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Description
Technical Field

[0001] The presentinvention relates to a wireless (ra-
dio) communication system for transmitting a paging in-
formation, and more particularly, to a method for trans-
mitting the paging information by transferring information
related to a call setup from a core network to a base
station, thereby effectively minimizing call setup time

Background Art

[0002] Figure 1 shows an exemplary network structure
of an Evolved Universal Mobile Telecommunications
System (E-UMTS) as a mobile communication system
to which a related art and the present invention are ap-
plied. The E-UMTS system is a system that has evolved
from the UMTS system, and its standardization work is
currently being performed by the 3GPP standards organ-
ization. The E-UMTS system can also be referred to as
a Long-Term Evolution (LTE) system.

[0003] The E-UMTS network can roughly be divided
into an Evolved Universal Terrestrial Radio Access Net-
work (E-UTRAN) and a Core Network (CN). The E-
UTRAN generally comprises a terminal (i.e., User Equip-
ment (UE)), a base station (i.e., eNode B), and an Access
Gateway (AG) that is located at an end of the E-UMTS
network and connects with one or more external net-
works. The AG may be divided into a part for processing
user traffic and a part for handling control traffic. Here,
an AG for processing new user traffic and an AG for
processing control traffic can be communicated with each
other by using a new interface. One eNode B may have
one or more cells. An interface for transmitting the user
traffic or the control traffic may be used among the eNode
Bs. The CN may comprise an AG, nodes for user regis-
tration of other UEs, and the like. An interface may be
used to distinguish the E-UTRAN and the CN from each
other.

[0004] Radio interface protocol layers between the ter-
minal and the network can be divided into a first layer
(L1), a second layer (L2) and a third layer (L3) based on
three lower layers of an Open System Interconnection
(OSI) standard model widely known in communications
systems. A physical layer belonging to the first layer pro-
vides an information transfer service using a physical
channel. A Radio Resource Control (RRC) layer located
at the lowest portion of the third layer controls radio re-
sources between the terminal and the network. For this
purpose, the RRC layer allows RRC messages to be ex-
changed between the terminal and the network.

[0005] Figs. 2 and 3 show radio interface protocol ar-
chitecture between a terminal and E-UTRAN based on
3GPP radio access network standards. Particularly, Fig.
2 shows radio protocol architecture in a control plane,
and Fig. 3 shows radio protocol architecture in a user
plane.
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[0006] The radio interface protocol in Figs. 2 and 3 has
horizontal layers comprising a physical layer, a data link
layer and a network layer, and has vertical planes com-
prising a user plane for transmitting user traffic and a
control plane for transmitting control signals. The protocol
layers in Figs. 2 and 3 can be divided into a first layer
(L1), a second layer (L2) and a third layer (L3) based on
three lower layers of an Open System Interconnection
(OSI) standard model widely known in communications
systems. Hereinafter, each layer in the radio protocol
control plane in Fig. 2 and a radio protocol user plane in
Fig. 3 will be described.

[0007] A first layer, as a physical layer, provides an
information transfer service to an upper layer using a
physical channel. The physical layer is connected to its
upper layer, called a Medium Access Control (MAC) lay-
er, via a transport channel. The MAC layer and the phys-
ical layer exchange data via the transport channel. Data
is transferred via a physical channel between different
physical layers, namely, between the physical layer of a
transmitting side and the physical layer of a receiving
side. The physical channel is modulated based on an
Orthogonal Frequency Division Multiplexing (OFDM)
technique, and utilizes time and frequency as radio re-
sources.

[0008] The MAC layer located at the second layer pro-
vides a service to an upper layer, called a Radio Link
Control (RLC) layer, via alogical channel. The RLC layer
of the second layer supports reliable data transmissions.
The function of the RLC layer may be implemented as a
functional block in the MAC layer. In this case, the RLC
layer may not exist. A Packet Data Convergence Protocol
(PDCP) layer of the second layer, in the radio protocol
user plane, is used to efficiently transmit IP packets, such
as IPv4 or IPv6, on a radio interface with a relatively nar-
row bandwidth. Forthis purpose, the PDCP layerreduces
the size of an IP packet header which is relatively great
in size and includes unnecessary control information,
namely, a function called header compression is per-
formed.

[0009] A Radio Resource Control (RRC) layer located
at the lowest portion of the third layer is only defined in
the control plane. The RRC layer controls logical chan-
nels, transport channels and physical channelsin relation
to establishment, re-configuration and release of Radio
Bearers (RBs). Here, the RB signifies a service provided
by the second layer for data transmissions between the
terminal and the E-UTRAN. If an RRC connection is es-
tablished between the RRC layer of the terminal and the
RRC layer of the radio network, the terminalis in the RRC
connected mode. Otherwise, the terminal is in an RRC
idle mode.

[0010] A Non-Access Stratum (NAS) layer located at
an upper portion of the RRC layer performs functions,
such as session management, mobility managementand
the like.

[0011] One cell constructing an eNB is set to one of
bandwidths of 1.25 MHz, 2.5 MHz, 5 MHz, 10 MHz, 20
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MHz and the like, so as to provide downlink or uplink
transmission services to multiple terminals. Here, differ-
ent cells may be set to provide different bandwidths.
[0012] Downlink transport channels for transmitting
data from a network to a terminal may comprise a Broad-
cast Channel (BCH) for transmitting system information,
a Paging Channel (PCH) for transmitting paging mes-
sages and a downlink Shared Channel (SCH) for trans-
mitting other user traffic or control messages. Traffic or
control messages of a downlink point-to-multipoint serv-
ice (multicast or broadcast service) may be transmitted
either via a downlink SCH, or via a separate downlink
Multicast Channel (MCH). In addition, uplink transport
channels for transmitting data from a terminal to a net-
work may comprise a Random Access Channel (RACH)
for transmitting an initial control message and an uplink
Shared Channel (SCH) for transmitting user traffic or con-
trol messages.

[0013] Logical channels which are located at an upper
portion of transport channels and mapped to the transport
channels include a Broadcast Control Channel (BCCH),
a Paging Control Channel (PCCH), a Common Control
Channel (CCCH), a MBMS point-to-multipoint Control
Channel / Multicast Control Channel (MCCH), a MBMS
point-to-multipoint Traffic Channel / Multicast Traffic
Channel (MTCH), and the like.

[0014] Fig. 4 shows a transmission on a control chan-
nel according to the related art.

[0015] A physical channelis composed of multiple sub-
frames arranged on a time axis and multiple sub-carriers
arranged on a frequency axis. Here, a single sub-frame
includes a plurality of symbols on the time axis. One sub-
frame is composed of a plurality of resource blocks, each
of which includes a plurality of symbols and a plurality of
sub-carriers. Also, each sub-frame can use particular
sub-carriers of particular symbols (e.g., a first symbol) at
the corresponding sub-frame for a Physical Downlink
Control Channel (PDCCH), namely, a L1/L2 control
channel. One sub-frame is a time duration of 0.5 ms. A
Transmission Time Interval (TTI) as a unit time for which
data is transmitted is 1 ms corresponding to two sub-
frames.

[0016] Figure 5 shows an exemplary view of a related
art channel structure for a paging channel transmission.
In general, a terminal may perform a DRX (Discontinuous
Reception) operation in order to reduce power consump-
tion by the terminal when it receives a paging message.
To do this, a network configures a plurality of paging oc-
casion for every time period, which so called a paging
DRX cycle, and a particular terminal can obtain the pag-
ing message by receiving a particular paging occasion.
Here, the terminal does not receive any paging channel
within any other time except the particular paging occa-
sion and the paging occasion is corresponding to a TT]I

(Transmission Time Interval).

[0017] Figure 6 shows an exemplary paging process
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in arelated art. Asillustrated in Figure 6, a sGW (serving
gateway) pages a MME (mobility management entity)
when data or paging is received from an Internet network
or PSTN (public switched transfer/ telephone network).
The MME configures a paging message and then trans-
mits the paging message to an eNB. The eNB then trans-
mit the paging message to a terminal (UE, MS). After the
paging message received by the terminal, the terminal
performs a RRC connection and transmits a NAS mes-
sage. After that, the core network performs a call setup
process with the terminal once the NAS message is re-
ceived from the terminal.

[0018] As it can be seen from the paging process illus-
trated in Figure 6, in related art, too many steps are ex-
isted for completing the paging process. In particular, the
paging message that transmitted from the MME to the
eNB only includes information related to a terminal iden-
tifier, a paging period, and the like. Therefore, even after
the eNB receives a request for the RRC connection, the
eNB does not exactly know which radio resource should
be assigned to the terminal or which cell the terminal
should be move.

[0019] Figure7 shows another exemplary paging proc-
ess in a related art. As illustrated in Figure 7, the paging
message is transmitted from the MME to the eNB. After
receiving the paging message, the eNB transmits the
paging message to the UE, and then the UE transmits a
NAS message to the MME after performing a RRC con-
nection process. After receiving the NAS message, the
MME establishes a S1 connection with the eNB, and then
transmits a response in response to the NAS message.
The eNB performs a handover preparation based on in-
formation received from the MME, and then transmits a
handover command to the UE. After UE is moved to other
cell according to the handover command, call setup proc-
ess can be continued.

[0020] In related art, there are many steps existed in
the paging process, thereby causing a complexity. Fur-
ther, there is great drawback causing a delayed call setup
because the eNB never receives any information related
to the UE during the paging process in the related art.
[0021] WO 2004/091246 A1 relates to a multi-access
communication system. A terminal is kept reachable
through a first access network, which is most resource
efficient one of the available access networks for keeping
the terminal reachable. The terminal scans passively for
the existence of usable base stations for other access
networks of the system and reports data associated with
such existences to the first access network. When a re-
quest for a call to the terminal is received, a paging is
performed in the first access network. The paging mes-
sage comprises information about preferred access net-
work, based on the reported data of the existence of us-
able base stations or access points of other access net-
works. The terminal connects to the preferred access
network and performs a call set-up directly in the pre-
ferred access network.
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Disclosure of Invention
Technical Solution

[0022] The present invention is to provide a method
for transmitting a plurality of call setup related information
from a core network to a plurality of network entities dur-
ing the call setup process to a terminal, thereby efficiently
and effectively minimizing call setup time.

[0023] The present invention is defined in the inde-
pendent claims. Preferred embodiments of the invention
are set out in the dependent claims.

[0024] Additional features of the invention will be set
forth in part in the description which follows and in part
will become apparent to those having ordinary skill in the
art upon examination of the following or may be learned
from practice of the invention. The objectives and other
advantages of the invention may be realized and attained
by the structure particularly pointed out in the written de-
scription and claims hereof as well as the appended
drawings.

Brief Description of the Drawings

[0025] The accompanying drawings, which are includ-
ed to provide a further understanding of the invention and
are incorporated in and constitute a part of this specifi-
cation, illustrate embodiments of the invention and to-
gether with the description serve to explain the principles
of the invention.

[0026] In the drawings:

Figure 1 shows an exemplary network structure of
an Evolved Universal Terrestrial

Radio Access Network (E-UTRAN) as a mobile com-
munication system to which a related art and the
present invention are applied;

Figure 2 shows a radio interface protocol architec-
ture in a control plane between a terminal and a
Evolved UMTS Terrestrial Radio Access Network
(E-UTRAN) based on 3GPP radio access network
standards;

Figure 3 shows a radio interface protocol architec-
tureinauser plane between aterminaland a Evolved
UMTS Terrestrial Radio Access Network (E-
UTRAN) based on 3GPP radio access network
standards;

Figure 4 shows an exemplary view of a related art
physical channel structure for control channel trans-
mission;

Figure 5 shows an exemplary view of a related art
channel structure for a paging channel transmission;
Figure 6 shows an exemplary paging process in a
related art;

Figure 7 shows another exemplary paging process
in a related art;

Figure 8 shows an exemplary paging information
transmission process according a first embodiment
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of the present invention; and

Figure 9 shows an exemplary paging information
transmission process according a second embodi-
ment of the present invention.

Figure 10 shows an exemplary paging information
transmission process according a third embodiment
of the present invention.

Mode for the Invention

[0027] One aspect of the present invention is the rec-
ognition by the present inventors regarding the problems
and drawbacks of the related art described above and
explained in more detail hereafter. Based upon such rec-
ognition, the features of the present invention have been
developed.

[0028] The present invention may be embodied in a
3GPP communication technology, in particular, in the
Universal Mobile Telecommunications System (UMTS)
system, acommunication apparatus and method thereof.
However, the present invention may also be applied to
all wired/wireless communications to which the technical
scope of the present invention can be applied.

[0029] Hereinafter, description of structures and oper-
ations of the preferred embodiments according to the
present invention will be given with reference to the ac-
companying drawings.

[0030] Figure 8 shows an exemplary paging informa-
tion transmission process according a first embodiment
of the present invention. As illustrated in Figure 8, a pag-
ing message may be transmitted from a MME to an eNB.
Here, the MME may transmit call related information
and/or UE capability information to the eNB, and those
information may be included in the paging message
transmitting to the eNB. After receiving the paging mes-
sage from the MME, the eNB may transmit the paging
message to a UE. Then, the UE may perform a RRC
connection (or RRC establishment) process. When the
eNB receives a request of the RRC connection from the
UE, the eNB may determine a radio resource allocation
method based on the information included in the paging
message thatis transmitted from the MME. For example,
the eNB may able to determine that the UE needs to be
handover to a BSC (GSM) immediately. In this case, the
eNB immediately perform a handover preparation after
the determination. Meanwhile, the UE may transmit a
NAS message to the MME. When the handover prepa-
ration is done, the eNB may transmit a handover com-
mand to the UE. During the handover process, the net-
work connection between the BSC and the MME is setup.
After that, the handover process is completed and the
MME may transmit a NAS message response to the UE.
[0031] Here, the paging message that is transmitted
from the MME may be configured or formed with a plu-
rality of data fields. Therefore, the call related information
and/or the UE capability information may be included in
the plurality of data fields. Also, the plurality of data fields
may includes a UE identifier (UE id), an identifier indicat-



7 EP 2 168 263 B1 8

ing a message type, and the like. The call related infor-
mation may be related to a service type, quality of service
(QoS) information, a target network radio technology, a
target cell, etc. The UE capability related information may
be related to a maximum supporting data rate, a buffer
size, a maximum number of supporting data channels, a
maximum transmission rate, etc.

[0032] The determination for the UE’s handover may
be decided by the eNB in various circumstances. For
example, if data communicating with the UE only has a
voice data, a handover to a BTS in a GSM system may
be much needed rather than a handover to an eNB in a
LTE system. Likewise, if data communicating with the
UE only has a video call data, a handover to a RNC in a
WCDMA system may be much needed rather that the
handover to the eNB in the LTE system.

[0033] In Figure 7, which illustrates a paging process
in a related art, a eNB does not have information related
to a UE or a call, as such the eNB may perform its own
operations only after information between the UE and
MME is exchanged each other. However, in Figure 8, the
eNB may able to perform the handover preparation as
well as the RRC connection process simultaneously. Al-
so, a connection setup between a radio network and a
core network may be processed simultaneously while
performing a network connection for a call or a bearer
setup fora call. Thus, a call set up can be advantageously
processed in effective manner with a minimized time.
[0034] Figure 9 shows an exemplary paging informa-
tion transmission process.

[0035] As illustrated in Figure 9, a MME may transmit
a paging message to an eNB. Here, the MME may trans-
mit call related information or a UE capability related in-
formation to the eNB, and those information may be in-
cluded in the paging message. The eNB may transmit
the paging message to a UE via a network. The paging
message transmitting to the UE via the network may in-
clude information indicating a cell, a radio technology, or
radio network that the UE should select. After the UE
receives the paging message, the UE may immediately
perform a RRC connection. After this step, the UE may
transmit a NAS message to the MME and the MME may
transmit a NAS message response to the UE.

[0036] Figure 10 shows an exemplary paging informa-
tion transmission process according a second embodi-
ment of the present invention.

[0037] Asillustrated in Figure 10, a MME may transmit
a paging message to an eNB. Here, the MME may trans-
mit a call related information or a UE capability related
information to the eNB, and those information may be
included in the paging message. The eNB may transmit
the paging message to a UE via a network. The paging
message transmitting to the UE via the network may in-
clude information indicating a cell, a radio technology, or
radio network that the UE should select. If the transmitting
paging message includes information indicating that the
UE needs to be moved to a GSM cell, when the UE re-
ceives the paging message, the UE may immediately
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move to the GSM cell and may perform a RRC connection
instantly. During or after the RRC connection between
the UE and the GSM cell, the eNB may perform a hando-
ver preparation for the UE and may transmit a handover
command tothe UE. After this step, the handover process
may be completed, and the UE may transmita NAS mes-
sage to the MME and the MME may transmit a NAS mes-
sage response to the UE.

[0038] As it can be seen from the Figure 10, some of
unnecessary stepsin Figure 7 can be eliminated because
the call related information and/or the UE capability re-
lated information were included in the paging message.
When the MME (or core network) transmits the paging
message to the radio network (eNB or BSC), the paging
message will be transmitted to all radio network that lo-
cated in a particular area where a particular UE camped
on. However, only one radio network will receive a re-
sponse from the particular UE. As such, those radio net-
works that fail to receive the response may need to dis-
card the call related information and/or the UE capability
related information along with the paging message. Ac-
cordingly, the present invention may propose to include
timer information during the transmission of the paging
message. For example, when the radio network receives
the paging message from the core network, the radio
network may start to initiate the timer. Or, the radio net-
work may start to initiate the timer when the paging mes-
sage is transmitted to the UE by the radio network. If the
radio network receives the response from the particular
UE, then it stops the timer. However, if the radio network
does not receive the response until the timer is expired,
the radio network may discard the call related information
and/or the UE capability related information, which was
transmitted from the core network.

[0039] The present invention may propose to include
radio technology information, radio network information,
or cell related information, for a target cell that the UE
will be camped on, into a paging message transmitting
from a radio network to a UE. Also, if UE has its own
identifier that is matched with an identifier included in the
received paging message and UE has information for a
radio technology, radio network, or a cell, which will be
moved, the UE may response to the received paging
message after the UE is moved based on the those in-
formation.

[0040] The present invention may provide a method
for transmitting paging information in wireless communi-
cation system, the method comprising: transmitting a
paging message, wherein the paging message includes
at least one of call related information and terminal relat-
ed information, wherein at least one of a network or ter-
minal performs a next operation based on the information
included in the paging message, wherein the paging
message is transmitted by a core network, the core net-
work is either a mobility management entity (MME) or a
gateway (GW), the gateway is either serving gateway
(sGW) or packet data network gateway (pGW), the net-
work is at least one of an enhanced Node B (eNB), a
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base station controller (BSC), a radio network controller
(RNC) and Node B (NB), the terminal related information
is related to a function and/or capability that supported
by the terminal, the call related information is related to
at least one of a service type, QoS information, a target
network radio technology, and a target cell, the terminal
related information indicates a type of radio network tech-
nology thatis supported by the terminal, the radio network
technology is at least one of a GSM(Global System for
Mobile communications), a UMTS(Universal Mobile Tel-
ecommunications System) and a LTE(Long Term Evo-
lution), the terminal related information indicates a max-
imum uplink transmission rate or a maximum downlink
transmission rate, the terminal related information indi-
cates whether the terminal supports a voice service or a
data service, the terminal related information indicates
either a maximum amount of buffer in the terminal or a
maximum number of channels supported by the terminal,
the terminal related information indicates a radio re-
source support amount for a radio bearer setup between
the terminal and the network, the paging message in-
cludes a plurality of fields to store at least one of the call
related information and the terminal related information,
the paging message includes an identifier of the terminal
(UE id) or a message type.

[0041] It can be also said that the present invention
may also provide a method for receiving paging informa-
tion in wireless communication system, the method com-
prising: receiving a paging message by a terminal,
wherein the paging message includes at least one of call
related information and terminal related information, and
performing a next operation based on the information
included in the paging message, wherein the terminal
related information is related to a function and/or capa-
bility that supported by the terminal, the terminal related
information indicates a type of radio network technology
thatis supported by the terminal, a maximum uplink trans-
mission rate or a maximum downlink transmission rate,
the terminal related information indicates a maximum
amount of buffer in the terminal, a maximum number of
channels supported by the terminal or a radio resource
support amount for a radio bearer setup between the
terminal and the network, the call related information is
related to at least one of a service type, QoS information,
a target network radio technology, and a target cell, the
paging message includes a plurality of fields to store at
least one of an identifier of the terminal (UE id), a mes-
sage type, the call related information and the terminal
related information, the next operation is performed only
if the identifier of the terminal included in the paging mes-
sage is matched with a previously stored identifier.
[0042] Also, the present invention may provide a plu-
rality of data fields that is included in a message when a
network transmits the message to a terminal in wireless
communication system, wherein the plurality of data
fields are stored with at least one of an identifier of the
terminal (UE id), a message type, the call related infor-
mation and the terminal related information.
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[0043] Namely, the present invention has an effect of
efficiently transmitting paging information for a call setup
(or establishment), by transmitting call related informa-
tion from a core network to eNB or UE, which eliminates
unnecessary operation performed by radio network in
related art, thereby effectively minimizing call setup time.
[0044] Although the present invention is described in
the context of mobile communications, the present in-
vention may also be used in any wireless communication
systems using mobile devices, such as PDAs and laptop
computers equipped with wireless communication capa-
bilities (i.e. interface). Moreover, the use of certain terms
to describe the present invention is not intended to limit
the scope of the present invention to a certain type of
wireless communication system. The present invention
is also applicable to other wireless communication sys-
tems using different air interfaces and/or physical layers,
for example, TDMA, CDMA, FDMA, WCDMA, OFDM,
EV-DO, Wi-Max, Wi-Bro, etc.

[0045] The exemplary embodiments may be imple-
mented as a method, apparatus or article of manufacture
using standard programming and/or engineering tech-
niques to produce software, firmware, hardware, or any
combination thereof. The term "article of manufacture"
as used herein refers to code or logic implemented in
hardware logic (e.g., an integrated circuit chip, Field Pro-
grammable Gate Array (FPGA), Application Specific In-
tegrated Circuit (ASIC), etc.) or a computer readable me-
dium (e.g., magnetic storage medium (e.g., hard disk
drives, floppy disks, tape, etc.), optical storage (CD-
ROMs, optical disks, etc.), volatile and non-volatile mem-
ory devices (e.g., EEPROMs, ROMs, PROMs, RAMs,
DRAMs, SRAMs, firmware, programmable logic, etc.).
[0046] Code in the computer readable medium may be
accessed and executed by a processor. The code in
which exemplary embodiments are implemented may
further be accessible through a transmission media or
from a file server over a network. In such cases, the article
of manufacture in which the code is implemented may
comprise a transmission media, such as a network trans-
mission line, wireless transmission media, signals prop-
agating through space, radiowaves, infrared signals, etc.
Of course, those skilled in the art will recognize thatmany
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 infor-
mation bearing medium known in the art.

[0047] Any reference in this specification to "one em-
bodiment," "an embodiment," "example embodiment,"
etc., means that a particular feature, structure, or char-
acteristic described in connection with the embodiment
is included in at least one embodiment of the invention.
The appearances of such phrases in various places in
the specification are not necessarily all referring to the
same embodiment. Further, when a particular feature,
structure, or characteristic is described in connection with
any embodiment, it is submitted that it is within the pur-
view of one skilled in the art to effect such feature, struc-
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ture, or characteristic in connection with other ones of
the embodiments.

[0048] Although embodiments have been described
with reference to a number of illustrative embodiments
thereof, it should be understood that numerous other
modifications and embodiments can be devised by those
skilled in the art that will fall within the scope of the prin-
ciples of this disclosure. More particularly, various vari-
ations and modifications are possible in the component
parts and/or arrangements of the subject combination
arrangementwithin the scope of the disclosure, the draw-
ings and the appended claims. In addition to variations
and modifications in the component parts and/or arrange-
ments, alternative uses will also be apparent to those
skilled in the art.

[0049] As the present invention may be embodied in
several forms without departing from the essential char-
acteristics thereof, it should also be understood that the
above-described embodiments are not limited by any of
the details of the foregoing description, unless otherwise
specified, but rather should be construed broadly within
its spirit and scope as defined in the appended claims,
and therefore all changes and modifications that fall with-
in the metes and bounds of the claims, or equivalents of
such metes and bounds are therefore intended to be em-
braced by the appended claims.

Claims

1. A method for transmitting paging information in wire-
less communication system, the method comprising:

receiving, by a base station (20), a paging mes-
sage from a mobility management entity (30),
MME, of a core network,

wherein the paging message includes call relat-
ed information and terminal related information,
wherein the call related information and the ter-
minal related information are included in a plu-
rality of data fields of the paging message,
wherein the terminal related information is relat-
ed to at least a function or capability that is sup-
ported by a terminal (10), and

wherein the call related information is related to
at least a service type, Quality of Service, QoS,
information, a target network radio technology,
or a target cell,

transmitting, by the base station (20), the re-
ceived paging message to the terminal (10);
after transmitting the paging message to the ter-
minal, performing, by the base station (20), a
handover procedure based on the call related
information and the terminal related information
included in the paging message; and

wherein, if the paging message includes infor-
mation indicating that the terminal needs to be
moved to a Global System for Mobile commu-
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nications, GSM, cell, the terminal (10) moves to
the GSM cell and performs aradio resource con-
trol, RRC, connection based on the call related
information and the terminal related information
included in the paging message transmitted
from the base station (20),

wherein the movement to the GSM cell and the
RRC connection are performed immediately af-
ter receiving the paging message from the base
station (20), the method further comprising:

starting, by the base station (20), a timer
after the transmission of the paging mes-
sage,

wherein if a response message to the transmit-
ted paging message is not received before an
expiration of the timer, the call related informa-
tion and the terminal related information includ-
ed in the paging message are discarded.

The method of claim 1, wherein the terminal related
information indicates a type of radio network tech-
nology that is supported by the terminal.

The method of claim 1, wherein the terminal related
information indicates whether the terminal supports
a voice service or a data service.

The method of claim 1, wherein the terminal related
information indicates either a maximum amount of
buffer in the terminal or a maximum number of chan-
nels supported by the terminal.

The method of claim 1, wherein the terminal related
information indicates a radio resource support
amount foraradio bearer setup between the terminal
and the network.

The method of claim 1, wherein the paging message
includes an identifier of the terminal or a message

type.

A methodforreceiving paginginformation in wireless
communication system, the method comprising:

receiving, by a terminal (10), a paging message
from a base station (20),

wherein the paging message was previously
transmitted from a mobility management entity
(30), MME, of a core network to the base station
(20),

wherein the paging message includes call relat-
ed information and terminal related information,
wherein the call related information and the ter-
minal related information are included in a plu-
rality of data fields of the paging message,
wherein the terminal related information is relat-
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ed to at least a function or capability that is sup-
ported by a terminal (10), and

wherein the call related information is related to
at least a service type, Quality of Service, QoS,
information, a target network radio technology,
or a target cell,

wherein, after transmitting the paging message
to the terminal by the base station, a handover
procedure is performed by the base station (20)
based on the call related information and the
terminal related information included in the pag-
ing message,

if the received paging message includes infor-
mation indicating that the terminal needs to be
moved to a Global System for Mobile commu-
nications, GSM, cell, the terminal (10) moving
to the GSM cell and performing a radio resource
control, RRC, connection based on the call re-
lated information and the terminal related infor-
mation included in the paging message,
wherein the movement to the GSM cell and the
RRC connection are performed immediately af-
ter receiving the paging message from the base
station (20),

wherein a timer within the base station (20) is
started after the transmission of the paging mes-
sage to the terminal (10), and

wherein if a response message to the transmit-
ted paging message is not received by the base
station (20) before an expiration of the timer
within the base station (20), the call related in-
formation and the terminal related information
included in the paging message are discarded
by the base station (20).

The method of claim 7, wherein the terminal related
information further indicates a type of radio network
technology that is supported by the terminal, a max-
imum uplink transmission rate or a maximum down-
link transmission rate.

The method of claim 7, wherein the terminal related
information further indicates a maximum amount of
buffer in the terminal, a maximum number of chan-
nels supported by the terminal or a radio resource
support amount for a radio bearer setup between the
terminal and the network.

The method of claim 7, wherein the paging message
includes a plurality of fields to store at least one of
an identifier of the terminal, a message type, the call
related information and the terminal related informa-
tion.

The method of claim 10, wherein the next operation
is performed only if the identifier of the terminal in-
cluded in the paging message is matched with a pre-
viously stored identifier.
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Patentanspriiche

Verfahren zum Senden von Paging-Informationen
im drahtlosen Kommunikationssystem, das Verfah-
ren umfassend:

Empfangen einer Paging-Nachricht von einer
Mobility Management Entity (30) (MME) mittels
einer Basisstation (20) eines Kernnetzwerks,
wobei die Paging-Nachricht anrufbezogene In-
formationen und endgeratbezogene Informatio-
nen umfasst,

wobei die anrufbezogenen Informationen und
die endgeratbezogenen Informationen in meh-
reren Datenfeldern der Paging-Nachricht ent-
halten sind,

wobei die endgeratbezogenen Informationen
mindestens auf eine Funktion oder Fahigkeit be-
zogen sind, die von einem Endgerat (10) unter-
stlitzt werden, und

wobei die anrufbezogenen Informationen min-
destens auf einen Service-Typ, Quality of Ser-
vice (QoS)-Informationen, eine Zielnetzwerk-
Funktechnologie oder eine Zielzelle bezogen
sind,

Senden der empfangenen Paging-Nachricht an
das Endgerat (10) mittels der Basisstation (20);
nach dem Senden der Paging-Nachricht an das
Endgerat, Durchfilhren eines Ubergabevor-
gangs mittels der Basisstation (20) aufgrund der
anrufbezogenen Informationen und der endge-
ratbezogenen Informationen, die in der Paging-
Nachricht enthalten sind; und

wobei, wenn die Paging-Nachricht Informatio-
nen umfasst, die anzeigen, dass das Endgerat
zu einer Global System for Mobile Communica-
tions (GMS)-Zelle bewegt werden muss, das
Endgerat (10) zur GSM-Zelle bewegt wird und
eine Radio Resource Control (RRC)-Verbin-
dung aufgrund der anrufbezogenen Informatio-
nen und der endgeratbezogenen Informationen
durchfiihrt, die in der von der Basisstation (20)
gesendeten Paging-Nachricht enthalten sind,
wobei die Bewegung zur GSM-Zelle und die
RRC-Verbindung sofort nach dem Empfangen
der Paging-Nachricht von der Basisstation (20)
durchgefiihrt werden, das Verfahren ferner um-
fassend:

Starten eines Zeitgebers durch die Basis-
station (20) nach dem Senden der Paging-
Nachricht,

wobei die anrufbezogenen Informationen und
die endgeratbezogenen Informationen, die in
der Paging-Nachricht enthalten sind, verworfen
werden, wenn vor dem Ablaufen des Zeitgebers
keine Antwortnachricht auf die gesendete Pa-
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ging-Nachricht empfangen wird.

Verfahren nach Anspruch 1, wobei die endgeratbe-
zogenen Informationen einen Typ der Funknetz-
werktechnologie anzeigen, die vom Endgerat unter-
stitzt wird.

Verfahren nach Anspruch 1, wobei die endgeratbe-
zogenen Informationen anzeigen, ob das Endgerat
einen Sprachdienst oder einen Datendienst unter-
stutzt.

Verfahren nach Anspruch 1, wobei die endgeratbe-
zogenen Informationen entweder eine Pufferhéchst-
mengeim Endgerat oder eine Hochstzahl der Kanale
anzeigen, die vom Endgerat unterstitzt werden.

Verfahren nach Anspruch 1, wobei die endgeratbe-
zogenen Informationen eine Menge der Funkres-
sourcen-Unterstiitzung fiir eine Funktragereinrich-
tung zwischen dem Endgeréat und dem Netzwerk an-
zeigen.

Verfahren nach Anspruch 1, wobei die Paging-Nach-
richt eine Kennung des Endgerats oder eines Nach-
richtentyps umfasst.

Verfahren zum Empfangen von Paging-Informatio-
nen im drahtlosen Kommunikationssystem, das Ver-
fahren umfassend:

Empfangen einer Paging-Nachricht von einer
Basisstation (20) mittels eines Endgerats (10),
wobei die Paging-Nachricht zuvor von einer Mo-
bility Management Entity (30) (MME) eines
Kernnetzwerks an die Basisstation (20) gesen-
det wurde,

wobei die Paging-Nachricht anrufbezogene In-
formationen und endgeratbezogene Informatio-
nen umfasst,

wobei die anrufbezogenen Informationen und
die endgeratbezogenen Informationen in meh-
reren Datenfeldern der Paging-Nachricht ent-
halten sind,

wobei die endgeratbezogenen Informationen
mindestens auf eine Funktion oder Fahigkeit be-
zogen sind, die von einem Endgeréat (10) unter-
stlitzt werden, und

wobei die anrufbezogenen Informationen min-
destens auf einen Service-Typ, Quality of Ser-
vice (QoS)-Informationen, eine Zielnetzwerk-
Funktechnologie oder eine Zielzelle bezogen
sind,

wobei nach dem Senden der Paging-Nachricht
an das Endgerat mittels der Basisstation, ein
Ubergabevorgang von der Basisstation (20) auf-
grund der anrufbezogenen Informationen und
der endgeratbezogenen Informationen durch-
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10.

1.

geflhrt wird, die in der Paging-Nachricht enthal-
ten sind,

wenn die empfangene Paging-Nachricht Infor-
mationen enthalt, die anzeigen, dass das End-
gerat zu einer Global System for Mobile Com-
munications (GSM)-Zelle bewegt werden muss,
das Endgerat (10)

Bewegen in die GSM-Zelle und Durchfiihren ei-
ner Radio Resource Control (RRC)-Verbindung
aufgrund der anrufbezogenen Informationen
und der endgeratbezogenen Informationen, die
in der Paging-Nachricht enthalten sind,

wobei die Bewegung zur GSM-Zelle und die
RRC-Verbindung sofort nach dem Empfangen
der Paging-Nachricht von der Basisstation (20)
durchgefiihrt werden,

wobei ein Zeitgeber innerhalb der Basisstation
(20) nach dem Senden der Paging-Nachricht an
das Endgerat (10) gestartet wird, und

wobei die anrufbezogenen Informationen und
die endgeratbezogenen Informationen, die in
der Paging-Nachricht enthalten sind, von der
Basisstation (20) verworfen werden, wenn vor
dem Ablaufen des Zeitgebers innerhalb der Ba-
sisstation (20) keine Antwortnachricht auf die
gesendete Paging-Nachricht von der Basissta-
tion (20) empfangen wird.

Verfahren nach Anspruch 7, wobei die endgerétbe-
zogenen Informationen ferner einen Typ der Funk-
netzwerk-Technologie, die vom Endgerat unter-
stiitzt wird, eine maximale Uplink-Ubertragungsge-
schwindigkeit oder eine maximale Downlink-Uber-
tragungsgeschwindigkeit anzeigen.

Verfahren nach Anspruch 7, wobei die endgerétbe-
zogenen Informationen ferner eine Pufferhdchst-
menge im Endgerat, eine Hbéchstzahl der Kanéle,
die vom Endgerat unterstitzt werden oder eine
Funkressourcen-Unterstiitzungsmenge fir eine
Funktragereinrichtung zwischen dem Endgerat und
dem Netzwerk anzeigen.

Verfahren nach Anspruch 7, wobei die Paging-Nach-
richt mehrere Felder umfasst, um mindestens eines
aus einer Kennung des Endgerats, eines Nachrich-
tentyps, der anrufbezogenen Informationen und der
endgeratbezogenen Informationen zu speichern.

Verfahren nach Anspruch 10, wobei der nachste Ar-
beitsablauf nur dann durchgefiihrt wird, wenn die
Kennung des Endgeréts, die in der Paging-Nachricht
enthaltenist, miteiner zuvor gespeicherten Kennung
Ubereinstimmt.
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Revendications

Procédeé pour transmettre des informations de radio-
messagerie dans un systéme de communication
sans fil, le procédé comprenant :

recevoir, par une station de base (20), un mes-
sage de radiomessagerie a partir d’'une entité
de gestion de mobilité (30), MME, d’'un réseau
central,

le message de radiomessagerie comprenant
des informations associées a un appel et des
informations associées a un terminal,

les informations associées a un appel et les in-
formations associées a un terminal étant inclu-
ses dans une pluralité de champs de données
du message de radiomessagerie,

les informations associées a un terminal étant
associées a au moins une fonction ou capacité
qui est prise en charge par un terminal (10), et
les informations associées a un appel étant as-
sociées a au moins un type de service, des in-
formations de qualité de service, QoS, une tech-
nologie radio de réseau cible ou une cellule ci-
ble,

émettre, par la station de base (20), le message
de radiomessagerie regu au terminal (10) ;
apres I'émission du message de radiomessage-
rie au terminal, réaliser, par la station de base
(20), une procédure de transfert intercellulaire
sur la base des informations associées a un ap-
pel et des informations associées a un terminal
incluses dans le message de radiomessagerie ;
et

si le message de radiomessagerie comprend
des informations indiquant que le terminal a be-
soin d’étre déplacé vers une cellule de systéeme
mondial de communication avec les mobiles,
GSM, le terminal (10) se déplagant vers la cel-
lule GSM et réalisant une connexion de com-
mande de ressource radio, RRC, sur la base
des informations associées a un appel et des
informations associées a un terminal incluses
dans le message de radiomessagerie émis a
partir de la station de base (20),

le déplacement vers la cellule GSM et la con-
nexion RRC étant réalisés immédiatement
apres la réception du message de radiomessa-
gerie a partir de la station de base (20),

le procédé comprenant en outre :

démarrer, par la station de base (20), un
temporisateur aprés I'’émission du message
de radiomessagerie,

si un message de réponse au message de
radiomessagerie émis n’est pas regu avant
une expiration du temporisateur, les infor-
mations associées a un appel et les infor-
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mations associées a un terminal incluses
dans le message de radiomessagerie étant
supprimées.

Procédé selon la revendication 1, dans lequel les
informations associées a un terminal indiquent un
type de technologie de réseau radio qui est pris en
charge par le terminal.

Procédé selon la revendication 1, dans lequel les
informations associées a un terminal indiquent si le
terminal prend en charge un service vocal ou un ser-
vice de données.

Procédé selon la revendication 1, dans lequel les
informations associées a un terminal indiquent soit
une quantité maximale de mémoire tampon dans le
terminal, soit un nombre maximal de canaux pris en
charge par le terminal.

Procédé selon la revendication 1, dans lequel les
informations associées a un terminal indiquent une
quantité de prise en charge de ressource radio pour
une configuration de support radio entre le terminal
et le réseau.

Procédé selon la revendication 1, dans lequel le
message de radiomessagerie comprend un identifi-
cateur du terminal ou un type de message.

Procédé pour recevoir des informations de radio-
messagerie dans un systéme de communication
sans fil, le procédé comprenant :

recevoir, par un terminal (10), un message de
radiomessagerie a partir d’'une station de base
(20),

le message de radiomessagerie ayant été pré-
cédemment émis par une entité de gestion de
mobilité (30), MME, d'un réseau central a la sta-
tion de base (20),

le message de radiomessagerie comprenant
des informations associées a un appel et des
informations associées a un terminal,

les informations associées a un appel et les in-
formations associées a un terminal étant inclu-
ses dans une pluralité de champs de données
du message de radiomessagerie,

les informations associées a un terminal étant
associées a au moins une fonction ou capacité
qui est prise en charge par un terminal (10), et
les informations associées a un appel étant as-
sociées a au moins un type de service, des in-
formations de qualité de service, QoS, une tech-
nologie radio de réseau cible ou une cellule ci-
ble,

apres I'émission du message de radiomessage-
rie au terminal par la station de base, une pro-
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cédure de transfert intercellulaire étant réalisée
par la station de base (20) sur la base des infor-
mations associées a un appel et des informa-
tions associées a un terminal incluses dans le
message de radiomessagerie,

si le message de radiomessagerie recu com-
prend des informations indiquant que le terminal
a besoin d’étre déplacé vers une cellule de sys-
téme mondial de communication avec les mo-
biles, GSM, le terminal (10) se déplagant vers
la cellule GSM et réalisant une connexion de
commande de ressource radio, RRC, sur la ba-
se des informations associées a un appel et des
informations associées a un terminal incluses
dans le message de radiomessagerie,

le déplacement vers la cellule GSM et la con-
nexion RRC étant réalisés immédiatement
apres la réception du message de radiomessa-
gerie a partir de la station de base (20),

un temporisateur dans la station de base (20)
étant démarré aprés I'émission du message de
radiomessagerie au terminal (10), et

si un message de réponse au message de ra-
diomessagerie émis n’est pas regu par la station
de base (20) avant une expiration du tempori-
sateur dans la station de base (20), les informa-
tions associées a un appel et les informations
associées a un terminal incluses dans le mes-
sage de radiomessagerie étant supprimées par
la station de base (20).

Procédé selon la revendication 7, dans lequel les
informations associées a un terminal indiquent en
outre un type de technologie de réseau radio qui est
pris en charge par le terminal, un débit d’émission
en liaison montante maximal ou un débit d’émission
en liaison descendante maximal.

Procédé selon la revendication 7, dans lequel les
informations associées a un terminal indiquent en
outre une quantité maximale de mémoire tampon
dans le terminal, un nombre maximal de canaux pris
en charge par le terminal ou une quantité de prise
en charge de ressource radio pour une configuration
de support radio entre le terminal et le réseau.

Procédé selon la revendication 7, dans lequel le
message de radiomessagerie comprend une plura-
lité de champs pour stocker au moins I'un parmi un
identificateur du terminal, un type de message, les
informations associées a un appel etles informations
associées a un terminal.

Procédé selonlarevendication 10, dans lequel 'opé-
ration suivante est réalisée uniquement si I'identifi-
cateur du terminal inclus dans le message de radio-
messagerie est mis en correspondance avec un
identificateur stocké précédemment.
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[Fig. 3]

Time

Paging

Paging

e}
Sttt E
_
g |
“a _ TEOEEEHhREEES
o
| !
Ve i TOOEOEEhRhhh RS

Paging period

Paging

AR

Paging

AR

13

Paging

A R Y

/,/
PDCP
RLC
MAC
PHY

Paging period

L N

| @ AT TR T T

77| PDCCH (L1/L2 control channel)

N

Paging

AR TR

Paging

AT

Paging period

m/w

PDCP
RLC

Occasion | Occasion | Occasion | Occasion | Occasion | Occasion | Occasion | Occasion

Paging

AR RN

frequency

— e e ews e G o= o

AR TN

Sub-frame

“—>

[Fig. 5]



EP 2 168 263 B1

sGW

[Fig. 6]
MS eNB MME
1. Pagin
| < ging
2. Paging
3. Paging request
<
4. RRC Initial Direct Trangfer (Paging Response)
5. RANAP Initial UE (Paw Response)
[Fig. 7]
UE BSC eNB MME
Paging
. -
< Pangg
< Establish >
Service REQ >
S1
R TNy
Service Rgp | otadish
-
HO . HO >
Preparation Preparation
< Command
HO
Complete
y \j Y \j

14




EP 2 168 263 B1

[Fig. 8]
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[Fig. 9]
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[Fig. 10]
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