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MESSAGE

(57) The present invention relates to an earthquake
and tsunami warning system (ETWS) technology, and in
particular to a system, apparatus and methods for broad-
casting and transmitting an ETWS message. The system
for broadcasting and transmitting an ETWS message in-
cludes: an ETWS message publishing entity, adapted to
publish an ETWS message; a cell broadcast center
(CBC), adapted to: encapsulate the ETWS message
published by the ETWS message publication entity into
a cell broadcast service (CBS) message, and send the
CBS message; a mobility management entity (MME),
adapted to forward the CBS message sent by the CBC
to a radio access network (RAN); and the RAN, adapted
to: receive the CBS message forwarded by the MME,
and send the received CBS message to a user equipment
(UE). The preceding system provides a new technical
solution for transmitting an ETWS message, which can
guarantee the security of the ETWS message transmis-
sion by using the security mechanism of the CBS.
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Description

[0001] This application claims priority to Chinese Pat-
ent Application No. 200810129086.2, filed with the Chi-
nese Patent Office on June 23, 2008 and entitled "Sys-
tem, Apparatus and Methods for broadcasting and trans-
mitting ETWS Message", which is incorporated herein
by reference in its entirety.

FIELD OF THE INVENTION

[0002] The present invention relates to a field of net-
work communication technology, and in particular, to
methods, apparatus and system for broadcasting and
transmitting an earthquake and tsunami warning system
(ETWS) message and a method for receiving an ETWS
message, network device and user equipment (UE).

DESCRIPTION OF RELATED ART

[0003] A long term evolution (LTE) system needs to
support ETWS. That is, the LTE system needs to support
the broadcast and transmission of an ETWS message.
Thus, the ETWS can send the ETWS message to UEs
so as to timely notify users of related information such
as instructions on tsunami warning, rescuing facilities
and shelters in case of tsunami disasters.
[0004] In the prior art, the method for broadcasting and
transmitting an ETWS message in the LTE system is as
follows: the core network transmits an ETWS message
to a radio access network (RAN); after an evolved NodeB
(eNB) in the RAN receives the ETWS message, the eNB
sends a system information change notification to UEs;
and upon reception of the system information change
notification, the UE reads new system information ac-
cording to a location specified in the change notification
to obtain the ETWS message. From the RAN, the ETWS
message is sent to the UE via system information.
[0005] The prior art has at least the following weak-
nesses:

If the core network sends the ETWS message to the
RAN directly, it is necessary to add a new interface
between the core network and the RAN for the de-
livery of the ETWS message from the core network
to the RAN. In addition, the security of the ETWS
message is to be considered. Furthermore, there is
lack of a solution for the transmission of an ETWS
message within the core network.

SUMMARY

[0006] Embodiments of the present invention provide
a system, apparatus and methods for broadcasting and
transmitting an ETWS message. Thereby, a technical
solution of the transmission of an ETWS from the core
network to an RAN is provided and the security of the
ETWS message is guaranteed. Furthermore, a solution

of the delivery of the ETWS message within the core
network is also provided.
[0007] A system for broadcasting and transmitting an
ETWS message in an embodiment of the present inven-
tion includes:

an ETWS message publication entity, adapted to
publish an ETWS message;
a cell broadcast center (CBC), adapted to encapsu-
late the ETWS message published by the ETWS
message publication entity into a cell broadcast serv-
ice (CBS) message and send the CBS message;
a mobility management entity (MME), adapted to for-
ward the CBS message sent by the CBC to a radio
access network (RAN); and
the RAN, adapted to receive the CBS message for-
warded by the MME and send the received CBS
message to a user equipment (UE).

[0008] A method for broadcasting and transmitting an
ETWS message in an embodiment of the present inven-
tion includes: by a CBC, receiving an ETWS message,
encapsulating the received ETWS message into a CBS
message and sending the CBS message to an RAN.
[0009] A network device in an embodiment of the
present invention includes:

an ETWS message receiving module, adapted to
receive an ETWS message;
an encapsulation module, adapted to encapsulate
the ETWS message received by the ETWS message
receiving module into a CBS message; and
a sending module, adapted to send the CBS mes-
sage encapsulated by the encapsulation module to
an RAN.

[0010] A method for broadcasting and transmitting an
ETWS message in an embodiment of the present inven-
tion includes: by an RAN, receiving a CBS message con-
taining an ETWS message from a core network and send-
ing the received CBS message to a UE.
[0011] An apparatus for broadcasting and transmitting
an ETWS message in an embodiment of the present in-
vention is located in an RAN and includes:

a CBS message receiving module, adapted to re-
ceive a CBS message containing an ETWS mes-
sage from a core network; and
a CBS message sending module, adapted to send
the CBS message received by the CBS message
receiving module to a UE.

[0012] A method for receiving an ETWS message in
an embodiment of the present invention includes:

receiving, by a UE, a CBS message from an RAN;
and
decapsulating, by the UE, the CBS message, and
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obtaining an ETWS message encapsulated in the
CBS message.

[0013] A user equipment in an embodiment of the
present invention includes:

a reception module, adapted to receive a CBS mes-
sage from an RAN; and
a decapsulation module, adapted to decapsulate the
CBS message received by the reception module,
and obtain an ETWS message encapsulated within
the CBS message.

[0014] According to the description of the preceding
technical solutions of the embodiments above, an ETWS
message is encapsulated within a CBS message, so that
a solution of the delivery of the ETWS message from the
core network to the RAN is provided. In addition, the se-
curity of the ETWS message transmission is guaranteed
by using the security mechanism of the CBS message.
Furthermore, solutions about the delivery of the ETWS
message within the core network are also provided in
embodiments of the present invention.

BRIEF DESCRIPTION OF THE DRAWINGS

[0015]

FIG. 1 is a schematic diagram illustrating a system
for broadcasting and transmitting an ETWS mes-
sage in an embodiment of the present invention;
FIG. 2 is a first flowchart of a method for broadcasting
and transmitting an ETWS message in an embodi-
ment of the present invention;
FIG. 3 is a schematic diagram illustrating a CBC in
an embodiment of the present invention;
FIG. 4 is a second flowchart of a method for broad-
casting and transmitting an ETWS message in an
embodiment of the present invention;
FIG. 5 is a schematic diagram illustrating the multi-
plexing of a CBS message containing an ETWS
message being multiplexed in multiple system infor-
mation blocks in an embodiment of the present in-
vention;
FIG. 6 is a third flowchart of a method for broadcast-
ing and transmitting an ETWS message in an em-
bodiment of the present invention;
FIG. 7 is a fourth flowchart of a method for broad-
casting and transmitting an ETWS message in an
embodiment of the present invention;
FIG. 8 is a fifth flowchart of a method for broadcasting
and transmitting an ETWS message in an embodi-
ment of the present invention;
FIG. 9 is a schematic diagram illustrating an appa-
ratus for broadcasting and transmitting an ETWS
message in an embodiment of the present invention;
and
FIG. 10 is a schematic diagram illustrating a UE in

an embodiment of the present invention.

DETAIL DESCRIPTION OF EMBODIMENTS

[0016] The system for broadcasting and transmitting
an ETWS message in an embodiment of the present in-
vention includes an ETWS message publication entity,
a cell broadcast center (CBC), a mobility management
entity (MME), and a radio access network (RAN). The
ETWS message publication entity is a reliable network
device, and may be a government ETWS center (GEC).
[0017] Taking the GEC and the MME as examples, the
following describes with reference to FIG. 1 the system
for broadcasting and transmitting an ETWS message
provided in an embodiment.
[0018] In FIG. 1, the GEC includes an ETWS applica-
tion layer (ETWS Appl). The GEC is adapted to publish
an ETWS message, which is further transmitted to the
CBC. The ETWS message includes two types of notifi-
cations, which are primary notification (PN) with higher
priority and secondary notification (SN). The PN is used
to notify the UE about emergency information, such as
"imminent occurrence of Tsunami, Please go to XXX
places". The PN includes few contents, but has a high
level requirement for delay. For example, it is required
that delay for the PN being delivered from the core net-
work to the UE is four seconds. The SN is used to deliver
information after disasters, such as information about
where to get rescue materials and where is safe. The SN
may include picture instructions. Compared with the PN,
the SN includes more information and has a lower delay
requirement. For example, the SN requires that the delay
from the core network to the UE is 30 seconds.
[0019] The GEC may also publish digital signature in-
formation of the ETWS, which is used to guarantee the
security of the ETWS message. The digital signature in-
formation may be the digital signature information of ac-
cess layer, indicating that the security of the ETWS mes-
sage may be guaranteed by the access layer, or the dig-
ital signature information may also be the digital signature
information of application layer, indicating that the secu-
rity of the ETWS message may be guaranteed by the
application layer. The digital signature information pub-
lished by the GEC may be transmitted to the CBC or to
the MME. For example, the digital signature information
of access layer may be transmitted transparently to the
MME via the CBC, and the digital signature information
of the application layer may be transmitted to the CBC.
[0020] The CBC shown in FIG. 1 includes a CBS ap-
plication layer (CBS Appl). The CBC receives the ETWS
message from the GEC, encapsulates the ETWS mes-
sage into a CBS message, and sends the CBS message.
If the CBC receives the digital signature information of
application layer from the GEC, the CBC may encapsu-
late both the digital signature information of application
layer and the ETWS message into a CBS message. Of
course, the CBC may also encapsulate the digital signa-
ture information of application layer and the ETWS mes-
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sage into different CBS messages respectively for trans-
mission. In addition, the CBC may encapsulate the digital
signature information of application layer into a different
type of message other than the CBS message for trans-
mission. If the CBC receives the digital signature infor-
mation of access layer, the CBC transmits the digital sig-
nature information of the access layer to the MME trans-
parently.
[0021] The MME shown in FIG. 1 includes an S1 Ap-
plication Protocol (S1-AP) layer. The MME receives a
CBS message within which an EMTS message is encap-
sulated from the CBC, and forwards the CBS message
to the RAN. The MME may forward the CBS message
to the RAN via the S1 interface. The S1 interface between
the MME and the RAN may be extended for forwarding
the CBS message containing ETWS message. If the CBS
message containing an ETWS message carries no digital
signature information and the MME receives the digital
signature information, the MME may send the received
digital signature information to the RAN. For example,
the MME sends the digital signature information to the
RAN via the S1 interface.
[0022] The RAN shown in FIG. 1 includes an S1-AP
layer. After the RAN receives a CBS message that is
encapsulated with an ETWS message and forwarded
from the MME (for example, via the S1 interface), the
RAN sends the received CBS message to at least one
UE. The RAN may send the CBS message to the at least
one UE through system information, or via a new com-
mon traffic channel or a dedicated traffic channel. Where,
the dedicated traffic channel may be an exiting channel
for transmitting other services. If the CBS message car-
ries no digital signature information and the RAN receives
digital signature information, the RAN may send the CBS
message and the received digital signature information
together to the UE.
[0023] Operations performed by modules of the CBC
and RAN and each network entity are described in the
following embodiments.
[0024] It can be seen from the description of the pre-
ceding system in above embodiment, a new technical
solution for transmitting an ETWS message is provided.
In the technical solution, the ETWS message is encap-
sulated into a CBS message for transmission, so that the
security of the ETWS message transmission can be guar-
anteed by using the security mechanism of the CBS. Fur-
thermore, by extending the present S1 interface to trans-
mit the CBS message having an ETWS message encap-
sulated within it, the existing S1 interface in the LTE sys-
tem can be reused. Therefore, it is unnecessary to add
new interfaces for transmitting the ETWS message, thus,
the transmission of the ETWS message can be released
with very minor changes to the current LTE system pro-
tocol. In this embodiment, the security of the ETWS mes-
sage is further guaranteed by using the digital signature
information, which avoids unnecessary social panics
caused by false warning messages.
[0025] The following describes an embodiment of the

method for broadcasting and transmitting an ETWS mes-
sage with reference to FIG. 2.
[0026] Step 200: The CBC receives an ETWS mes-
sage. For example, the CBC receives an ETWS message
published by the GEC. In step 200, the CBC may also
receive the digital signature information published by the
GEC. Then, the process proceeds to step 210.
[0027] Step 210: The CBC encapsulates the ETWS
message into a CBS message. Then, the process pro-
ceeds to step 220.
[0028] If the CBC also receives the digital signature
information of application layer, the CBC may encapsu-
late both the ETWS message and the digital signature
information of application layer into a same CBS mes-
sage. In addition, the CBC may encapsulate the digital
signature information of application layer and the ETWS
message respectively. For example, the CBC encapsu-
lates the digital signature information of application layer
into one CBS message and the ETWS message into an-
other CBS message.
[0029] Step 220: The CBC sends the CBS message
containing the ETWS message. For example, the CBC
sends the CBS message containing the ETWS message
to the RAN via the MME. The CBS message may include
both the ETWS message and the digital signature infor-
mation. If the CBC processes the digital signature infor-
mation separately from the ETWS message, for example,
if the CBC encapsulates the digital signature information
separately, the CBC also needs to send the digital sig-
nature information processed separately to the RAN via
the MME. For example, the CBC sends a CBS message
within which the digital signature information is encapsu-
lated to the RAN via the MME. If the CBC receives the
digital signature information of access layer, the CBC
may transmit the digital signature information of access
layer to the MME transparently.
[0030] The method for broadcasting and transmitting
an ETWS message as shown in FIG. 2 may be used in
LTE system or other systems such as a WCDMA system.
[0031] FIG. 3 illustrates a network device that is set to
be the CBC in an embodiment of the present invention.
[0032] The network device shown in FIG. 3 includes
an ETWS message receiving module 300, an encapsu-
lation module 310 and a sending module 320. The net-
work device may further include an optional digital sig-
nature receiving module 330.
[0033] The ETWS message receiving module 300 re-
ceives an ETWS message, for example, an ETWS mes-
sage published by the GEC.
[0034] The digital signature receiving module 330 re-
ceives digital signature information, for example, an ET-
WS message published by the GEC. The digital signature
information may be the digital signature information of
the application layer or the access layer.
[0035] The encapsulation module 310 may encapsu-
late the ETWS message received by the ETWS message
receiving module 300 into a CBS message; the encap-
sulation module 310 may also encapsulate the ETWS
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message received by the ETWS message receiving
module 300 and the digital signature information of ap-
plication layer received by the digital signature reception
module 330 together into a same CBS message. The
encapsulation module 310 may also encapsulate the ET-
WS message received by the ETWS message receiving
module 300 into a CBS message, and encapsulate the
digital signature information of the application layer re-
ceived by the digital signature reception module 330 into
another CBS message or any message other than the
CBS message.
[0036] The sending module 320 sends the message
encapsulated by the encapsulation module 310 to the
RAN. For example, the sending module 320 sends the
CBS message having both the ETWS message and the
digital signature information to the RAN via the MME.
The sending module 320 may also transmit the digital
signature information received by the digital signature
reception module 330 to the MME transparently.
[0037] The CBS shown in FIG. 3 may be located in a
LTE system or any other systems such as a WCDMA
system.
[0038] The following describes another embodiment
of the method for broadcasting and transmitting an ETWS
message with reference to FIG. 4
[0039] Step 400: The RAN in the LTE system receives
a CBS message containing an ETWS message from the
core network. That is, the core network encapsulates the
ETWS message into the CBS message, and sends the
CBS message containing the ETWS message to the
RAN. Then, the process proceeds to step 410.
[0040] In step 400, the RAN may receive the CBS mes-
sage from the core network via S1 interface. That is, the
CBS message may be transmitted between the RAN and
the core network via the S1 interface. The RAN and the
core network may extend the S1 interface, so that the
CBS message containing an ETWS message can be
transmitted via the extended S1 interface.
[0041] The ETWS message in step 400 may be pub-
lished by an ETWS message publication entity, for ex-
ample, a GEC. Certainly, the ETWS message publication
entity may also be any other device. To avoid unneces-
sary panics brought about by an ETWS message, the
ETWS message publication entity should be a reliable
network entity.
[0042] The ETWS message publication entity, for ex-
ample, the GEC, may send an ETWS message to the
CBC. The CBC encapsulates the received ETWS mes-
sage into a CBS message, and then sends the CBS mes-
sage containing the ETWS message to the RAN via an
MME. Of course, the CBC may also send the CBS mes-
sage containing the ETWS message to the RAN directly.
That is, the CBC may send the CBS message containing
an ETWS message to the RAN directly via the S1 inter-
face or via the MME.
[0043] In addition, in step 400, the core network may
send digital signature information to the RAN. The digital
signature information may be the digital signature infor-

mation of access layer, indicating that the security of the
ETWS message may be guaranteed by the access layer,
or be the digital signature information of application layer,
indicating that the security of the ETWS message may
be guaranteed by the application layer. The core network
may also encapsulate the digital signature information
into a CBS message, and then send the CBS message
to the RAN. The digital signature information and the ET-
WS message may be encapsulated into the same CBS
message, which is sent to the RAN. The digital signature
information and the ETWS message may also be encap-
sulated into different CBS messages, which are sent to
the RAN respectively. Furthermore, the digital signature
information may also be transmitted through a message
other than the CBS message.
[0044] The network entity for publishing the digital sig-
nature information may be the GEC or any other network
device. If the digital signature information and the ETWS
message are not transmitted to the RAN via the same
CBS message, the GEC may send the digital signature
information to the MME and then the MME sends the
digital signature information to the RAN. Certainly, the
GEC may also send the digital signature information to
the RAN via other transmission paths. For example, the
GEC sends the digital signature information to the CBC
first; the CBC then sends the digital signature information
to the MME; and finally the MME sends the digital signa-
ture information to the RAN.
[0045] The network entity for receiving the CBS mes-
sage in the RAN may be a base station (eNB). The net-
work entity for receiving the digital signature information
in the RAN may also be an eNB.
[0046] It should be noted that the security of the CBS
message transmission may be guaranteed by the CBS.
Thus, in embodiments of the present invention, the se-
curity of CBS message transmission can be guaranteed
by using the security of the CBS instead of the digital
signature information. In this case, the core network may
not send the digital signature information to the RAN.
Certainly, the security of the CBS message may also be
guaranteed by using the digital signature information or
a combination of the security of the CBS and the digital
signature information. In this case, the core network
sends the digital signature information to the RAN.
[0047] Step 410: The RAN receives the CBS message
containing an ETWS message from the core network,
and sends the CBS message to each UE through system
information or via a traffic channel.
[0048] In step 410, the RAN may notify each UE to
receive the CBS message with the ETWS message. Up-
on the notification, the RAN sends the CBS message to
each UE in the form of system information or via a traffic
channel.
[0049] The RAN may notify each UE to receive the
CBS message containing an ETWS message by the fol-
lowing means: the RAN notifies a UE in idle mode to
receive the CBS message containing an ETWS message
by a paging notification; or the RAN notifies a UE in con-
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nection mode to receive the CBS message encapsulated
with an ETWS message via a physical downlink control
channel (PDCCH). For example, the RAN notifies a UE
to receive the CBS message containing an ETWS mes-
sage by using a special notification (for example, ETWS-
RNTI) via the PDCCH. The means that the RAN informs
a UE to receive the CBS message containing an ETWS
message may be determined according to practical net-
work conditions are not limited by embodiments of the
present invention.
[0050] RAN may send a CBS containing an ETWS
message to a UE by multiplexing the CBS message into
one or multiple system information blocks. Or the RAN
may send the CBS message to a UE via a common traffic
channel special for carrying a CBS message with an ET-
WS message. Furthermore, the RAN may also send the
CBS message to a UE via a dedicated traffic channel. If
the RAN sends the CBS message via a common traffic
channel, the RAN can send the CBS message to multiple
UEs. While if the RAN sends a CBS message via a ded-
icated traffic channel (DCH), only one UE may receive
the CBS message by one DCH . The dedicated traffic
channel may be any existing channel specially used for
transmitting a service, and is not limited in embodiments
of the present invention. The RAN may map a common
traffic channel special for carrying a CBS message con-
taining an ETWS message to a downlink shared channel
(DL-SCH) so as to transmit the CBS message encapsu-
lated with the ETWS message. Thus, the RAN may send
a CBS message containing an ETWS message to a UE
via a common traffic channel special for the ETWS mes-
sage. If the RAN sends a CBS message containing an
ETWS message to a UE in one-to-one mode via a ded-
icated traffic channel, it makes a UE which is incapable
of receiving system information or CBS message in the
common traffic channel can receive a CBS message with
an encapsulated ETWS message via the dedicated traffic
channel.
[0051] The RAN may send a CBS message containing
an ETWS message to all UEs by any one or any combi-
nation of means of multiplexing the CBS message, via a
common traffic channel and a dedicated traffic channel.
For example, the RAN may send the CBS message in-
cluding an ETWS message to some UEs by multiplex
mode, sends a CBS message containing an ETWS mes-
sage to some other UEs via a common traffic channel;
and the RAN sends a CBS message containing an ETWS
message to the rest of UEs via dedicated traffic channels.
[0052] If the RAN multiplexes a CBS message with an
ETWS message into one or more system information
blocks, the RAN may first divide the CBS message into
multiple message blocks, and then multiplex multiple
message blocks into the one or multiple system informa-
tion blocks and sent to an UE.
[0053] If, in step 410, the core network encapsulates
both the ETWS message and digital signature informa-
tion of application layer into the same CBS message, the
CBS message that the RAN sends to a UE includes the

ETWS message and the digital signature information.
Thus, the UE can obtain both the ETWS message and
the digital signature information from the CBS message.
If the core network does not encapsulate the ETWS mes-
sage and digital signature information into the same CBS
message, the RAN may send the CBS message with the
ETWS message to the UE along with the digital signature
information. For example, during the multiplexing proc-
ess, the RAN may multiplex the CBS message and the
digital signature information as a packet into one or mul-
tiple system information blocks. It should be noted that
if the core network does not encapsulate the ETWS mes-
sage and digital signature information into the same CBS
message, the RAN may receive two messages, where
one carries the ETWS message and the other carries the
digital signature information. Both messages may be
CBS messages (one is encapsulated with the ETWS
message and the other is encapsulated with the digital
signature information). Or, one of the two message is a
CBS message (containing the ETWS message) and the
other is a message other than the CBS message (carry-
ing the digital signature information).
[0054] FIG. 5 illustrates the multiplexing of a CBS mes-
sage containing an ETWS message into multiple system
information blocks.
[0055] In FIG. 5, if the scheduling period of a system
information block SIB X that carries the CBS message
is set to M and the repetition period is set to N, the number
of repetitions of the SIB X in the scheduling period is
equal to M/N. If the size of an SN, i.e., the ETWS message
encapsulated within the CBS message, sent to the UE
is set to R and the size of the SIB X message is set to S,
and R is greater than S, then the SN message may be
divided into blocks and multiplexed for transmission. In
FIG. 5, the number of SIB X repetitions in the scheduling
period is 4 and the SN message is divided into two blocks,
where one is ETWS SN1 (the gray grid with the ID 1 in
FIG. 5) and the other is ETWS SN2 (the gray grid with
the ID 2 in FIG. 5). The RAN needs to send the ETWS
SN1 and the ETWS SN2 periodically. In this case, the
actual number of repetitions is 2.
[0056] The following describes an embodiment of the
method for broadcasting and transmitting an ETWS mes-
sage with reference to FIG. 6.
[0057] Step 600: The GEC sends an ETWS message
to the CBC. Then, the process proceeds to step 610.
[0058] Step 610: The CBC receives the ETWS mes-
sage from the GEC, and encapsulates the ETWS mes-
sage into a CBS message. Then, the process proceeds
to step 620.
[0059] Step 620: The CBC sends the CBS message
to the MME via a Service Area Broadcast Protocol
(SABP), which is an interface protocol for sending a CBS
message at the network side. For example, the CBC en-
capsulates the ETWS message into a Write Replace
message (a message of a type of CBS message), and
sends the encapsulated Write Replace message to the
MME. Then, the process proceeds to step 630.
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[0060] Step 630: The MME receives the SABP-based
Write Replace message from the CBC, and converts the
Write Replace message into an S1-AP-based Write Re-
place message. Then, the MME delivers the converted
Write Replace message to the eNB in the ETWS broad-
cast area via the S1 interface. Then, the process pro-
ceeds to step 640.
[0061] Step 640: After receiving the Write Replace
message via the S1 interface, the eNB sends an ETWS
instruction to each UE according to the broadcast area
specified by the Write Replace message. That is, the
eNB sends a notification to each UE, notifying the each
UE to receive the CBS message containing an ETWS
message. The sending a notification by the eNB can be
referred to the corresponding description in the preceding
embodiments. After sending the ETWS instruction, the
eNB sends the CBS message containing an ETWS mes-
sage to the UE via air interface or in the form of system
information. The eNB may send the CBS message in
multiplex mode. In step 640, the eNB may also send the
CBS message via a common traffic channel or a dedi-
cated traffic channel, as depicted in the preceding em-
bodiments.
[0062] The following describes an embodiment of the
method for broadcasting and transmitting an ETWS mes-
sage with reference to FIG. 7.
[0063] Step 700: A GEC sends an ETWS message
and digital signature information to a CBC, the digital
signature information is digital signature of application
layer. Then, the process proceeds to step 710.
[0064] Step 710: The CBC receives the ETWS mes-
sage and the digital signature information from the GEC,
and encapsulates the ETWS message and the digital
signature information into a CBS message. Then, the
process proceeds to step 720.
[0065] Step 720: The CBC sends the CBS message
to an MME via an SABP. For example, the CBC encap-
sulates the ETWS message into a Write Replace mes-
sage, and sends the Write Replace message to the MME.
Then, the process proceeds to step 730.
[0066] Step 730: The MME receives the SABP-based
Write Replace message from the CBC, and converts the
Write Replace message into an S1 application protocol
(S1-AP)-based Write Replace message. Then, the MME
delivers the converted Write Replace message to an eNB
in an ETWS broadcast area via an S1 interface. Then,
the process proceeds to step 740.
[0067] In step 740: After receiving the Write Replace
message via the S1 interface, the eNB sends an ETWS
instruction to a UE according to the broadcast area spec-
ified by the Write Replace message. That is, the eNB
sends a notification to each UE, notifying each UE to
receive the CBS message containing an ETWS mes-
sage. About the process of sending a notification by the
eNB, it can be referred to the corresponding descriptions
in the preceding embodiments. After sending the ETWS
instruction, the eNB sends the CBS message within
which both the ETWS message and the digital signature

information is encapsulated to the UE via an air interface
by using system information. The eNB may also send
the CBS message by multiplex mode, as described in
preceding embodiments. Of course, in step 740, the eNB
may also send the CBS message via a common traffic
channel or a dedicated traffic channel, as detailed in the
preceding embodiments.
[0068] The following describes an embodiment of the
method for broadcasting and transmitting an ETWS mes-
sage with reference to FIG. 8.
[0069] Step 800: A GEC sends an ETWS message
and digital signature information of access layer to the
CBC. Then, the process proceeds to step 810.
[0070] Step 810: The CBC receives the ETWS mes-
sage and the digital signature information from the GEC,
transmits the access layer digital signature information
to an MME transparently, and encapsulates the ETWS
message into a CBS message. Then, the process pro-
ceeds to step 820.
[0071] Step 820: The CBC sends the CBS message
to the MME via an SABP. For example, the CBC encap-
sulates the ETWS message into a Write Replace mes-
sage, and sends the Write Replace message to the MME.
Then, the process proceeds to step 830.
[0072] Step 830: The MME receives the SABP-based
Write Replace message and the digital signature infor-
mation from the CBC, and converts the Write Replace
message and digital signature information into an S1-
AP-based Write Replace message. Then, the MME dis-
tributes the converted Write Replace message to the eNB
in the ETWS broadcast area via the S1 interface. Then,
the process proceeds to step 840.
[0073] Step 840: After receiving the Write Replace
message via the S1 interface, the eNB sends an ETWS
instruction to each UE according to the broadcast area
in the Write Replace message. That is, the eNB sends a
notification to the UE, notifying the UE to receive the CBS
message containing the ETWS message. About the eNB
sending the notification, it can be referred the description
as described in the preceding embodiments. After send-
ing the ETWS instruction, the eNB sends the ETWS mes-
sage and the digital signature information to each UE via
the air interface via system information. The eNB may
send the CBS message and the digital signature infor-
mation by multiplex mode, as described in preceding em-
bodiments. Of course, in step 840, the eNB may also
send the CBS message and the digital signature infor-
mation via a common traffic channel or a dedicated traffic
channel, as detailed in the preceding embodiments.
[0074] According to the description of the embodiment
above, a new technical solution for transmitting an ETWS
message is provided by the embodiment. In the embod-
iment, the ETWS message is encapsulated into a CBS
message for transmission, by which the security of the
ETWS message transmission may be guaranteed by us-
ing the security mechanism of the CBS. Furthermore, the
existing S1 interface in the LTE system is extended to
transmit the CBS message containing an ETWS mes-
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sage. Therefore, the S1 interface in the LTE system may
be reused, which avoids adding a new interface for trans-
mitting the ETWS message. Thus, the ETWS message
can be transmitted in LTE while only few changes to the
present LTE system protocol are needed. In this embod-
iment, the security of the ETWS message is further guar-
anteed by using the digital signature information, which
avoids unnecessary social panics brought about by false
warning messages.
[0075] In embodiments of the present invention, by a
paging notification or PDCCH-based notification the UE
in different states can accurately receive a CBS message
having an ETWS message encapsulated within it. In the
embodiments, the CBS message encapsulated with an
ETWS message may be sent to a UE by multiplexing the
CBS message into system information blocks, or may be
sent via a special common traffic channel or a dedicated
traffic channel to the UE, so that all UEs which supporting
different functions can receive the CBS message encap-
sulated with an ETWS message. The CBS message en-
capsulated with an ETWS message is sent by being mul-
tiplexed into one or multiple system information blocks,
which can avoid the impact on the scheduling of system
information due to a large SN message.
[0076] The following describes an apparatus for broad-
casting and transmitting an ETWS message in an em-
bodiment of the present invention with reference to FIG.
9.
[0077] The apparatus for broadcasting and transmit-
ting an ETWS message in FIG. 9 may be located in the
RAN of a LTE system. The apparatus includes a CBS
message reception module 900 and a CBS message
sending module 910. The apparatus may further include
an optional digital signature provision module 920.
[0078] The CBS message reception module 900 re-
ceives a CBS message within which an ETWS message
is encapsulated from a core network. For example, the
CBS message reception module 900 receives the CBS
message containing the ETWS message from an MME
via an S1 interface between the MME and the RAN.
[0079] The CBS message sending module 910 sends
the CBS message received by the CBS message recep-
tion module 900 to a UE.
[0080] The digital signature provision module 920 out-
puts digital signature information provided by the core
network to the CBS message sending module 910. For
example, if a GEC sends access layer digital signature
to the RAN via the MME, the digital signature providing
module 920 provides the received access layer digital
signature information for the CBS message sending
module 910. In another example, if the CBC sends the
digital signature information and the CBS message con-
taining the ETWS message to the RAN respectively, the
digital signature providing module 920 provides the re-
ceived access layer digital signature information for the
CBS message sending module 910.
[0081] If the apparatus includes the digital signature
providing module 920 and the digital signature providing

module 920 provides the digital signature information for
the CBS message sending module 910, the CBS mes-
sage sending module 910 may receive the digital signa-
ture information outputted by the digital signature provid-
ing module 920. In this case, the CBS message sending
module 910 sends the received digital signature informa-
tion and the CBS message to the UE to trigger the UE
to authenticate the security of the received ETWS mes-
sage encapsulated within the CBS message according
to the digital signature information.
[0082] The CBS message sending module 910 in-
cludes a notification sub-module 911 and a CBS mes-
sage sending sub-module 912.
[0083] The notification sub-module 911 notifies a UE
to receive the CBS message containing an ETWS mes-
sage.
[0084] The CBS message sending sub-module 912
sends the CBS message received by the CBS message
reception module 900 to the UE through system informa-
tion, or via a common traffic channel special for carrying
the CBS message or a dedicated traffic channel. It should
be noted that if the apparatus includes the digital signa-
ture providing module 920, the CBS message sending
sub-module 912 needs to send both the received digital
signature information and the CBS message together to
the UE through the system information, or via a common
traffic channel special for carrying the CBS message or
a dedicated traffic channel.
[0085] The notifying sub-module 911 includes one or
two of a first notifying unit 9111 and a second notifying
unit 9112. The CBS message sending sub-module 912
includes one or more of the following: a multiplex sending
unit 9121, a common traffic channel sending unit 9122
and a dedicated traffic channel sending unit 9123.
[0086] The first notifying unit 9111 notifies, via a paging
notification, a UE in an idle mode to receive a CBS mes-
sage containing an ETWS message.
[0087] The second notifying unit 9112 notifies a UE in
a connection mode to receive a CBS message containing
an ETWS message via the PDCCH.
[0088] After sending the notification to receive the CBS
message to a UE, the multiplex sending unit 9121 mul-
tiplexes the CBS message received by the CBS message
reception module 900 into one or multiple system infor-
mation blocks and sends the one or more system infor-
mation blocks to the UE if the RAN sends the CBS mes-
sage using multiplex mode. If the apparatus includes the
digital signature providing module 920 and the digital sig-
nature providing module 920 provides the digital signa-
ture information for the CBS message sending module
910, the multiplex sending unit 9121 multiplexes the CBS
message received by the CBS message reception mod-
ule 900 and the digital signature information provided by
the digital signature providing module 920 as a packet
into one or multiple system information blocks, as de-
tailed in the preceding embodiments.
[0089] After sending the notification to a UE, the com-
mon traffic channel sending unit 9122 sends the CBS
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message received by the CBS message reception mod-
ule 900 to the UE via a common traffic channel special
for carrying an ETWS message if the RAN wants to send
the CBS message via a common traffic channel, where
the common traffic channel may be mapped to the DL-
SCH to send the CBS message. If the apparatus includes
the digital signature providing module 920 and the digital
signature providing module 920 provides digital signa-
ture information for the CBS message sending module
910, the common traffic channel sending unit 9122 sends
the CBS message received by the CBS message recep-
tion module 900 and the digital signature information pro-
vided by the digital signature providing module 920 to
the UE via a common traffic channel special for carrying
an ETWS message, as detailed in the preceding embod-
iments.
[0090] After sending the notification to a UE, the ded-
icated traffic channel sending unit 9123 sends the CBS
message received by the CBS message reception mod-
ule 900 to the UE via a dedicated traffic channel if the
RAN sends the CBS message via a dedicated traffic
channel. If the apparatus includes the digital signature
providing module 920 and the digital signature providing
module 920 provides digital signature information for the
CBS message sending module 910, the dedicated traffic
channel sending unit 9123 sends the CBS message re-
ceived by the CBS message reception module 900 and
the digital signature information provided by the digital
signature providing module 920 to the UE via a dedicated
traffic channel, as detailed in the preceding embodi-
ments.
[0091] According to the description of the preceding
embodiment, the RAN can send a CBS message con-
taining an ETWS message to a UE successively. The
UE can receive system information, or a message in a
common traffic channel or in a dedicated traffic channel
according to the notification from the RAN. Thus, the UE
can obtain a CBS message containing the ETWS mes-
sage, or a CBS message containing both the ETWS mes-
sage and digital signature information, or a CBS mes-
sage containing the ETWS message and the digital sig-
nature information.
[0092] After receiving a CBS message containing an
ETWS message, the UE decapsulates the CBS message
to obtain the ETWS message encapsulated in the CBS
message or both the ETWS message and digital signa-
ture information encapsulated in the CBS message.
[0093] If the digital signature information obtained by
a UE is the digital signature information of access layer,
the RRC layer of the UE authenticates the security of the
ETWS message encapsulated in the CBS message by
using the digital signature information. If the security au-
thentication succeeds, the RRC layer allows the CBS
message to be sent to an upper layer (for example, the
RRC layer allows the CBS message to be sent to a CBS
application layer). Then the CBS application layer may
decapsulate the CBS message to obtain the ETWS mes-
sage, and send the ETWS message to the ETWS appli-

cation layer. If the security authentication fails, the RRC
layer forbids the CBS message to be sent to the upper
layer. That is, if the digital signature information is the
digital signature information of access layer, the security
authentication should be performed before the CBS mes-
sage is decapsulated.
[0094] If the digital signature information received by
a UE is the digital signature information of CBS applica-
tion layer, the CBS application layer of the UE authenti-
cates the security of the ETWS message by using the
digital signature information. If the security authentication
succeeds, the CBS application layer allows the ETWS
message to be sent to an upper layer (for example, the
CBS application layer allows the decapsulated ETWS
message to be sent to the ETWS application layer). If
the security authentication fails, the CBS application lay-
er forbids the decapsulated ETWS message to be sent
to an upper layer. It should be noted that if the digital
signature information is the digital signature information
of the CBS application layer and the digital signature in-
formation and the ETWS message are together encap-
sulated into a same CBS message, the CBS message
should be decapsulated before the security authentica-
tion; If the digital signature information is the digital sig-
nature information of the CBS application layer, and the
digital signature information and the ETWS message are
not encapsulated into the same CBS message, the se-
curity authentication may be performed before the CBS
message is decapsulated.
[0095] The following describes a UE in an embodiment
of the present invention with reference to FIG. 10.
[0096] The UE shown in FIG. 10 includes a reception
module 1000 and a decapsulation module 1010. The UE
may further include an optional authentication module
1020.
[0097] The reception module 1000 receives a CBS
message including an ETWS message, or a CBS mes-
sage containing both the ETWS message and digital sig-
nature information, or, receives a CBS message contain-
ing an ETWS message, and digital signature information
from the RAN.
[0098] The decapsulation module 1010 decapsulates
the CBS message received at the reception module
1000, and obtains the ETWS message encapsulated in
the CBS message.
[0099] The authentication module1020 authenticates
the security of the ETWS message encapsulated in the
CBS message according to the digital signature informa-
tion received at the reception module 1000 receives from
the RAN.
[0100] It should be noted that if the digital signature
information and the ETWS message are not encapsulat-
ed into the same CBS message, the decapsulating mod-
ule 1010 may decapsulate the CBS message after the
authentication module 1020 authenticates the security
of the ETWS message; If the digital signature information
and the ETWS message are encapsulated into the same
CBS message, the decapsulating module 1010 may de-

15 16 



EP 2 211 567 A1

10

5

10

15

20

25

30

35

40

45

50

55

capsulate the CBS message before the authentication
module1020 authenticates the security of the ETWS
message. For example, if the digital signature information
received at the reception module 1000 is the digital sig-
nature information of access layer, the authentication
module 1020 authenticates the security of the ETWS
message encapsulated in the CBS message by using
the digital signature information of the access layer. If
the security authentication succeeds, the authentication
module 1020 allows the reception module 1000 to send
the received CBS message to an upper layer. Then, the
decapsulation module 1010 decapsulates the CBS mes-
sage to obtain the ETWS message, and sends the ETWS
message to the ETWS application layer. If the security
authentication fails, the authentication module 1020 for-
bids the reception module 1000 to send the received CBS
message to an upper layer. For another example, if the
CBS message received by the reception module 1000
includes the ETWS message and the digital signature
information, the decapsulation module 1010 decapsu-
lates the CBS message to obtain the digital signature
information and the ETWS message, and the authenti-
cation module 1020 authenticates the security of the ET-
WS message by using the digital signature information.
If the security authentication succeeds, the authentica-
tion module1020 allows the decapsulation module 1010
to send the ETWS message to the upper layer (for ex-
ample, the ETWS application layer); if the security au-
thentication fails, the authentication module1020 forbids
the encapsulation module 1010 to send the ETWS mes-
sage to the upper layer.
[0101] The reception module 1000 includes a notifica-
tion sub-module 1001 and a receiving sub-module 1002.
[0102] The notification sub-module 1001 receives a
notification sent by a RAN via a paging notification or a
PDCCH. The notification indicates the UE to receive the
CBS message containing an ETWS message.
[0103] According to the notification received by the
sub-module notification sub-module 1001, the receiving
sub-module 1002 receives a message sent by the RAN
through system information, or via a common traffic chan-
nel special for carrying a CBS message or a dedicated
traffic channel. The received message may be a CBS
message containing an ETWS message. The received
message may also be a CBS message containing both
an ETWS message and the digital signature information.
Or, the message may also include the CBS message
containing the ETWS message and the digital signature
information, as detailed in the preceding embodiments.
[0104] The UE shown in FIG. 10 may be a UE support-
ing LTE system or a UE supporting other systems such
as WCDMA system.
[0105] According to the description of the preceding
embodiment of the UE, the security of the ETWS mes-
sage transmission is guaranteed by using the security
mechanism of the CBS. The security of the ETWS mes-
sage is further guaranteed by using the digital signature
information. Thus, unnecessary social panics brought

about by false warning messages are avoided. In em-
bodiments of the present invention, by using the paging
notification or PDCCH-based notification, so that UEs in
different states can accurately receive a CBS message
containing an ETWS message.
[0106] Through the foregoing embodiments, it is un-
derstandable to those skilled in the art that the embodi-
ments of the present invention may be implemented
through software in addition to a necessary hardware
platform or through hardware only. However, in most cas-
es, software and a hardware platform are preferred.
Based on such understanding, the technical solution of
the present invention or contributions to the prior art can
be embodied by a software product. The software prod-
uct may be stored in a storage medium, for example, a
read-only memory/random access memory
(ROM/RAM), a magnetic disk or a compact disk (CD),
and incorporate several instructions to instruct a compu-
ter device, for example, a personal computer, a server,
or a network device, to execute the method provided by
each embodiment of the present invention.
[0107] Although the invention has been described
through several exemplary embodiments, the invention
is not limited to such embodiments. It is apparent that
those skilled in the art can make various modifications
and variations to the invention without departing from the
spirit and scope of the invention. The invention is intend-
ed to cover the modifications and variations provided that
they fall in the scope of protection defined by the following
claims or their equivalents.

Claims

1. A system for broadcasting and transmitting an Earth-
quake and Tsunami Warning Service (ETWS) mes-
sage, comprising:

an ETWS message publication entity, config-
ured to publish an ETWS message;
a cell broadcast center (CBC), configured to en-
capsulate the ETWS message published by the
ETWS message publication entity into a cell
broadcast service (CBS) message and send the
CBS message;
a mobility management entity (MME), adapted
to forward the CBS message sent by the CBC
to a radio access network(RAN); and
the RAN, adapted to receive the CBS message
forwarded by the MME and send the received
CBS message to a user equipment (UE).

2. The system of claim 1, wherein the CBC comprises:

an ETWS message reception module, config-
ured to receive the ETWS message published
by the ETWS message publication entity;
a encapsulation module, configured to encap-
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sulate the ETWS message received by the ET-
WS message reception module into the CBS
message; and
a sending module, configured to send the CBS
message to the MME.

3. A method for broadcasting and transmitting an ET-
WS message, comprising:

receiving, by a CBC, an ETWS message;
encapsulating, by the CBC, the received ETWS
message into a CBS message; and
sending, by the CBC, the CBS message to a
RAN.

4. The method of claim 3, wherein sending the CBS
message to a RAN comprises:

sending, by the CBC, the CBS message a MME;
and forwarding, by the MME, the CBS message
to the RAN.

5. The method of claim 3, further comprising:

receiving, by the CBC, digital signature informa-
tion and transmitting transparently the received
digital signature information to a MME;
or, the method furthering comprising:

receiving, by the CBC, digital signature in-
formation,
wherein encapsulating the received ETWS
message into a CBS message comprises:
encapsulating, by the CBC, both the ETWS
message and the digital signature informa-
tion together into the CBS message.

6. A network device comprising:

an ETWS message reception module, adapted
to receive an ETWS message;
a encapsulation module, adapted to encapsu-
late the ETWS message received by the ETWS
message reception module into a CBS mes-
sage; and
a sending module, adapted to send the CBS
message encapsulated by the encapsulation
module to an RAN.

7. The network device of claim 6, further comprising:

a digital signature reception module, configured
to receive digital signature information,
wherein, the digital signature information re-
ceived by the digital signature reception module,
along with the ETWS message, is encapsulated
by the encapsulation module into the CBS mes-
sage containing the ETWS message, or the dig-

ital signature information received by the digital
signature reception module is transmitted trans-
parently by the sending module to a MME.

8. A method for broadcasting and transmitting an ET-
WS message, comprising:

receiving, by a radio access network (RAN), a
CBS message containing an ETWS message
from a core network, the ETWS message being
encapsulated within the CBS message; and
sending, by the RAN, the received CBS mes-
sage to a user equipment (UE).

9. The method of claim 8, wherein receiving, by a RAN,
a CBS message from a core network comprises:

receiving, by the RAN, the CBS message from
the core network via a S1 interface , the S1 in-
terface being extended for receiving the CBS
message containing the ETWS message.

10. The method of claim 8, wherein the received CBS
message from the core network is formed at a CBC
by encapsulating the ETWS message into the CBS
message and is sent from the CBC via a MME to the
RAN, the ETWS message being sent to the CBC by
an ETWS publication entity.

11. The method of claim 8, further comprising:

sending, by the RAN, digital signature informa-
tion to a UE to enable/trigger the UE to authen-
ticates security of the ETWS message in the
CBS message, wherein the digital signature in-
formation is provided by the core network for the
RAN.

12. The method of claim 11, wherein the digital signature
information comprises a digital signature that is
transmitted transparently by a government ETWS
center (GEC) to a MME and then is sent by the MME
to the RAN; or the digital signature information com-
prises a digital signature that is encapsulated along
with the ETWS message within the CBS message.

13. The method of claim 8, wherein sending the received
CBS message to a UE comprises:

notifying, by the RAN, the UE of receiving the
CBS message containing the ETWS message;
and
sending, by the RAN, the received CBS mes-
sage to the UE by system information, or, a com-
mon traffic channel special for carrying a CBS
message, or a dedicated traffic channel.

14. The method of claim 13, wherein the notifying the
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UE of receiving the CBS message comprises:

notifying, by the RAN, a UE in a idle mode of
receiving the CBS message by a paging notifi-
cation; and/or,
notifying, by the RAN, a UE in a connection
mode of receiving the CBS message via a phys-
ical downlink control channel (PDCCH).

15. The method of claim 13, wherein sending by the RAN
the received CBS containing the ETWS message to
the UE via system information comprises:

sending the received CBS message to the UE
by multiplexing the received CBS message into
one or more system information blocks.

16. An apparatus for broadcasting and transmitting an
ETWS message, characterized by the apparatus
being located in a RAN, the apparatus comprising:

a CBS message reception module, adapted to
receive a CBS message containing an ETWS
message from a core network; and
a CBS message sending module, adapted to
send the CBS message received by the CBS
message reception module to a UE.

17. The apparatus of claim 16, wherein the CBS mes-
sage sending module comprises:

a notification sub-module, configured to notify
the UE to receive the CBS message containing
the ETWS message; and
a CBS message sending sub-module, config-
ured to send the received CBS message to the
UE via a system information, or a common traffic
channel (CTCH) special for carrying a CBS mes-
sage, or a dedicated traffic channel (DTCH).

18. The apparatus of claim 17, wherein the notification
sub-module comprises:

a first notification unit, configured to notify a UE
in an idle mode to receive the CBS message by
a paging notification; and/or,
a second notification unit, configured to notify a
UE in a connection mode of reception of the CBS
message via a physical downlink control chan-
nel (PDCCH).

19. The apparatus of claim 17, wherein the notification
sub-module comprises at least one of the followings
and any combination thereof:

a multiplex sending unit, configured to multiplex
the received CBS message into one or more
system information blocks and to send the mul-

tiplexed system information blocks to the UE;
a CTCH sending unit, configured to send the
received CBS message received by the CBS
reception module to the UE via a common traffic
channel (CTCH) special for transmission the
CBS message, wherein the CTCH is mapped to
a downlink shared channel (DSCH); and
a DTCH sending unit, configured to send the
CBS message received by the CBS reception
module to the UE via a dedicated traffic channel
(DTCH).

20. The apparatus of claim 16, further comprising:

a digital signature module, configured to forward
digital signature information provided by the
core network to the CBS message sending mod-
ule,
wherein the CBS sending module is further con-
figured to send the digital signature forwarded
by the digital signature module to the UE to trig-
ger the UE to authenticates security of the ET-
WS message in the CBS message.

21. A method for receiving an ETWS message, compris-
ing:

receiving, by a UE, a cell broadcasting service
(CBS) message containing an ETWS message
sent from a RAN, the ETWS message being en-
capsulated within the CBS message; and
decapsulating, by the UE, the received CBS
message and obtaining the ETWS message in
the CBS message.

22. The method of claim 21, wherein receiving the CBS
message sent from a RAN comprises:

receiving, by the UE, a notification of reception
of the CBS message containing the ETWS mes-
sage, the notification being sent by the RAN via
a paging notification or a (PDCCH); and
receiving, by the UE according to the received
notification, the CBS message from the RAN via
system information, or a common traffic channel
(CTCH) special for transmission a CBS mes-
sage, or a DCH and any combination thereof.

23. The method of claim 21, further comprising:

authenticating, by the UE, security of the ETWS
message encapsulated within the CBS mes-
sage according to digital signature information
sent from the RAN.

24. A user equipment comprising:

a reception module, configured to receive a CBS
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message sent by a radio access network, an
ETWS message being encapsulated within the
CBS message; and
a decapsulation module, configured to decap-
sulate the CBS message received by the recep-
tion module and obtain the ETWS message
within the CBS.

25. The user equipment of claim 24, wherein the recep-
tion module comprises:

a notification sub-module, configured to receive
a notification of reception of the CBS message
sent by the radio access network via a paging
notification or a PDCCH; and
a reception sub-module, configured to receive
the CBS message from the radio access net-
work according to the notification received by
the notification sub-module, wherein the CBS
message is sent by the RAN by any one scheme
selected from a group of system information, a
common traffic channel (CTCH) special for car-
rying a CBS message, and a dedicated traffic
channel (DTCH).

26. The user equipment of claim 24, wherein the recep-
tion module is further configured to output the digital,
the user equipment further comprising:

an authentication module, configured to authen-
ticate security of the ETWS message encapsu-
lated with the CBS message according to the
digital signature information outputted by the re-
ception module.
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