH 1s mapped to a Common Control
Channel (CCCH), a Dedicated Control Channel (DCCH)
and a Dedicated Trathc Channel (DTCH), and then the
RACH 1s mapped to a Physical Random Access Channel.

FIG. 4 shows how the physical random access channel
(PRACH) power ramping and message transmission may be
performed.

Referring to FIG. 4, the PRACH, which 1s an uplink

physical channel, 1s divided mto a preamble part and a
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message part. The preamble part 1s used to properly control
a transmission power for a message transmission (1.e., a
power ramping function] and 1s used to avoid a collision
between multiple terminals. The message part 1s used to
transmit a MAC PDU that was transferred from the MAC to

the Physical channel.

When the MAC of the terminal instructs a PRACH
transmission to the physical layer of the terminal, the
physical layer of the terminal first selects one access slot and
one (preamble) signature, and transmits the preamble on the
PRACH to an uplink. Here, the preamble i1s transmitted
within a particular the length of access slot duration (e.g.,
1.33 ms). One signature 1s selected among the 16 different
signatures within a first certain length of the access slot, and
it 1s transmuitted.

If the preamble 1s transmitted from the terminal, a base
station transmits a response signal via an Acquisition ndi-
cator channel (AICH) which 1s a downlink physical channel.
The AICH, 1n response to the preamble, transmits a signa-
ture that was selected within the first certain length of the
access slot. Here, the base station transmits an ACK
response or a NACK response to the terminal by means of
the transmitted signature from the AICH.

If the ACK response 1s recerved, the terminal transmits a
10 ms or 20 ms length of the message part using an OVSF
code that correspond with the transmitted signature. If the
NACK response 1s received, the MAC of the terminal
instructs the PRACH transmission again to the physical
layer of the terminal after a certain time period. Also, 1f no
AICH 1s received with respect to the transmitted preamble,
the terminal transmits a new preamble with a higher power
compared to that used for the previous preamble after a
predetermined access slot.

FIG. 5 1llustrates an exemplary structure of an Acquisition
Indicator Channel (AICH).

As shown in FIG. 5, the AICH, which 1s a downlink
physical channel, transmits 16 symbol signatures (51,
1=0, . . ., 15) for the access slot having a length of 5120
chips. The terminal may select any arbitrary signature (S1)
from SO signature to S15 signature, and then transmits the
selected signature during the first 4096 chips length. The
remaining 1024 chips length 1s set as a transmission power
ofl period during which no symbol 1s transmitted. Also, as
similar to FIG. 5, the preamble part of the uphnk PRACH
transmits 16 symbol signatures (S1,1=0, . . ., 15) during the
first 4096 chips length.

An Evolved Universal Mobil Telecommunication System
(E-UMTS) will be described in more detail as follows.

FIG. 6 shows an exemplary structure of an Evolved
Universal Mobile Telecommunications System (E-UMTS).
The E-UMTS system 1s a system that has evolved from the
UMTS system, and 1ts standardization work 1s currently
being performed by the 3GPP standards organization.

The E-UMTS network generally comprises at least one
mobile terminal (1.e., user equipment: UE), base stations
(1.e., Node Bs), a control plane server (CPS) that performs
radio (wireless) control functions, a radio resource manage-
ment (RRM) entity that performs radio resource manage-
ment functions, a mobility management entity (MME) that
performs mobility management functions for a mobile ter-
minal, and an access gateway (AG) that 1s located at an end
of the E-UMTS network and connects with one or more
external networks. Here, it can be understood that the
particular names of the various network entities are not
limited to those mentioned above.

The various layers of the radio interface protocol between

the mobile terminal and the network may be divided into L1
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(Layer 1), L2 (Layer 2), and L3 (Layer 3) based upon the
lower three layers of the Open System Interconnection (OSI)
standard model that 1s known the field of communication
systems. Among these layers, a physical layer that 1s part of
Layer 1 provides an information transfer service using a
physical channel, while a Radio Resource Control (RRC)
layer located 1n Layer 3 performs the function of controlling
radio resources between the mobile terminal and the net-
work. To do so, the RRC layer exchanges RRC messages
between the mobile terminal and the network. The functions
of the RRC layer may be distributed among and performed
within the Node B, the CPS/RRM and/or the MME.

FIG. 7 shows an exemplary architecture of the radio
interface protocol between the mobile terminal and the

UTRAN (UMTS Terrestrial Radio Access Network). The

radio interface protocol of FIG. 7 1s horizontally comprised
of a physical layer, a data link layer, and a network layer, and
vertically comprised of a user plane for transmitting user
data and a control plane for transferring control signaling.
The radio interface protocol layer of FIG. 2 may be divided
into L1 (Layer 1), L2 (Layer 2), and L3 (Layer 3) based upon
the lower three layers of the Open System Interconnection
(OSI) standards model that 1s known the field of commu-
nication systems.

Particular layers of the radio protocol control plane of
FIG. 7 and of the radio protocol user plane of FIG. 8 will be
described below. The physical layer (1.e., Layer 1) uses a
physical channel to provide an information transfer service
to a higher layer. The physical layer 1s connected with a
medium access control (MAC) layer located thereabove via
a transport channel, and data 1s transferred between the
physical layer and the MAC layer via the transport channel.
Also, between respectively diflerent physical layers, namely,
between the respective physical layers of the transmitting
side (transmitter) and the receiving side (receiver), data 1s
transierred via a physical channel.

The MAC layer of Layer 2 provides services to a radio
link control (RLC) layer (which 1s a higher layer) via a
logical channel, The RLC layer of Layer 2 supports the
transmission of data with reliability. It should be noted that
the RLC layer 1in FIG. 7 1s depicted 1n dotted lines, because
if the RLC functions are implemented 1n and performed by
the MAC layer, the RLC layer 1tself may not need to exist.
The PDCP layer of Layer 2 performs a header compression
function that reduces unnecessary control information such
that data being transmitted by employing Internet protocol
(IP) packets, such as IPv4 or IPv6, can be efliciently sent
over a radio (wireless) interface that has a relatively small
bandwidth.

The radio resource control (RRC) layer located at the
lowermost portion of Layer 3 1s only defined 1n the control
plane, and handles the control of logical channels, transport
channels, and physical channels with respect to the configu-
ration, re-configuration and release of radio bearers (RB).
Here, the RB refers to a service that 1s provided by Layer 2
for data transfer between the mobile terminal and the
UTRAN.

As for channels used in downlink transmission for trans-
mitting data from the network to the mobile terminal, there
1s a broadcast channel (BCH) used for transmitting system
information, and a shared channel (SCH) used for transmiut-
ting user traflic or control messages. Also, as a downlink
transport channel, there 1s a downlink Shared Control Chan-
nel (SCCH) that transmits necessary control information for
the terminal to receive the downlink SCH. The downlink
SCCH transmission includes information regarding a data
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variation, a data channel coding technique, and a data size
where the data 1s transmitted to the downlink SCH.

As for channels used in uplink transmission for transmit-
ting data from the mobile terminal to the network, there 1s
a random access channel (RACH) used for transmitting an
initial control message, and a shared channel (SCH) used for
transmitting user traflic or control messages. Also, 1 an
uplink transport channel, there 1s an uplink Shared Control
Channel (SCCH) that transmits necessary control informa-
tion for the terminal to recerve the uplink SCH. The uplink
SCCH transmission includes information regarding a data
variation, a data channel coding technique, and a data size
where the data 1s transmitted to the uplink SCH.

In the related art, when the mobile terminal moves from
a source cell to a target cell, the mobile terminal uses a
RACH to transmit a cell update message to the target cell.
Namely, in order to transmit the cell update message, the
terminal uses the RACH for an uplink time synchromzation
with the target cell and for an uplink resource allocation.
However, due to a collision possibility of the RACH, the
message transmission my be delayed, and a handover pro-
cessing time 1s increased because of the possibility of RACH
collision.

SUMMARY

The present invention has been developed in order to
solve the above described problems of the related art. As a
result, the present mnvention provides a method of transmit-
ting and receiving control radio connection information that
allows a faster and an eflicient way of accessing a terminal
to a target base station while performing a handover for the
terminal to a cell of the target base station.

BRIEF DESCRIPTION OF THE

DRAWINGS

FIG. 1 shows an exemplary diagram illustrating an Uni-
versal Mobile Telecommunication System (UMTS) network
of a conventional mobile communication system.

FIG. 2 shows an exemplary diagram illustrating a struc-
ture of a Radio Interface Protocol (RIP) between a UE and
the UTRAN.

FIG. 3 shows an exemplary diagram for explaining how
a RRC connection 1s established.

FIG. 4 shows how the physical random access channel
(PRACH) power ramping and message transmission may be
performed.

FI1G. 5 1llustrates an exemplary structure of an Acquisition
Indicator Channel (AICH).

FIG. 6 shows an overview of an E-UMTS network
architecture.

FIGS. 7 and 8 show an exemplary structure (architecture)
of a radio interface protocol between a mobile terminal and
a UTRAN according to the 3GPP radio access network
standard.

FIG. 9 shows an exemplary diagram for transmitting and
receiving radio connection information according to an
exemplary embodiment of the present invention.

DESCRIPTION

One aspect of the present invention 1s the recognition by
the present inventors regarding the problems and drawbacks
of the related art described above and explained in more
detail hereafter. Based upon such recognition, the features of
the present invention have been developed.
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In the related art, when the mobile terminal moves from
a source cell to a target cell, the mobile terminal uses a
RACH to transmit a cell update message to the target cell.
However, because of a possibility for a RACH collision (i.e.
the same signature 1s being selected from multiple terminals
that use of the RACH), the processing time for the handover
process may be delayed.

In contrast, the features of the present invention provide
that the terminal receives necessary information from a
source cell i advance (i.e., before the terminal transmits a
RACH setup request to a network) in order to utilize the
RACH 1n a later step. As a result, the terminal can connect
with the target cell with minimal delays.

It should be noted that the features of the present mnven-
tion may be related to i1ssues regarding the long-term evo-
lution (LTE) of the 3GPP standard. As such, the 3GPP
standard and its related sections or portions thereot, as well
as various developing enhancements thereof pertain to the
present invention. For example, imn present invention, a
source enhanced Node B (eNB) may manage the source cell
described above and a target enhanced Node B (eNB) may
manage the target cell.

FIG. 9 shows an exemplary diagram for transmitting and
receiving radio connection information according to an
exemplary embodiment of the present invention.

As 1illustrated i FIG. 9, the UE (or terminal) (10) may
transmit a measurement report to the source eNB (12) by
measuring a condition of a downlink physical channel for
other cells periodically or upon the occurrence of event (i.e.,
user command, setting information, etc) (S10). As the mea-
surement report 1s transmitted to the source eNB with a
result for the measured condition of the downlink physical
channel for other cells, the eNB may determine which cell,
that the UE will be moved to, has a better channel condition
compared to the current cell.

Using the measurement report which contains informa-
tion about the condition of the downlink physical channel
for other cells, the source eNB (12) may determine whether
to perform a handover for the UE (10) from a current cell to
the other cell, or whether to keep the UE 1in current cell
(811).

If the UE (10) needs to perform handover from the source
eNB to an other particular cell, the source eNB (12) may
transmit a handover request message to the target eNB (14)
in order to request a handover for the UE to the target eNB.
(S12) Here, the handover request message may include a UE
identification (ID) and/or a bufler state of the UE.

If the target eNB (14) allows the handover to be per-
tormed for the UE upon recerving the handover request {from
the source eNB (12), the target eNB (14) may transmit a
handover confirm message to the source eNB (12) (S13).
The handover confirm message may include information
that may be necessary 1n the course of connecting the UE
(10) to the target cell. Namely, the necessary information
may include information used in the RACH which 1s used
for performing a radio access procedure from the UE to the
target eNB. For example, when the RACH 1s being used
while the UE accesses to the target eNB, the UE may utilize
a preamble which 1s selected from signatures contained 1n
the UE. System information transmitted from the eNB may
include signatures related information. So, the UE may
transmit the preamble to the eNB after selecting one of the
signatures. However, in some cases, one or more UEs could
select a same signature because there are a limited number
of signatures. Therefore, 1f two or more UEs transmit the
preamble of the same signature to the eNB at the same time,
the eNB can not possibly determine which UE transmitted
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such preamble. To avoid this from happening, the UE should
not transmit a preamble that 1s selected from the signatures
used 1n the RACH during the handover, but rather, the UE
may transmit a preamble of a previously defined signature
through the handover confirm message from the target eNB.
Here, the target eNB may acknowledge the mapping rela-
tionship between an UE’s ID and the signature, where the
UE’s ID 1s transmitted from the Handover Request Message.
Theretfore, when the UE transmits the preamble to the target
eNB for establishing a radio connection to the target cell, the
target eNB may determine an ID of the UE using the
preamble. Also, the Handover Confirm message may include
a transmission characteristic of the preamble that 1s trans-
mitted from the UE (10) to the target eNB (14). The
transmission characteristic may relate to frequency and time
used 1n transmitting the preamble information.

If the source eNB (12) recerves the Handover confirm
message ol the UE from the target eNB (14), the source eNB
(12) may transmit a Handover Command message to the UE

(10). (S14) The Handover Command message may include

necessary information which comes from the target eNB, for
establishing the radio connection to the target eNB. Also, the
Handover Command message may include information of
the signature and the preamble which 1s to be used 1n the
access procedure to the target eNB.

The UE (10), which received the handover command
message from the source eNB (12), may utilize the RACH
for establishing the radio connection between the UE and the
target eNB. (S15) Here, the preamble transmission of the UE
1s based upon mformatlon in the handover command mes-
sage received from the source eNB (12). Also, 11 the infor-
mation includes system information of the target eNB (14),
the UE (10) may perform a radio accessing procedure
without reading broadcast system information from the
target eNB (14). For example, when the UE performs to
establish the radio connection with a new cell, the UE
usually reads system information of the corresponding eNB
after time synchronization of the downlink. Since the system
information includes information related to a radio access
request message from the UE to an uplink, the radio access-
ing 1s performed after reading the system information.
However, according to the present invention, the UE (10)
may pertorm the radio access procedure without reading the
system information in the target cell, as the system infor-
mation of the target eNB 1s previously transmitted to the
source eNB 1n advance and the system information was
included in the handover command message.

The target eNB (14) may receive the preamble of the UE.
Since the target eNB (14) already allocates a signature used
in the preamble to the UE 1n the use of handover, the UE can
be 1dentified by the preamble. The target eNB (14) may
allocate the uplink radio resource to the UE (10) for the UE
to access the target eNB and to transmit the handover
complete message to the target eNB. (516) Also, the allo-
cated radio resources information may be transmitted to the
UE (10) via a downlink SCH. Alternatively, the allocated
radio resources information may be transmitted via a down-
link SCCH. Further, the allocated radio resources may be
transmitted within an ACK/NACK signaling.

The UE (10) may transmit the handover complete mes-
sage to the target eNB (14) based on a scheduling grant of
the target eNB. (517) If the scheduling grant includes
information of allocated radio resources upon an allocation
request of the uplink radio resources of the UE, the sched-
uling grant may be transmitted with the ACK/NACK sig-
naling of the preamble transmitted from the UE (10). In this

case, the Handover complete message from the UE may
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include a buller state of the UE or 1ts related information. If
the allocated uplink radio resources, which 1s transmitted
from the target eNB (14) to the UE (10), 1s suflicient, the
handover complete message may be transmitted with addi-
tional trathic data when there 1s additional uplink traffic data.

It can be said that the present invention provides a method
of transmitting access information in a mobile communica-
tions system, the method comprising: deciding to perform a
handover for a terminal to a cell of a target base station;
transmitting, to the target base station, a handover request
for performing a handover from a source base station to the
target base station; receiving access information from the
target base station that recerved the handover request,
wherein the access information 1s then transmitted to the
terminal to access the target base station; receiving a mea-
surement report from the terminal; determining whether to
perform a handover based upon the received measurement
report; and transmitting a handover command that contains
the access information to the terminal upon receiving the
response by the source base station, wherein the measure-
ment report includes a downlink physical channel condition
for multiple cells including the cell of the target base station,
the handover request includes at least one of terminal
identification (ID) information and/or bufller state informa-
tion of the terminal, the access information 1s random access
information, the access information 1s for a random access
channel (RACH), the access mformation includes at least
one of signature information and/or preamble information,
the signature mformation 1s determined by the target base
station based upon terminal i1dentification information, the
preamble information includes frequency information and
time 1nformation, and the handover command includes
access mnformation which contains at least one of signature
information and/or preamble information to allow the ter-
minal to access the target base station.

Also, the present mvention may provide a method of
transmitting access information 1n a mobile communications
system, the method comprising: receiving, from a source
base station, a handover request for performing a handover
from the source base station to a target base station; trans-
mitting access information to the source base station upon
receiving the handover request, wherein the access infor-
mation 1s used to allow a terminal to access the target base
station; allocating a radio resource for an uplink and trans-
mitting radio resource allocation information to the terminal;
receiving, from the terminal, preamble imnformation of the
terminal; and receiving a handover complete message from
the terminal, wherein the radio resource allocation informa-
tion 1s transmitted to the terminal through at least one of a

downlink shared channel (SCH) and a downlink shared
control channel (SCCH), an ACK/NACK signal includes the
allocated resource mnformation, the preamble information 1s
used to identify the terminal, the handover complete mes-
sage includes at least one of bufler state information of the
terminal and uplink traflic data, and the handover complete
message includes uplink traili

ic data 1f the radio resource
allocation for the uplink 1s suflicient to transmit the uplink
tratlic data.

It can be said that the present invention provides a method
of recerving access mformation in mobile communications
system, the method comprising: receiving access informa-
tion from a source base station after a handover 1s accepted
by a target base station; performing a random access pro-
cedure with the target base station using the received access
information; transmitting a measurement report to the source
base station by measuring a condition of a downlink physi-
cal channel for other cells, the measuring performed peri-
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odically or upon an occurrence of an event; transmitting the
preamble information to the target base station for perform-
ing a radio access procedure with the target cell; receiving,
from a network, radio resource information through a down-
link shared channel (SCCH); receiving, from a network,
radio resource information within an ACK/NACK signaling;
and transmitting a handover complete message to the target
base station, wherein the measurement report 1s used to
determine whether to perform a handover from a current cell
to an other cell, the access information 1s random access
information for a random access channel (RACH) which
includes preamble information within signature information,
the access information 1includes a transmission characteristic
of the preamble information, the transmission characteristic
relates to frequency and time used in transmitting the
preamble information, the access information includes sys-
tem 1nformation transmitted from the target base station, and
the handover complete message includes at least one of
bufler state information of the terminal and uplink trafhic
data.

The present invention also may provide a mobile terminal
for establishing a radio connection to a target base station 1n
a mobile communications system, the mobile terminal com-
prising: a radio protocol adapted to receive access informa-
tion from a source base station after a handover 1s accepted
by the target base station and to perform a random access
procedure with the target base station using the received
access 1nformation, wherein the source base station 1s a
source enhanced Node B (source eNB) and the target base
station 1s a target enhanced Node B (target eNB) respec-
tively in an Evolved Universal Mobile Telecommunication
System (E-UMTS).

Although the present invention 1s described 1n the context
of mobile communications, the present invention may also
be used in any wireless communication systems using
mobile devices, such as PDAs and laptop computers
equipped with wireless communication capabilities (1.e.
interface). Moreover, the use of certain terms to describe the
present mvention should not limit the scope of the present
invention to a certain type of wireless communication sys-
tem. the present invention 1s also applicable to other wireless
communication systems using different air interfaces and/or
physical layers, for example, TDMA, CDMA, FDMA,
WCDMA, OFDM, EV-DO, Mobile Wi-Max, Wi-Bro, efc.

The preferred embodiments may be implemented as a
method, apparatus or article of manufacture using standard
programming and/or engineering techniques to produce
soltware, firmware, hardware, or any combination thereof.
The term “article of manufacture” as used herein refers to
code or logic implemented 1n 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 dnives, floppy disks, tape, etc.),
optical storage (CDROMs, optical disks, etc.), volatile and
non-volatile memory devices (e.g., EEPROMs, ROMs,
PROMs, RAMs, DRAMs, SRAMs, firmware, program-
mable logic, etc).

Code 1n the computer readable medium 1s accessed and
executed by a processor. The code in which preferred
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 1n which
the code 1s implemented may comprise a transmission
media, such as a network transmission line, wireless trans-
mission media, signals propagating through space, radio
waves, 1nfrared signals, etc. Of course, those skilled 1n the
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art will recognize that many modifications may be made to
this configuration without departing from the scope of the
present invention, and that the article of manufacture may
comprise any information bearing medium known in the art.

This specification describes various illustrative embodi-
ments ol the present invention. The scope of the claims 1s
intended to cover various modifications and equivalent
arrangements of the illustrative embodiments disclosed 1n
the specification. Therefore, the following claims should be
accorded the reasonably broadest interpretation to cover
modifications, equivalent structures, and features that are
consistent with the spirit and scope of the invention dis-
closed herein.

The mvention claimed 1s:

[1. A method of transmitting uplink data in a wireless
communication system, the method comprising;:

recerving in a terminal from a network, preamble 1nfor-
mation generated by the network, wherein the preamble
information 1s received via dedicated signaling 1n
downlink,

wherein the received preamble information 1s either a
dedicated preamble or an index of the dedicated pre-
amble, and wherein the preamble information 1s used
for performing a random access channel (RACH) pro-
cedure, and

wherein the dedicated preamble 1s used for a specific
terminal;

transmitting from the terminal to the network, the dedi-
cated preamble on a random access channel (RACH) 1n
uplink; uplink

recerving in the terminal, a random access response 1n
response to the transmitted dedicated preamble,
wherein the random access response includes at least
one of time mformation for a handover operation, an
uplink grant for the handover operation, time informa-
tion for a downlink data arrival, or a random access
preamble 1dentifier; and

transmitting the uplink data to the network using the
uplink grant included in the random access response.]

[2. The method of claim 1, wherein the preamble infor-
mation 1s a non-contention random access preamble
assigned to the specific terminal by the network.]

[3. The method of claim 1, wherein the preamble infor-
mation 1s signaled via a handover command generated by a
target base station.}

[4. The method of claim 1, wherein the preamble infor-
mation 1s signaled via a physical downlink control channel
(PDCCH) ]

[5. The method of claim 1, wherein the random access
response 1s received on a downlink shared channel (DL-
SCH).]

[6. A mobile terminal for transmitting uplink data in a
wireless communication system, the mobile terminal com-
prising;:

a transceiver configured to transmit or receive the uplink

data;

a memory configured to store the uplink data transmatted
or recerved via the transceiver or from an external
source; and

a processor cooperating with the transceiver and the
memory, the processor configured to:

recerve, from a network, preamble information generated
by the network, wherein the preamble information 1s
received via dedicated signaling 1n downlink, wherein
the preamble imformation 1s used for performing a
random access channel (RACH) procedure, wherein
the recerved preamble information 1s either a dedicated
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preamble or an index of the dedicated preamble, and

wherein the dedicated preamble 1s used for a specific

terminal;

transmit, to the network, the dedicated preamble on a
random access channel (RACH) 1n uplink;

receive a random access response in response to the
transmitted dedicated preamble, wherein the random
access response includes at least one of time infor-
mation for a handover operation, an uplink grant for
the handover operation, time information for a
downlink data arrival, or a random access preamble
identifier; and

transmit the uplink data to the network using the uplink
grant included in the random access response.]

[7. The mobile terminal of claim 6, wherein the preamble
information 1s a non-contention random access preamble
assigned to the specific terminal by the network.]

[8. The mobile terminal of claim 6, wherein the preamble
information 1s signaled via a handover command generated
by a target base station.]

[9. The mobile terminal of claim 6, wherein the preamble
information 1s signaled via a physical downlink control
channel (PDCCH).]

[10. The mobile terminal of claim 6, wherein the random
access response 1s recetved on a downlink shared channel
(DL-SCH) ]

11. A method comprising:

receiving, by a terminal and after a source base station

has determined that a handover should occur to a
target base station, synchronization information gen-
erated by a transmitter in the source base station in a
network, wherein the synchronization information is
received via control signaling in a downlink transmis-
sion, wherein the synchronization information is used
to synchronize the terminal to the network, and wherein
the synchronization information is a handover com-
mand message from the source base station, wherein
the handover command message includes access infor-
mation, and the access information includes preamble
information as identified by the tavget base station for
use by the terminal durving a random access procedure
with the target base station, wherein the preamble
information is a dedicated preamble used only for a
specific terminal; and

transmitting, by the terminal, and in vesponse to the

handover command message, a synchrvonization signal
associated with the synchronization information on a
synchronization channel in an uplink transmission,
wherein the terminal connects with the target base
station during the vandom access procedurve using the
preamble information identified by the target base
station; and

transmitting, by the terminal, a handover complete mes-

sage to the target base station.

12. The method of claim 11, wherein a synchronization
response is received by the terminal in response to the
transmission of the synchronization signal from the termi-
nal.

13. The method of claim 12, where the synchronization
response is received on a downlink shaved channel.

14. The method of claim 12, wherein the synchronization
response includes at least one of time information for uplink
data arrival, information on the synchronization signal for
the terminal, information for a handover operation and an
uplink grant for the handover operation.

15. The method of claim 14, wherein uplink data is
transmitted to the network using the uplink grant.
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16. The method of claim 11, wherein the synchronization
information is information for a non-contention synchroni-
zation signal assigned to a specific terminal by the network.

17. The method of claim 11, wherein the synchronization
information is signaled via the handover command message
generated by the source base station.

18. The method of claim 17, wherein the handover com-
mand message is generated once a threshold measurement
is received by the base station.

19. The method of claim 18, wherein the handover com-
mand message is generated once a threshold measurement
is received by a measurement veport and wherein the mea-
surement veport contains signal strength measurements of at
least one of a plurality of surrounding base stations.

20. The method of claim 11, wherein the synchronization
information is signaled via a downlink control channel.

21. A method comprising:

transmitting, by a transmitter in a base station to a
terminal, and after a source base station has deter-
mined that a handover should occur to a target base
station, synchronization information generated by the
transmitter in the source base station in a network,
whevrein the synchronization information is transmitted
via control signaling in a downlink transmission to the
terminal, wherein the synchronization information is
used to synchronize the terminal to the network, and
wherein the synchronization information is a handover
command message from the source base station,
wherein the handover command message includes
access information, and the access information
includes preamble information as identified by the
target base station for use by the terminal during a
random access procedure with the target base station,
whevrein the preamble information is a dedicated pre-
amble used only for a specific terminal, the synchvo-
nization information further usable by the tevminal, in
response to the handover command message, to trans-
mit a synchronization signal associated with the syn-
chronization information on a synchronization channel
in an uplink transmission, wherein the terminal can
connect with the target base station during the random
access procedure using the preamble information iden-
tified by the target base station.

22. The method of claim 21, wherein uplink data is

transmitted to the network using an uplink grant.

23. The method of claim 22, wherein the synchronization
information is signaled via the handover command message
generated by the base station.

24. The method of claim 23, wherein the handover com-
mand message is generated once a threshold measurement
is received by the base station.

25. The method of claim 24, wherein the handover com-
mand message is generated once a threshold measurement
is received by a measurement veport and wherein the mea-
surement veport contains signal strength measurements of at
least one of a plurality of surrounding base stations.

26. A first terminal configured to transmit uplink data to
and receive downlink data from a target base station in a
network having a plurality of terminals including the first
terminal and a source base station, comprising:

a memory;

a processor;

a receiver and the processor in the first terminal that
receive, after the source base station has determined
that a handover should occur to the target base station,
synchronization information generated by a transmitter
in the source base station in a network, wherein the



US RE46,714 E

13

synchronization information is rveceived via control
signaling in a downlink transmission, wherein the
synchronization information is used to synchronize the
first terminal to the network, and wherein the synchro-
nization information is a handover command message
from the source base station, wherein the handover
command message includes access information, and
the access information includes preamble information
as identified by the target base station for use by the
fivst terminal during a random access procedure with
the target base station, wherein the preamble informa-
tion is a dedicated preamble used only for a specific
terminal; and

a transmitter and the processor in the first terminal that

transmit, in vesponse to the handover command mes-
sage, a synchronization signal associated with the
synchronization information on a synchronization
channel in an uplink transmission, whervein the first
terminal connects with the target base station during
the random access procedure using the preamble infor-
mation identified by the target base station; and

the transmitter and the processor in the first terminal

further transmitting a handover complete message to
the target base station.

27. The first terminal of claim 26, wherein a synchroni-
zation response is veceived in the first terminal in vesponse
to the transmission of the synchronization signal from the
first terminal.

28. The first terminal of claim 26, wherein the synchro-
nization response includes

at least one of time information for an uplink data arrival,

information on the synchronization signal for the first
terminal, information for a handover operation, and an
uplink grant for a handover operation.

29. The first tevminal of claim 28, wherein uplink data is
transmitted to the network using the uplink grant.

30. The first tevminal of claim 26, wherein the synchro-
nization information is information for a non-contention
synchronization signal assigned to the specific terminal by
the networtk.

31. The first terminal of claim 26, wherein the synchro-
nization information is signaled via the handover command
message generated by the target base station.

32. A source base station, comprising.

a memory;,

a processor,

a transceiver, the transceiver configure to.

transmit downlink data and rveceive uplink data;

the processor and memory in the source base station

configured to:

receive the uplink data;

generate, after the source base station has determined

that a handover should occur to a target base station,
synchronization information, whevein the synchroniza-
tion information is transmitted via control signaling in
a downlink transmission to a terminal, wherein the
synchronization information is used to synchvonize the
terminal to a network, and wherein the synchronization
information is a handover command message from the
source base station, wherein the handover command
message includes access information, and the access
information includes preamble information as identi-
fied by the target base station for use by the terminal
during a vandom access procedure with the target base
station, wherein the preamble information is a dedi-
cated preamble used only for a specific terminal.
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33. The base station of claim 32, wherein the uplink data
is transmitted to the network using an uplink grant.

34. The base station of claim 32, wherein the synchvoni-
zation information is information for a non-contention syn-
chronization signal assigned to the specific terminal by the
network.

35. The base station of claim 32, wherein the synchvoni-
zation information is signaled via the handover command
message genervated by the target base station.

36. The base station of claim 32, wherein the handover
command message is genervated once a threshold measure-
ment is received by a measurement veport and wherein the
measurement report contains signal strength measurements
of at least one of a plurality of surrounding base stations.

37. The base station of claim 32, wherein the synchroni-
zation information is signaled via a downlink control chan-
nel.

38. A non-transitory computer readable medium having
instructions thereon that when executed instructions that
when executed by at least one processor of a terminal
perform a method comprising:

receiving, by the terminal and after a source base station

has determined that a handover should occur to a
tarvget base station, synchvonization information gen-
erated by a transmitter in the source base station in a
network, wherein the synchronization information is
received via control signaling in a downlink transmis-
sion, wherein the synchronization information is used
to synchronize the terminal to the network, and wherein
the synchronization information is a handover com-
mand message from the source base station, wherein
the handover command message includes access infor-
mation, and the access information includes preamble
information as identified by the target base station for
use by the terminal during a random access procedure
with the target base station, wherein the preamble
information is a dedicated preamble used only for a
specific tevminal; and

transmitting, by the terminal, and in vesponse to the

handover command message, a synchronization signal
associated with the synchronization information on a
synchronization channel in an uplink transmission,
wherein the terminal connects with the target base
station during the random access procedure using the
preamble information identified by the target base
station; and

transmitting, by the terminal, a handover complete mes-

sage to the target base station.

39. A non-transitory computer readable medium having
instructions therveon that when executed by at least one
processor of a base station perform a method comprising:

transmitting downlink data and receive uplink data; and

generating, after a source base station has determined
that a handover should occur to a target base station,
synchronization information, whevein the synchroniza-
tion information is transmitted via contrvol signaling in
a downlink transmission to a terminal, wherein the
synchronization information is used to synchvonize the
terminal to a network, and wherein the synchronization
information is a handover command message from the
source base station, wherein the handover command
message includes access information, and the access
information includes preamble information as identi-
fied by a target base station for use by the terminal
during a vandom access procedure with the target base
station, wherein the preamble information is a dedi-
cated preamble used only for a specific terminal.
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40. A system comprising:

means for rveceiving, by a tevminal and after a source base

station has determined that a handover should occur to
a target base station, synchronization information gen-
erated by a transmitter in the source base station in a
network, wherein the synchronization information is
received via control signaling in a downlink transmis-
sion, wherein the synchronization information is used
to synchronize the terminal to the network, and wherein
the synchronization information is a handover com-
mand message from the source base station, wherein
the handover command message includes access infor-
mation, and the access information includes preamble
information as identified by the target base station for
use by the terminal during a random access procedure
with the target base station, wherein the preamble

information is a dedicated preamble used only for a
specific terminal; and

means for transmitting, by the terminal and in response to

the handover command message, a synchronization
signal associated with the synchronization information
on a synchronization channel in an uplink transmis-
sion, wherein the tevminal connects with the target base
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station during the random access procedure using the
preamble information identified by the target base
station; and

means for tramnsmitting, by the terminal, a handover
complete message to the target base station.

41. A system comprising:

means for transmitting downlink data and rveceive uplink
data;

means for generating, after a source base station has
determined that a handover should occur to a target
base station, synchronization information, whevein the
synchronization information is transmitted via control
signaling in a downlink transmission to a terminal,
wherein the synchronization information is used to
synchronize the terminal to a network, and wherein the
synchronization information is a handover command
message from the source base station, wherein the
handover command message includes access informa-
tion, and the access information includes preamble
information as identified by the target base station for
use by the terminal during a random access procedure
with the target base station, wherein the preamble

information is a dedicated preamble used only for a
specific tevminal.
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