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Disclosed are a method for distributing a random access and
a method for distributing and performing the random access.
According to the present invention, a method for performing
arandom access of a terminal comprises the step of receiving
apaging message indicative of a network reentry from a base
station, wherein said paging message can contain at least
either the identifier information of terminal groups, in which
terminals are grouped, or the random access configuration
information which corresponds to said terminal groups. Said
random access configuration information can contain random
access standby time information of said terminal groups and
back-off window size information. Said method further com-
prises the steps of: selecting a random access opportunity on
the basis of said random access configuration information;
and transmitting a random access code to said base station in
said selected random access opportunity.
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METHOD FOR DISTRIBUTING RANDOM
ACCESS, METHOD FOR DISTRIBUTING AND
PERFORMING RANDOM ACCESS, AND
DEVICE THEREFOR

TECHNICAL FIELD

[0001] The present invention relates to a wireless commu-
nication, and more particularly, to a method of distributing a
random access, method of distributing and performing a ran-
dom access and apparatus therefor.

BACKGROUND ART

[0002] Broadband wireless communication system is
based on an orthogonal frequency division multiplexing
(OFDM) scheme, an orthogonal frequency division multiple
access (OFDMA) scheme or an orthogonal frequency divi-
sion multiple access (OFDMA) scheme and enables fast data
transmission in a manner of transmitting a physical channel
signal using multiple subcarriers.

[0003] A downlink data type transmitted to a mobile station
by a base station is mainly classified into a multicasting/
broadcasting data type and a unicast data type. The multicast-
ing/broadcasting data type can be used by the base station in
transmitting such information as system information, con-
figuration information, software upgrade information and the
like to at least one or more groups to which non-specific/
specific mobile stations belong. And, the unicast data type can
be used by the base station in transmitting a request informa-
tion to a specific mobile station or sending a message con-
taining information (e.g., configuration information) which
should be delivered to a specific mobile station only.

[0004] Meanwhile, an uplink data type transmitted to abase
station, a different mobile station or the like by a mobile
station consists of a unicast data type. The mobile station is
able to send a message containing information, which will be
finally delivered to a different mobile station, a server or the
like, to the base station.

[0005] A conventional communication was mainly a com-
munication performed between a mobile station used by a
user and a base station. Yet, the development of communica-
tion technologies has enabled a machine-to-machine commu-
nication. The machine-to-machine (hereinafter abbreviated
M2M) communication literally means a communication
between one electronic device and another electronic device.
In a broad sense, the M2M communication may mean a
wire/wireless communication between electronic devices ora
communication between a human-controllable device and a
machine. Recently, the M2M communication may generally
indicate a communication between electronic devices, i.e., a
device-to-device wireless communication.

[0006] In the early 1990’s, in which the concept of the
M2M communication has been initially introduced, the M2M
communication has been recognized as remote control or
telematics and derivative markets of the M2M communica-
tion were very limitative. Yet, the M2M communication has
grown rapidly for past few years and has been introduced into
the globally noteworthy markets as well as Korean market.
Specifically, in POS (point of sales) and security related
application markets, the M2M communication has consider-
able influence on such field as fleet management, remote
monitoring of machinery and equipment, smart meter for
auto-measurement of operating time, consumed heat or elec-
tricity quantity on construction machinery equipment and the
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like. M2M communication in the future will be further uti-
lized for various usages in connection with small-scale output
communication solutionsfor conventional mobile communi-
cation, wireless high-speed internet, Wi-Fi, ZigBee and the
like and may lay the foundation of expansion to B2C (busi-
ness to consumer) markets instead of being confined to B2B
(business to business) markets.

[0007] In the era of the M2M communication, every
machine equipped with SIM card enables data transmission
and reception and is capable of remote management and
control. For instance, as M2M communication technology is
usable for numerous devices and equipments including cars,
trucks, trains, containers, auto-vending machines, gas tanks
and the like, its application fields may reach far and wide.
[0008] As the number of application types of M2M devices
keeps increasing, numerous M2M devices may exist within
the same base station. When the numerous M2M mobile
stations in idle state attempt random accesses, collisions
occur more frequently to cause a problem that communica-
tion performance is degraded. Such problem may affect a
conventional mobile station (e.g., HTC (human type commu-
nication)) as well as M2M mobile stations.

[0009] However, any efforts or attempts have not been
made to research and develop a method of distributing ran-
dom accesses of M2M mobile stations.

DISCLOSURE OF THE INVENTION

Technical Task

[0010] A technical task intended to achieve in the present
invention is to provide a method for a base station to distribute
a random access of a mobile station in a wireless communi-
cation system.

[0011] Another technical task intended to achieve in the
present invention is to provide a method for a mobile station
to perform a random access in a wireless communication
system.

[0012] Another technical task intended to achieve in the
present invention is to provide a base station apparatus for
distributing a random access of a mobile station in a wireless
communication system.

[0013] A further technical task intended to achieve in the
present invention is to provide a mobile station apparatus for
performing a random access in a wireless communication
system.

[0014] Technical tasks obtainable from the present inven-
tion are non-limited the above mentioned technical tasks.
And, other unmentioned technical tasks can be clearly under-
stood from the following description by those having ordi-
nary skill in the technical field to which the present invention
pertains.

Technical Solution

[0015] To achieve the technical task and in accordance with
the present invention, as embodied and broadly described, a
method of distributing of mobile stations by a base station in
a wireless communication system, according to the present
invention may include the step of transmitting a paging mes-
sage indicating a network reentry to each mobile station
group, wherein the paging message includes at least one of an
identifier information of the each mobile station group and a
random access configuration information of the each mobile
station group. Preferably, the random access configuration
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information includes corresponding random access waiting
time information and corresponding backoff window size
information of each mobile station group. Preferably, the
each mobile station group is grouped based on an application
type and property. More preferably, the mobile station
includes an M2M (machine to machine) device type. More
preferably, the corresponding random access waiting time of
the each mobile station group is determined based on a ran-
dom access priority of the each mobile station group. More
preferably, the method further includes the step of receiving a
random access code via a random access opportunity (rang-
ing opportunity) in accordance with the corresponding ran-
dom access waiting time information of the each mobile
station group and the corresponding backoft window size
information of the each mobile station group from the each
mobile station group.

[0016] To achieve another technical task and in accordance
with the purpose of the present invention, as embodied and
broadly described, a method of performing a random access
by a mobile station in a wireless communication system,
according to the present invention may include the step of
receiving a paging message indicating a network reentry from
a base station, wherein the paging message includes at least
one of an identifier information of a mobile station group
having the mobile station grouped therein and corresponding
random access configuration information of the mobile sta-
tion group. Preferably, the random access configuration infor-
mation includes random access waiting time information of
the mobile station group and backoff window size informa-
tion of the mobile station group. More preferably, the method
further includes the step of selecting a random access oppor-
tunity based on the random access configuration information.
In this case, the method further includes the step of transmit-
ting a random access code to the base station in the selected
random access opportunity. Preferably, the grouped mobile
station group is grouped based on at least one of an applica-
tion type of the mobile station and a property of the mobile
station. More preferably, the mobile station includes an M2M
(machine to machine) device type. More preferably, the ran-
dom access waiting time of the mobile station group is deter-
mined based on a random access priority of the mobile station
group.

[0017] To achieve another technical task and in accordance
with the purpose of the present invention, a base station
apparatus for distributing a random access of mobile stations
in a wireless communication system according to the present
invention may include a transmitter configured to transmit a
paging message indicating a network reentry to each mobile
station group, wherein the paging message includes at least
one of identifier information of the each mobile station group
and random access configuration information of the each
mobile station group.

[0018] To achieve further technical task and in accordance
with the purpose of the present invention, a mobile station
apparatus for performing a random access in a wireless com-
munication system according to the present invention may
include a receiver configured to receive a paging message
indicating a network reentry from a base station, wherein the
paging message includes at least one of identifier information
of'a mobile station group having the mobile station grouped
therein and a random access configuration information cor-
responding to the mobile station group. Preferably, the
mobile station apparatus further includes a processor config-
ured to select a random access opportunity (ranging opportu-
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nity) based on the random access configuration information.
More preferably, the mobile station apparatus further
includes a transmitter configured to transmit a random access
code to the base station in the selected random access oppor-
tunity.

Advantageous Effects

[0019] According to various embodiments of the present
invention, random accesses are distributed per paging mobile
station group in a manner of grouping M2M mobile stations
and then setting a contention resolution level different per
paging mobile station group. And, each of the M2M mobile
stations belonging to the same paging mobile station group is
enabled to randomly select a value within a configured back-
off window range. Therefore, it is advantageous in that the
random accesses can be even distributed within the same
paging mobile station group.

[0020] Effects obtainable from the present invention may
be non-limited by the above mentioned effect. And, other
unmentioned effects can be clearly understood from the fol-
lowing description by those having ordinary skill in the tech-
nical field to which the present invention pertains.

DESCRIPTION OF DRAWINGS

[0021] The accompanying drawings, which are included to
provide a further understanding of the invention and are
incorporated in and constitute a part of this specification,
illustrate embodiments of the invention and together with the
description serve to explain the principles of the invention.
[0022] FIG. 1 is a block diagram for configurations of a
base station 105 and a mobile station 110 in a wireless com-
munication system 100.

[0023] FIG. 2 is a diagram for one example of a process for
interaction after network entry or reentry between a base
station and an idle state mobile station in IEEE 802.16 sys-
tem.

[0024] FIG. 3 is a diagram to describe one example of a
random access distributing method per step according to one
embodiment of the present invention.

[0025] FIG. 4is a diagram to describe another example of a
random access distributing method per step according to one
embodiment of the present invention.

[0026] FIG. 5is a diagram to describe a further example of
a random access distributing method per step according to
one embodiment of the present invention.

BEST MODE

Mode for Invention

[0027] Reference will now be made in detail to the pre-
ferred embodiments of the present invention, examples of
which are illustrated in the accompanying drawings. In the
following detailed description of the invention includes
details to help the full understanding of the present invention.
Yet, it is apparent to those skilled in the art that the present
invention can be implemented without these details. For
instance, although the following descriptions are made in
detail on the assumption that a mobile communication system
includes IEEE (institute of electrical and electronics engi-
neers) 802.16 system or 3GPP (3’4 generation partnership
project) system, they are applicable to other random mobile
communication systems except unique features of IEEE 802.
16 system or 3GPP system.



US 2013/0121303 Al

[0028] Occasionally, to prevent the present invention from
getting vaguer, structures and/or devices known to the public
are skipped or can be represented as block diagrams centering
on the core functions of the structures and/or devices. Wher-
ever possible, the same reference numbers will be used
throughout the drawings to refer to the same or like parts.

[0029] Besides, in the following description, assume that a
terminal is a common name of such a mobile or fixed user
stage device as a user equipment (UE), a mobile station (MS),
an advanced mobile station (AMS), and the like. And, assume
that a base station is a common name of such a random node
of'a network stage communicating with a terminal as a Node
B, an eNode B, a base station (BS), an access point (AP) and
the like.

[0030] Inamobilecommunication system, a mobile station
may be able to receive information in downlink from a base
station and transmit information in uplink to the base station.
The informations transmitted or received by the mobile sta-
tion may include data and various control informations. And,
various kinds of physical channels may exist in accordance
with types and usages of the informations transmitted or
received by the mobile station.

[0031] FIG. 1 is a block diagram for configurations of a
base station 105 and a mobile station 110 in a wireless com-
munication system 100.

[0032] Although one base station 105 and one mobile sta-
tion 110 are shown in the drawing to schematically represent
a wireless communication system 100, the wireless commu-
nication system 100 may include at least one base station
and/or at least one mobile station.

[0033] Referring to FIG. 1, a base station 105 may include
a transmitted (Tx) data processor 115, a symbol modulator
120, a transmitter 125, a transceiving antenna 130, a proces-
sor 180, a memory 185, a receiver 190, a symbol demodulator
195 and a received data processor 197. And, a mobile station
110 may include a transmitted (Tx) data processor 165, a
symbol modulator 175, a transmitter 175, a transceiving
antenna 135, a processor 155, a memory 160, a receiver 140,
a symbol demodulator 155 and a received data processor 150.
Although the base station/mobile station 105/110 includes
one antenna 130/135 shown in the drawing, each of the base
station 105 and the mobile station 110 includes a plurality of
antennas. Therefore, each of the base station 105 and the
mobile station 110 according to the present invention sup-
ports an MIMO (multiple input multiple output) system. And,
the base station 105 according to the present invention may
support both SU-MIMO (single user-MIMO) and
MU-MIMO (multi user-MIMO) systems.

[0034] In downlink, the transmitted data processor 115
receives traffic data, performs coding on the received traffic
data by formatting, interleaves the coded traffic data, modu-
lates (or symbol maps) the interleaved data, and then provides
modulated symbols (data symbols). The symbol modulator
120 provides a stream of symbols by receiving and processing
the data symbols and pilot symbols.

[0035] The symbol modulator 120 multiplexes the data and
pilot symbols together and then transmits the multiplexed
symbols to the transmitter 125. In doing so, each of the
transmitted symbols may include the data symbol, the pilot
symbol or a signal value of zero (i.e., null). In each symbol
duration, pilot symbols may be contiguously transmitted. In
doing so, the pilot symbols may include symbols of frequency
division multiplexing (FDM), orthogonal frequency division

May 16, 2013

multiplexing (OFDM), time division multiplexing (CDM), or
code division multiplexing (CDM).

[0036] The transmitter 125 receives the stream of the sym-
bols, converts the received stream to at least one or more
analog signals, additionally adjusts the analog signals (e.g.,
amplification, filtering, frequency upconverting, etc.), and
then generates a downlink signal suitable for a transmission
on a radio channel. Subsequently, the downlink signal is
transmitted to the mobile station via the transmitting antenna
130.

[0037] In the configuration of the mobile station 110, the
receiving antenna 135 receives the downlink signal from the
base station and then provides the received signal to the
receiver 140. The receiver 140 adjusts the received signal
(e.g., filtering, amplification and frequency downconverting),
digitizes the adjusted signal, and then obtains samples. The
symbol demodulator 145 demodulates the received pilot
symbols and then provides them to the processor 155 for
channel estimation.

[0038] The symbol demodulator 145 receives a frequency
response estimated value for downlink from the processor
155, obtains data symbol estimated values (i.e., estimated
values of the transmitted data symbols) by performing data
demodulation on the received data symbols, and then pro-
vides the data symbol estimated values to the received (Rx)
data processor 150. The received data processor 150 recon-
structs the transmitted traffic data by performing demodula-
tion (i.e., symbol demapping, deinterleaving and decoding)
on the data symbol estimated values.

[0039] The processing by the symbol demodulator 145 and
the processing by the received data processor 150 are comple-
mentary to the processing by the symbol modulator 120 and
the processing by the transmitted data processor 115 in the
base station 105, respectively.

[0040] Regarding the mobile station 110 in uplink, the
transmitted data processor 165 provides data symbols by
processing the traffic data. The symbol modulator 170 pro-
vides a stream of symbols to the transmitter 175 by receiving
the data symbols, multiplexing the received data symbols,
and then performing modulation on the multiplexed symbols.
The transmitter 175 generates an uplink signal by receiving
the stream of the symbols and then processing the received
stream. The generated uplink signal is then transmitted to the
base station 105 via the transmitting antenna 135.

[0041] Inthe base station 105, the uplink signal is received
from the mobile station 110 via the receiving antenna 130.
The receiver 190 obtains samples by processing the received
uplink signal. Subsequently, the symbol demodulator 195
provides pilot symbols received in uplink and a data symbol
estimated value by processing the obtained samples. The
received data processor 197 reconstructs the traffic data trans-
mitted from the mobile station 110 by processing the data
symbol estimated value.

[0042] The processor 155/180 of the mobile station/base
station 110/105 directs operations (e.g., control, adjustment,
management, etc.) of the mobile station/base station 110/105.
The processor 155/180 may be connected to the memory unit
160/185 configured to store program codes and data. The
memory 160/185 is connected to the processor 155/180 to
store operating systems, applications and general files.
[0043] The processor 155/180 may be called one of a con-
troller, a microcontroller, a microprocessor, a microcomputer
and the like. And, the processor 155/180 may be implemented
using hardware, firmware, software and/or any combinations
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thereof. In the implementation by hardware, the processor
155/180 may be provided with one of ASICs (application
specific integrated circuits), DSPs (digital signal processors),
DSPDs (digital signal processing devices), PL.Ds (program-
mable logic devices), FPGAs (field programmable gate
arrays), and the like.

[0044] Meanwhile, in case of implementing the embodi-
ments of the present invention using firmware or software, the
firmware or software may be configured to include modules,
procedures, and/or functions for performing the above-ex-
plained functions or operations of the present invention. And,
the firmware or software configured to implement the present
invention is loaded in the processor 155/180 or saved in the
memory 160/185 to be driven by the processor 155/180.
[0045] Layers of a radio protocol between a mobile station
110 and a base station 105 may be classified into 1°* layer L1,
2"? Jayer 1.2 and 3’ layer L3 based on 3 lower layers of OSI
(open system interconnection) model well known to commu-
nication systems. A physical layer belongs to the 1 layer and
provides an information transfer service via a physical chan-
nel. RRC (radio resource control) layer belongs to the 377
layer and provides control radio resources between UE and
network. A mobile station and a base station may be able to
exchange RRC messages with each other via a radio commu-
nication network using RRC layers.

[0046] The above-mentioned device for performing M2M
communications may be variously named one of an M2M
device, an M2M communication device, an MTC (machine
type communication) device and the like. And, aconventional
mobile station may be named an HTC (human type commu-
nication) mobile station. In the present invention, such a
device for performing M2M communications shall be called
an M2M device for clarity.

[0047] The number of M2M devices will increase gradu-
ally in a prescribed network in response to the increasing
number of machine application types. The currently dis-
cussed machine application types may include (1) security,
(2) public safety, (3) tracking and tracing, (4) payment, (5)
healthcare, (6) remote maintenance and control, (7) metering,
(8) consumer device, (9) POS (Point Of Sales) and fleet
Management in security related market, (10) M2M commu-
nication of vending machine (11) smart meter for plant and
machinery remote monitoring, operating time measurement
on measurement on construction plant and machinery and
auto-measurement of consumed heat or electricity quantity
on construction plant and machinery, (12) surveillance video
communication and the like, by which the machine applica-
tion types may be non-limited. And, there are ongoing dis-
cussions on other machine application types. As the number
of' machine application types increases, the number of M2M
communication devices may increase rapidly compared to
the number of general mobile communication devices.

[0048] Regardingthe properties of M2M devices, the M2M
device transmits a traffic to a base station on long-term basis
or by periods (i.e., periodically) or performs a data transmis-
sion in case of occurrence of event triggering. In particular,
while staying in idle state mostly, the M2M device wakes up
and then enters an active state when a long-term cycle is back
or an event is triggered. According to the properties of the
M2M device, a prescribed M2M device (e.g., metering, vend-
ing machine, etc.) may have low mobility or no mobility at all.
And, another M2M device (e.g., tracking and tracing, fleet
management, etc.) may have high mobility. As the application
types of M2M devices are continuously increasing, numerous

May 16, 2013

M2M devices of the increasing application types will exist in
a same base station. Therefore, the base station may need to
smoothly support random accesses of numerous M2M
mobile stations staying in idle state.

[0049] To this end, the base station configures a paging
mobile station group (or an M2M group) for the M2M mobile
stations in idle state and provides identifier assignment and
random access configuration information for the paging
mobile station group to each paging mobile station group,
thereby supporting a smooth random access by distributing a
random access per paging mobile station group and also
distributing random accesses of M2M mobile stations within
the same paging mobile station group.

[0050] First ofall, in order to distribute random accesses of
paging mobile stations, a base station configures a paging
mobile station group and then assigns a paging mobile station
group identifier to the configured paging mobile station
group. Prior to describing the paging mobile station group
identifier, identifiers used to identify conventional mobile
stations in a wireless communication system shall be sche-
matically explained as follows. In particular, a process for a
base station to send PDCCH to a mobile station in downlink
is explained using an example of 3GPP LTE system case.
[0051] A base station determines a PDCCH format in
accordance with a DCI (downlink control information),
which is to be sent to a mobile station, and attaches a CRC
(cyclic redundancy check) to a control information. The CRC
is masked with aunique identifier, which will be called a radio
network temporary identifier (hereinafter abbreviated RNTI),
in accordance with an owner or usage of PDCCH. Mean-
while, IEEE 802.16m system uses a terminology called a
station identifier (STID) as a concept corresponding to RNTI
of 3GPP.

[0052] If the PDCCH is provided for a specific mobile
station, the CRC can be masked with a unique identifier of a
mobile station, e.g., C-RNTI (cell-RNTTI). If the PDCCH is
provided for a paging message, the CRC can be masked with
apaging indication identifier, e.g., P-RNTI (paging-RNTI). If
the PDCCH is provided for a system information, the CRC
can be masked with a system information identifier, e.g.,
SI-RNTT (system information-RNTI). In order to indicate a
random access response which is the response to a transmis-
sion of a random access preamble of a mobile station, the
CRC can be masked with RA-RNTI (random access-RNTI).
Table 1 shows examples of an identifier that masks the
PDCCH.

TABLE 1
Type Identifier Description
UE-specific C-RNTI  used for the UE corresponding to the C-RNTL
Common P-RNTI  used for paging message.
SI-RNTI  used for system information (It could be

differentiated according to the type of system
information).

RA-RNTI used for random access response (It could be
differentiated according to subframe or PRACH
slot index for UE PRACH transmission).

TPC-RNTI used for uplink transmit power control command
(It could be differentiated according to the index
of UE TPC group).

[0053] If C-RNTI is used, the PDCCH carries a control
information for a corresponding specific mobile station. If a
different RNTTI is used, the PDCCH carries a shared control
information received by all or a plurality of mobile stations
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within a cell. The base station generates a coded data by
performing a channel coding on the CRC attached DCI. The
base station then performs a rate matching according to the
number of CCEs assigned to the PDCCH format. Subse-
quently, the base station generates modulated symbols by
modulating the coded data. Thereafter, the base station maps
the modulated symbols to the physical resource elements.
Thus, the base station uses RNTI and STID as mobile station
identifiers in LTE system and IEEE 802.16 system, respec-
tively.

[0054] Prior to describing a random access distributing
method for preventing collision possibly occurring in case of
a random access of a paging mobile station operating in idle
state, an idle state or an idle mode is explained as follows.
First of all, an operation in idle state/mode may indicate the
operation of enabling a downlink broadcast traffic transmis-
sion to be periodically performed despite that a mobile station
is not registered to a specific base station on moving in a radio
link environment consisting of multiple base stations in gen-
eral. In case that the mobile station does not receive traffics
from the base station for a predetermined time, the mobile
station may be able to enter an idle state to save a power. The
mobile station having entered the idle mode receives a broad-
cast message broadcasted by the base station in an average
period (i.e., an available interval) and may be then able to
determine whether to enter a normal mode or stay in the idle
state. In particular, by performing a location update, the
mobile station in the idle state may be able to inform a paging
controller of its location.

[0055] An idle state may give a benefit to a mobile station
by eliminating a handover-related activation request and gen-
eral management requests. The idle state restricts the activity
of'the mobile station to a scanning in a discrete cycle, thereby
saving a power and operating resources used by the mobile
station. In particular, the idle state provides a simple and
proper method capable of informing the mobile station of
downlink traffics in pending and may give benefits to the
mobile station and the base station by eliminating wireless
interface and network handover (HO) traffics from an inactive
mobile station.

[0056] Paging may indicate a function of acquiring a loca-
tion (e.g., a prescribed base station, a prescribed switching
center, etc.) of a mobile station in response to an occurrence
of'an incoming call in mobile communication. A plurality of
base stations supportive of an idle state/mode may be able to
configure a paging area in a manner of belonging to a specific
paging group. In this case, the paging group indicates a logi-
cal group. The object of the paging group is to provide an
adjacent range area pageable in downlink if there exists a
traffic that targets a mobile station. It is preferable to config-
ure the paging group to satisfy the condition that the paging
group is large enough for a specific mobile station to stay
most of time within the same paging group but small enough
for a paging load to maintain an appropriate level.

[0057] The paging group may be able to include at least one
base station and one base station can be included in at least
one or more paging groups. The paging group is defined by a
management system. For the paging group, a paging group-
action backbone network message can be used. In particular,
apaging controller manages the list of mobile stations in idle
state using a paging-announce message corresponding to one
of backbone network messages and may also manage an
initial paging of every base station belonging to the paging
group.
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[0058] FIG. 2 is a diagram for one example of a process for
interaction after a network entry or reentry between a base
station and an idle state mobile station in IEEE 802.16 sys-
tem.

[0059] Referring to FIG. 2, since a base station does not
know the exact locations of mobile stations in idle state for
transmitting/receiving data, every base station within a same
paging group needs to send a paging message for requiring a
network reentry to the corresponding mobile stations. There-
fore, for the interaction with the mobile station in idle state,
each of the base stations within the same paging group, to
which the mobile station(s) belongs, sends a paging message
for requiring a network entry or reentry to the corresponding
mobile station(s) in a listening interval of the corresponding
mobile station(s) [S210].

[0060] Ifinformation (e.g., at least one of a paging group ID
(PGID), a deregistration ID (DID), a paging cycle, etc.) of the
mobile station is included in the paging message, the corre-
sponding mobile station needs to perform a procedure to enter
an active state [S220]. In particular, each of the idle state
mobile stations may be able to perform such a network entry
procedure as a random access and the like [S220]. For
instance, in IEEE 802.16 system, the idle state mobile station
may be able to perform such a network reentry procedure as
aranging, a basic performance negotiation, a registration and
the like. Meanwhile, an idle state mobile station in LTE sys-
tem may be able to perform an RRC connection (re)establish-
ment procedure. In this case, the base station assigns TSTID
and STIDto the mobile station in idle state in IEEE 802.16
system. Yet, in 3GPP LTE/LTE-A system, the base station
may assign RNTI and MTC group identifier (ID) to the
mobile station in idlestate.

[0061] In particular, the idle state mobile station sends a
ranging request message (e.g., AAI-RNG-REQ) to the base
station and the base station may be then able to send a ranging
response message (e.g., AAI-RNG-RSP) containing a tem-
porary STID (TSTID), which is a temporary station identifier,
to the idle state mobile station in response to the ranging
request message [S230].

[0062] The idle state mobile station exchanges SBC-REQ/
RSP messages with the base station and may be able to
perform an authorization process together with the base sta-
tion [S235].

[0063] The idle state mobile station sends a registration
request message (e.g., AAI-REG-REQ) to the base station. In
response to the registration request message, the base station
assigns an STID to the idle state mobile station and may be
then able to send a registration response message (e.g., AAI-
REQ-RSP) to the corresponding mobile station in a manner
that the assigned STID is contained in the registration
response message [ S240].

[0064] Thereafter, the idle state mobile station and the base
station may be able to exchange dynamic service related
messages (e.g., AAI-DSx-REQ/RSP) with each other [S250].
The idle state mobile station may be then able to transmit/
receive uplink/downlink data to/from the base station [S260].
[0065] Regarding FIG. 2, since the base station does not
know the exact locations of the mobile stations in idle state,
every base station within a same paging group should send a
paging message one by one. In doing so, the paging message
should be sent in a manner of containing parameters (i.e., a
deregistration ID (DID), a paging cycle and a required action
(action code) in IEEE 802.16m system) per paged mobile
station. However, in a communication environment having
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numerous M2M mobile stations exist increasing therein, if
paging is individually performed on each M2M mobile sta-
tion in idle state, it may cause huge downlink overhead.
[0066] A network may be able to make a request for a
network reentry to each of a plurality of M2M mobile stations
at the same timing point or in short period. In doing so, when
a paging by a conventional mobile station unit is used, as
mentioned in the foregoing description, a signaling overhead
increases and a paging delay may extend. Hence, if paging is
performed not by individual mobile station unit but by group
unit, it may be able to considerably reduce a load related to the
paging. For instance, if a group identifier and an action code
are included in a paging message, a base station may be able
to awake all mobile stations belonging to a corresponding
group.

[0067] Thus, group IDs, for which network entry (reentry)
is requested, may exist in a single paging message transmitted
by a base station and all M2M mobile stations belonging to
the corresponding group IDs with each other in an random
access process. In particular, a lot of M2M mobile stations
perform random access processes as soon as they receive a
single paging message. If a lot of M2M mobile stations
attempt random accesses at the same time, uplink interference
occurs. And, it may cause a problem that probability of occur-
rence of collision between the random access attempting
mobile stations (e.g., M2M mobile stations, HTC mobile
station, etc.) may increase. Hence, a method of distributing
random accesses of M2M mobile stations is necessary.
[0068] In order to implement a method of distributing ran-
dom accesses of M2M mobile station, which is proposed by
the present invention, a method for an M2M mobile station to
transmit information on its type and properties is described as
follows.

[0069] First of all, an M2M mobile station delivers its type
and properties to a base station in the course of entering (or
reentering) a network or switching its state to an idle state. For
example, as mentioned in the foregoing description, the M2M
mobile station types or application types may include (1)
security, (2) public safety, (3) tracking and tracing, (4) pay-
ment, (5) healthcare, (6) remote maintenance and control, (7)
metering, (8) consumer device, (9) POS (Point Of Sales) and
Fleet Management in security related market, (10) M2M
communication of vending machine (11) smart meter for
plant and machinery remote monitoring, operating time mea-
surement on measurement on construction plant and machin-
ery and auto-measurement of consumed heat or electricity
quantity on construction plant and machinery, (12) Surveil-
lance Video communication, and the like. And, the M2M
mobile station application types can be further diversified.
[0070] For instance, in case of (9) POS (Point Of Sales)
and Fleet Management in security related market’, the prop-
erty of the M2M mobile station may include operating/stand-
ing-by/service interruption. The property of ‘(12) Surveil-
lance Video communication’ type may include ‘triggering in
always-on state or on occasion of event occurrence, a pres-
ence or non-presence of real-time traffic, a presence or non-
presence of mobility or the like.

[0071] Thus, the M2M mobile station may be able to
inform the base station of its type and property to the base
station in the course of entering (or reentering) a network or
switching its state to an idle state. For instance, in IEEE
802.16 system (e.g., IEEE 802.16e, IEEE 802.16m, IEEE
802.16p), an M2M mobile station is able to transmit its type
and property to a base station via one of a ranging request
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message, a registration request message, a basic capability
negotiation request message, a dynamic service related mes-
sage and the like. Moreover, the M2M mobile station may be
able to transmit information on type and property to the base
station via a deregistration message in the course of entering
an idle state for example.

[0072] In 3GPP system (e.g., HSPDA, UMTS, LTE), an
M2M mobile station is able to transmit information on type
and property of a mobile station to a base station via one of
messages related to connection (re)establishment in a net-
work connection (re)establishment procedure for example.
Moreover, the M2M mobile station may be able to transmit
information on type and property to the base station in the
course of entering an idle state via a message related to a
connection release for example.

[0073] In the following description, a method of determin-
ing a priority per M2M mobile station is explained for a
method of distributing random accesses of M2M mobile sta-
tions according to the present invention.

[0074] Firstofall, ina procedure for a corresponding M2M
mobile station to enter an idle state, a base station may be able
to deliver information on type and property of the correspond-
ing M2M mobile station to a paging controller (PC) or a
mobility management entity (MME). If so, the paging con-
troller (PC) or the mobility management entity (MME) per-
forms mobile station grouping in accordance with the type
and property of the corresponding M2M mobile station and is
then able to assign a paging group identifier (ID) per the
grouped group. Since a terminology ‘paging group identifier’
has been already used by a conventional system to mean an
identifier of a group resulting from logically dividing base
station within a single service provider network, ‘paging
mobile station (device) group identifier (PMGID)’ shall be
used by the present invention as a terminology for indicating
a grouped group identifier based on type and property of an
M2M mobile station. Such a terminology is just one example
and may be non-limited by ‘paging mobile station (device)
group identifier (PMGID)’.

[0075] The processor 180 of the base station may be able to
configure a single paging mobile station group to include
M2M mobile stations having the same type and/or property.
The processor 180 of the base station may be able to deter-
mine a priority for arandom access per paging mobile station
group. In doing so, the processor 180 of the base station may
be able to assign a contention resolution level for a random
access to each paging mobile station group in accordance
with a priority. For instance, the processor 180 of the base
station assigns contention resolution level 1 to a paging
mobile station group having a top priority and then assigns
contention resolution levels 2 to N to the rest of the paging
mobile station groups in order of higher priorities, respec-
tively. A random access waiting time, which may be named a
waiting offset time or the like, corresponding to the conten-
tion resolution level (e.g., contention resolution level 1)
assigned to the group having a high priority may be shorter
than a random access waiting time of a contention resolution
level (e.g., contention resolution level 2, contention resolu-
tion level 3, . . . contention resolution level N) assigned to a
group having a relatively low priority. In particular, the ran-
dom access waiting time of each of the M2M mobile stations
belonging to the paging mobile station group having the high
priority may be shorter.

[0076] A random access waiting time, a backoft window
size or the like may be determined in advance in accordance
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with a contention resolution level and such information may
be shared between a base station and mobile stations. Alter-
natively, a base station determines a contention resolution
level, a random access waiting time and a backoft window
size and may be then able to deliver the determined informa-
tion to each paging mobile station group via a paging mes-
sage. The paging message may contain random access con-
figuration information. And, the random access configuration
information may contain random access parameters. Conten-
tion resolution level, random access waiting time informa-
tion, backoft window size information and the like may
become random access parameters.

[0077] Table 2 in the following shows examples of random
access waiting time information and backoff window size
information.

TABLE 2

Backoff
window size

Random access
waiting time

Contention
resolution level

1 20 ms 0~7
2 50 ms 4~15

[0078] Referring to Table 2, a random access waiting time
may mean a time for each M2M mobile station belonging to
a specific paging mobile station group to wait from a timing
point of receiving a paging message for requesting a network
reentry from a base station until performing a random access
procedure (i.e., to a backoff algorithm start point). And, a
backoff window size may mean a maximum time or maxi-
mum random access opportunities/RACH count for a corre-
sponding mobile station to wait after the end of the random
access waiting time until transmitting a random access code.

[0079] Inthis case, the corresponding backoff window size
may be defined as a value resulting from multiplying a con-
tention resolution level by a backoff value for a general
mobile station (e.g., HTC mobile station) in system informa-
tion (e.g., UCD (uplink channel descriptor) in IEEE 802.16e
system, super frame header (SFH) in IEEE 802.16m system,
BCH in 3GPP, etc.). The M2M mobile station waits by a value
randomly selected from a corresponding window size and
may be then able to transmit a random access code. This shall
be described later.

[0080] According to a method of distributing random
accesses of M2M mobile stations staying in idle state, paging
mobile station groups are determined by grouping the M2M
mobile stations based on types and/or properties of the M2M
mobile stations and the random accesses can be distributed
primarily by assigning different contention resolution levels
to the paging mobile station groups, respectively. In particu-
lar, the processor 180 of the base station may be able to assign
a different contention resolution level having a random access
waiting time to each paging mobile station group. Moreover,
it may be able to further distribute random accesses second-
arily in a manner that each of the M2M mobile stations in the
paging mobile station group or each of the M2M mobile
stations having the same contention resolution level assigned
thereto selects a value in a backoft window size interval
randomly and then attempts a random access at the timing of
the corresponding value.

[0081] Moreover, the processor 180 of the base station may
be able to assign a backoff window size interval differentiated
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in accordance with a paging mobile station group or a con-
tention resolution level to M2M mobile station.

[0082] The step-by-step random access distributing
method proposed by the present invention considers the fol-
lowing assumption as one example. For instance, a size of a
minimum backoff window of a general mobile station, which
is transmitted by a base station via system information (e.g.,
BCCH (broadcast control channel), SFH, UCD), is 0~7 and 2
random access opportunities exist per 5 ms. In this case, the
base station, the paging controller or the mobility manage-
ment entity (MME) is able to transmit size information of a
maximum backoff window) to M2M mobile stations. And,
the minimum backoff window size is used for a 1* contention
resolution.

[0083] Each time a mobile station fails in a random access,
2 is the exponent to which a previous window size is raised
(e.g., refer to truncated binary exponential backoff algo-
rithm). And, a maximum backoft window means an increas-
able maximum size. One example of a step-by-step random
access distributing method according to the present invention
is described with reference to FIG. 3 and FIG. 4 as follows.
[0084] FIG. 3 is a diagram to describe one example of a
random access distributing method per step according to one
embodiment of the present invention.

[0085] Referring to FIG. 3, assume that a base station deter-
mines a paging mobile station group identifier ‘PMGID A’, a
contention resolution level ‘1’ and a random access waiting
time ‘25 ms’ for M2M mobile station 1 (i.e., MTC 1) and
M2M mobile station 3 (i.e., MTC 3) and then delivers the
determined identifier, contention resolution level and random
access waiting time to the corresponding M2M mobile sta-
tions. A method of determining a backoff window size corre-
sponding to the contention resolution level 1 is schematically
explained as follows. First of all, the processor 180 of the base
station is able to calculate a backoff window size of the M2M
mobile station, which corresponds to a minimum backoff
window size value of a general mobile station and a conten-
tion resolution level assigned to a corresponding paging
mobile station group (or a corresponding M2M group). In this
case, a method of calculating a maximum backoft window
size shall be omitted from the following description.

[0086] The processor 180 of the base station may be able to
calculate a backoff window size of M2M mobile station by
calculating a minimum backoff window start and end values
for the M2M mobile station. In particular, the processor 180
of the base station may be able to calculate the minimum
backoff window start value for the M2M mobile station using
Formula 1.

Minimum Backoff window start value=minimum
backoff window start value for general mobile

station*contention resolution level [Formula 1]

[0087] For instance, if a minimum backoff window start
value for a general mobile station is set to 0 in advance, the
processor 180 of the base station is able to calculate a mini-
mum backoff window start value into ‘0 by multiplying the
minimum backoft window start value ‘0” for the general
mobile station by the contention resolution level 1 assigned to
M2M mobile station 1 and M2M mobile station 3 [0*1=0].
Subsequently, the processor 180 of the base station is able to
calculate a minimum backoff window end value for the M2M
mobile station using Formula 2.

Minimum Backoff window end value=minimum
backoff window end value for general mobile

station*contention resolution level [Formula 2]
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[0088] For instance, if a minimum backoff window end
value for a general mobile station is set to 7 in advance, the
processor 180 of the base station is able to calculate a mini-
mum backoff window end value into ‘7> by multiplying the
minimum backoff window end value ‘7° for the general
mobile station by the contention resolution level 1 assigned to
M2M mobile station 1 and M2M mobile station 3 [7*1=7]. In
particular, the processor 180 of the base station may be able to
aware that the minimum backoff end value for M2M mobile
station 1 and M2M mobile station 3 is 7.

[0089] Meanwhile, for another example, the processor 180
of'the base station may be able to calculate a minimum back-
off window end value for M2M mobile station 1 and M2M
mobile station 3 using Formula 3.

{x+(contention

Minimum Backoff window end value=2

resolution level-1) }=1 [Formula 3]

[0090] InFormula3, ‘x”indicates a minimum backoff win-
dow value of a general mobile station, which is transmitted
via system information.

[0091] As the minimum backoff window value of a general
mobile station, which is transmitted via system information,
is 3 and the contention resolution level 1 is assigned to M2M
mobile station 1 and M2M mobile station 3, the minimum
backoft window end value of the M2M mobile station
becomes 7 (=213+(-DI_1) by Formula 3.

[0092] In this case, the backoff window end value is calcu-
lated by Formula 2 or Formula 3 only and the backoff window
start value may be fixed to a specific value (e.g., 0).

[0093] The base station may be able to transmit a paging
message containing the paging mobile station group identifier
‘PMGID A’ and the action code indicating a network reentry
to the M2M mobile station 1 and the M2M mobile station 3.
Moreover, the base station may be able to transmit the paging
message to the M2M mobile station 1 and the M2M mobile
station 3 in a manner that the information (e.g., contention
resolution level 1) on the contention resolution level, the
random access waiting time information and the backoff win-
dow size information are further contained in the paging
message.

[0094] Therefore, each ofthe M2M mobile station 1 and the
M2M mobile station 3 may be able to be aware of the random
access waiting time and the backoff window size interval
corresponding to the received contention resolution level 1. In
this case, the processor 155 of the M2M mobile station may
be able to select a random backoff window value (or a random
access opportunity) within the backoft window size interval
(e.g., backoff window 0~7). For instance, the processor 155
ofthe M2M mobile station 1 is able to select arandom backoff
window value ‘1°. And, referring to FIG. 3, the M2M mobile
station 1 is able to transmit a random access code in the
corresponding random access opportunity. Moreover, the
processor 155 of the M2M mobile station 3 is able to select a
random backoff window value ‘7°. And, referring to FIG. 3,
the M2M mobile station 3 is able to transmit a random access
code in the corresponding random access opportunity.
[0095] Thus, although M2M mobile stations belong to the
same paging mobile station group or the same contention
resolution level is assigned to the M2M mobile stations, a
random access code is transmitted in a random access oppor-
tunity matching a corresponding backoff window value based
on a backoff window value randomly selected within the
established backoff window range. Therefore, a random
access collision can be prevented and random accesses can be
distributed.
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[0096] FIG. 4is a diagram to describe another example of a
random access distributing method per step according to one
embodiment of the present invention.

[0097] Referring to FIG. 4, assume that a base station deter-
mines a paging mobile station group identifier ‘PMGID B’, a
contention resolution level ‘2’ and a random access waiting
time ‘40 ms’ for M2M mobile station 2 (i.e., MTC 2) and
M2M mobile station 4 (i.e., MTC 4) and then delivers the
determined identifier, contention resolution level and random
access waiting time to the corresponding M2M mobile sta-
tions. The base station may be able to transmit a paging
message containing the paging mobile station group identifier
TMGID B' and the action code indicating a network reentry to
the M2M mobile station 2 and the M2M mobile station 4.
Moreover, the base station may be able to transmit the paging
message to the M2M mobile station 2 and the M2M mobile
station 4 in a manner that the information (e.g., contention
resolution level 2) on the contention resolution level, the
random access waiting time information and the backoff win-
dow size information are further contained in the paging
message.

[0098] Therefore, each ofthe M2M mobile station 2 and the
M2M mobile station 4 may be able to aware of the random
access waiting time and the backoff window size interval
corresponding to the received contention resolution level 2.
[0099] As mentioned in the foregoing description with ref-
erence to FIG. 3, the processor 180 of the base station is able
to calculate a backoff window size for the M2M mobile
station 2 and the M2M mobile station 4 in accordance with a
minimum backoff window size value of a general mobile
station and a contention resolution level. The processor 180 of
the base station is able to calculate a backoff window size of
an M2M mobile station by calculating minimum backoff
window start and end values for the M2M mobile station. The
processor 180 of the base station may be able to calculate the
minimum backoff start value for the M2M mobile station 2
and the M2M mobile station 4 using Formula 1. For instance,
if a minimum backoff window start value for a general mobile
station is set to 0 in advance, the processor 180 of the base
station may be able to calculate the minimum backoff win-
dow start value by multiplying the minimum backoff window
start value ‘0 for the general mobile station by the contention
resolution level 2’ assigned to the M2M mobile station 2 and
the M2M mobile station 4 [0*2=0]. In particular, the proces-
sor 180 of the base station determines the minimum backoff
window start value for the M2M mobile station 2 and the
M2M mobile station 4 as 0.

[0100] As mentioned in the foregoing description with ref-
erence to FIG. 3, the processor 180 of the base station may be
able to calculate a minimum backoff window end value for
the M2M mobile station 2 and the M2M mobile station 4
using Formula 2. For instance, if a minimum backoff window
end value for a general mobile station is set to 0 in advance,
the processor 180 of the base station may be able to calculate
the minimum backoft window end value by multiplying the
minimum backoff window end value ‘7” for the general
mobile station by the contention resolution level 2’ assigned
to the M2M mobile station 2 and the M2M mobile station 4
[7*2=14]. In particular, the processor 180 of the base station
determines the minimum backoff window end value for the
M2M mobile station 2 and the M2M mobile station 4 as 14.
For another instance, the processor 180 of the base station
may be able to calculate the minimum backoff window end
value for the M2M mobile station 2 and the M2M mobile
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station 4 using Formula 3. In this case, according to Formula
3, the minimum backoff window end value for the M2M
mobile station can be calculated into 15 (=203+@-1i_1)
according to Formula 3.

[0101] Each of the M2M mobile station 2 and the M2M
mobile station 4 may be aware of a random access waiting
time (e.g., 40 ms) and a backoft window size interval (0~15)
corresponding to the contention resolution level 2 received
from the base station. In this case, the processor 155 of each
of'the M2M mobile station 2 and the M2M mobile station 4 is
able to select a random backoff window value within the
backoff window size interval (e.g., backoff window 0~15).
[0102] For instance, the processor 155 of the M2M mobile
station 2 is able to select a random backoff window value 2°.
Referring to FIG. 4, the M2M mobile station 2 is able to
transmit a random access code in a corresponding random
access opportunity. And, the processor 155 of the M2M
mobile station 4 is able to select a random backoff window
value ‘9’. Referring to FIG. 4, the M2M mobile station 4 is
able to transmit a random access code in a corresponding
random access opportunity.

[0103] Thus, although M2M mobile stations (e.g., M2M
mobile station 2 and M2M mobile station 4) belong to the
same paging mobile station group or the same contention
resolution level is assigned to the M2M mobile stations, a
random access code is transmitted in a random access oppor-
tunity matching a corresponding backoff window value based
on a backoff window value randomly selected within the
established backoff window range. Therefore, a random
access collision can be prevented and random accesses can be
distributed. FIG. 3 or FIG. 4 shows one example of the ran-
dom access distributing method for the M2M mobile stations
belonging to a specific paging mobile station group. With
reference to FIG. 5, a method of distributing random accesses
in a manner of differentiating a random access waiting time
per specific paging mobile station group as well as within the
specific paging mobile station group (or M2M group) is
described as follows.

[0104] FIG. 5is a diagram to describe a further example of
a random access distributing method per step according to
one embodiment of the present invention.

[0105] Referring to FIG. 5, the processor 180 of the base
station groups M2M mobile station 1 (i.e., MTC 1) and M2M
mobile station 3 (i.e., MTC 3) into a paging mobile station
group and then assigns a paging mobile station group identi-
fier ‘PMGID A’ thereto. The processor 180 of the base station
groups M2M mobile station 2 (i.e., MTC 2) and M2M mobile
station 4 (i.e., MTC 4) into another paging mobile station
group and then assigns a paging mobile station group identi-
fier ‘PMGID B’ thereto. The processor 180 of the base station
assigns a contention resolution level 1’ to the paging mobile
station group identifier PMGID A and also assigns a conten-
tion resolution level ‘2’ to the paging mobile station group
identifier PMGID B. Subsequently, the base station may be
able to deliver a contention resolution level assigned per
paging mobile station group. In doing so, the base station may
be able to inform each paging mobile station group of the
random access waiting time information and the backoff win-
dow size interval information, which correspond per conten-
tion resolution level.

[0106] In FIG. 5, for clarity, assume that the contention
resolution level (i.e., contention resolution level 1), the ran-
dom access waiting time (25 ms) and the backoff window size
interval information (i.e., backoff window 0~7), which are
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assigned in FIG. 3, are identically assigned to the M2M
mobile stations 1 and 3 having the PGMID A assigned
thereto. And, assume that the contention resolution level (i.e.,
contention resolution level 2), the random access waiting
time (40 ms) and the backoff window size interval informa-
tion (i.e., backoff window 0~15), which are assigned in FIG.
4, are identically assigned to the M2M mobile stations 2 and
4 having the PGMID B assigned thereto.

[0107] Referring to FIG. 5, each of M2M mobile station 1
and M2M mobile station 3 may be able to receive a paging
mobile station group identifier PGMID A and an action code
for indicating a network reentry from a base station via a
paging message. Likewise, each of M2M mobile station 2 and
M2M mobile station 4 may be able to receive a paging mobile
station group identifier PGMID B and an action code for
indicating a network reentry from the base station via a pag-
ing message.

[0108] Having received the paging message, each paging
mobile station group waits during a corresponding random
access waiting time. Each of the mobile stations belonging to
the corresponding paging mobile station group selects a ran-
dom access opportunity (or ranging opportunity) based on an
indicated backoff window size information.

[0109] For instance, each of the M2M mobile station 1 and
the M2M mobile station 3, to which the paging mobile station
group identifier PGMID A and the contention resolution level
1 are assigned, waits during the random access waiting time
‘25 ms’ and may be then able to transmit a random access
code in the random access opportunity randomly selected
within an indicated backoff window range. In doing so, refer-
ring to FIG. 5, the M2M mobile station 1 may be able to
randomly select a backoff window value 1 and transmit the
random access code in the random access opportunity match-
ing the corresponding backoff window value. And, the M2M
mobile station 3 may be able to randomly select a backoff
window value 7 and transmit the random access code in the
random access opportunity matching the corresponding
backoff window value. Hence, random accesses of the M2M
mobile stations having the same contention resolution level 1
can be distributed.

[0110] Meanwhile, each of the M2M mobile station 2 and
the M2M mobile station 4, to which the paging mobile station
group identifier PGMID B and the contention resolution level
2 are assigned, waits during the random access waiting time
‘40 ms’ and may be then able to transmit a random access
code in the random access opportunity randomly selected
within an indicated backoff window range. In doing so, refer-
ring to FIG. 5, the M2M mobile station 2 may be able to
randomly select a backoff window value 2 and transmit the
random access code in the random access opportunity match-
ing the corresponding backoff window value. And, the M2M
mobile station 4 may be able to randomly select a backoff
window value 9 and transmit the random access code in the
random access opportunity matching the corresponding
backoff window value. Likewise, random accesses of the
M2M mobile stations having the same contention resolution
level 2 can be distributed.

[0111] Moreover, the base station assigns a different ran-
dom access waiting time by assigning a different contention
resolution level to each paging mobile station group identi-
fier, thereby distributing random access attempts among pag-
ing mobile station groups.

[0112] According to the embodiments mentioned in the
above description, random accesses are distributed per pag-
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ing mobile station group in a manner of grouping M2M
mobile stations and then assigning a different contention
resolution level and a different random access waiting time to
each paging mobile station group and each of the M2M
mobile stations belonging to the same paging mobile station
group is enabled to randomly select a value within a backoff
window range. Therefore, the present invention is advanta-
geous in distributing random accesses within the same paging
mobile station group.

[0113] The above-described embodiments may correspond
to combinations of elements and features of the present inven-
tion in prescribed forms. And, it may be able to consider that
the respective elements or features may be selective unless
they are explicitly mentioned. Each of the elements or fea-
tures may be implemented in a form failing to be combined
with other elements or features. Moreover, it may be able to
implement an embodiment of the present invention by com-
bining elements and/or features together in part. A sequence
of operations explained for each embodiment of the present
invention may be modified. Some configurations or features
of one embodiment may be included in another embodiment
or can be substituted for corresponding configurations or
features of another embodiment. And, it is apparently under-
standable that a new embodiment may be configured by com-
bining claims failing to have relation of explicit citation in the
appended claims together or may be included as new claims
by amendment after filing an application.

[0114] While the present invention has been described and
illustrated herein with reference to the preferred embodi-
ments thereof, it will be apparent to those skilled in the art that
various modifications and variations can be made therein
without departing from the spirit and scope of the invention.
Thus, it is intended that the present invention covers the
modifications and variations of this invention that come
within the scope of the appended claims and their equivalents.

INDUSTRIAL APPLICABILITY

[0115] Accordingly, a method of distributing a random
access, method of distributing and performing a random
access and apparatus therefor are industrially available for
various wireless communication systems including 3GPP
LTE, LTE-A, IEEE 802 and the like.

What is claimed is:

1. A method of distributing a random access of mobile
stations by a base station in a wireless communication sys-
tem, the method comprising:

transmitting a paging message indicating a network reentry

to each mobile station group, wherein the paging mes-
sage comprises at least one of an identifier information
of the each mobile station group and a random access
configuration information of the each mobile station
group.

2. The method of claim 1, wherein the random access
configuration information comprises corresponding random
access waiting time information and corresponding backoff
window size information of each mobile station group.

3. The method of claim 1, wherein the each mobile station
group is grouped based on an application type and property.

4. The method of claim 3, wherein the mobile station
comprises an M2M (machine to machine) device type.

5. The method of claim 2, wherein the corresponding ran-
dom access waiting time of the each mobile station group is
determined based on a random access priority of the each
mobile station group.
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6. The method of claim 2, further comprising:

receiving arandom access code via a random access oppor-
tunity (ranging opportunity) in accordance with the cor-
responding random access waiting time information and
the corresponding backoft window size information of
the each mobile station group from the each mobile
station group.

7. A method of performing a random access by a mobile
station in a wireless communication system, the method com-
prising:

receiving a paging message indicating a network reentry
from a base station, wherein the paging message com-
prises at least one of identifier information of a mobile
station group having the mobile station grouped therein
and corresponding random access configuration infor-
mation of the mobile station group.

8. The method of claim 7, wherein the random access
configuration information comprises random access waiting
time information of the mobile station group and backoff
window size information of the mobile station group.

9. The method of claim 8, further comprising:

selecting a random access opportunity based on the ran-
dom access configuration information.

10. The method of claim 9, further comprising:

transmitting a random access code to the base station in the
selected random access opportunity.

11. The method of claim 7, wherein the grouped mobile
station group is grouped based on at least one of an applica-
tion type of the mobile station and a property of the mobile
station.

12. The method of claim 11, wherein the mobile station
comprises an M2M (machine to machine) device type.

13. The method of claim 8, wherein the random access
waiting time of the mobile station group is determined based
on a random access priority of the mobile station group.

14. A base station apparatus for distributing a random
access of mobile stations in a wireless communication sys-
tem, comprising,

a transmitter configured to transmit a paging message indi-
cating a network reentry to each mobile station group,
wherein the paging message comprises at least one of
identifier information of the each mobile station group
and random access configuration information of the
each mobile station group.

15. A mobile station apparatus for performing a random

access in a wireless communication system, comprising:

a receiver configured to receive a paging message indicat-
ing a network reentry from a base station, wherein the
paging message comprises at least one of identifier
information of a mobile station group having the mobile
station grouped therein and corresponding random
access configuration information of the mobile station
group.

16. The mobile station apparatus of claim 15, further com-

prising:

a processor configured to select a random access opportu-
nity (ranging opportunity) based on the random access
configuration information.

17. The mobile station apparatus of claim 16, further com-

prising:

a transmitter configured to transmit a random access code
to the base station in the selected random access oppor-
tunity.



