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(57) ABSTRACT

Embodiments of the present invention relate to a method for
establishing a bearer for a machine to machine service and a
network transmission device. The method includes receiving
a user plane resource establishment request message sent by
an MTC device, where the user plane resource establishment
request message includes at least one of MTC features, QoS
requirements, a service indication request and a group iden-
tity; determining negotiated QoS parameters according to the
user plane resource establishment request message; and
establishing a transmission bearer with the MTC device
according to the negotiated QoS parameters. The present
invention provides a method for establishing a transmission
bearer between a network and an MTC device.
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Receive a user plane resource establishment request
message sent by an MTC device, where the user
plane resource establishment request message 101
includes at least one of MTC features, a QoS >
requirement, a service indication request and a
group identity

l

Determine negotiated QoS parameters according to
the user plane resource establishment request o
message

l

Establish a transmission bearer with the MTC 103
. . . NI
device according to the negotiated QoS parameters
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When the MTC terminal needs to initiate the service, the

MTC terminal sends a PDP activation request message to an
SGSN of the network

!

The SGSN may determine negotiated QoS parameters

according to the subscription information of the MTC

terminal and the contents included in the PDP activation 202

request message, and send the negotiated QoS parameters to ™

the GGSN by carrying the negotiated QoS parameters in the
Create PDP Context Request message

v
The GGSN allocates an IP address to the MTC terminal as
address information of the MTC terminal, and returns, in
combination with a local policy, a Create PDP Context 203
Response message including the address information of the T
MTC terminal and the negotiated QoS parameters to the
SGSN

Y

The SGSN sends such information as the address information

of the MTC terminal and the negotiated QoS parameters to 1,204

the MTC terminal so that a transmission bearer is established
between the MTC terminal and the GGSN

201

FIG. 2
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When the MTC terminal needs to initiate the service,
the MTC terminal sends an M2M service triggering  £_301
request message to the MTC GW

Y

The MTC GW performs certain processing with respect
to the basic service information and send a PDP  +_302
activation request message to the SGSN of the network

!

The SGSN may determine negotiated QoS parameters
according to the subscription information and the
contents included in the PDP activation request 303
message, and send the negotiated QoS parameters to the
GGSN by carrying the negotiated QoS parameters in the
Create PDP Context Request message

v

The GGSN allocates an IP address to the MTC GW as
address information of the MTC GW and returns, in
combination with a local policy, a Create PDP Context S04
Response including the address information of the MTC
GW and the negotiated QoS parameters to the SGSN

The SGSN sends such information as the address

information of the MTC GW and the negotiated QoS 305

parameters to the MTC GW so that a transmission [~

bearer 1s established between the MTC GW and the
GGSN

v

The MTC GW notifies the MTC terminal that the
transmission bearer has been established and data ~ ~_300
transmission may be started

FIG 3



Patent Application Publication Jul. 21,2016 Sheet4 of 11 US 2016/0212779 A1

The MTC server sends a PDU data packet to a 401
network transmission device, where the PDU data 4o
packet includes auxiliary information

'

The network transmission device notifies the 402
auxiliary information to the MTC device ™

'

When the MTC device judges that the service

trigger conditions included in the auxiliary 403

information are satisfied, the MTC device performs|™
service communication

FIG. 4
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The MTC server sends a PDU data packet to the GGSN,

where the PDU data packet includes: auxiliary 1,501

information and an MTC terminal application layer
1dentity

l

The GGSN obtains the terminal identity according to the
MTC terminal application layer identity, and after that,
obtains from the HSS, according to the terminal 1dent1ty 502
information about the SGSN to which the MTC terminal T
belongs, and sends a PDU Notification Request message
to the SGSN

'

After receiving the PDU Notification Request message,
the SGSN returns a PDU Notification Response messageq~
to the GGSN

l

The SGSN places the contents of the container of the
PDU Notification Request message in a paging message,
and initiates paging according to the terminal identity 4o
delivered by the GGSN. The BSS forwards the paging
message to the MTC terminal

'

After receiving the paging message, the MTC terminal
does not respond to the paging, and parses the contents
included in the container of the paging message to obtain
the auxiliary information, and parses the service trigger L3505
conditions in the auxﬂlary information; if the service
trigger conditions are satisfied, the MTC terminal
initiates the service

503

504

FIG. 5
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The MTC server sends a PDU data packet to the GGSN,
where the PDU data packet includes: the auxiliary +_0601
information and the MTC GW application layer identity

l

The GGSN obtains the gateway identity according to the
MTC GW application layer identity, and after that, obtains
from the HSS, according to the gateway identity, 602
information about the SGSN to which the MTC GW
belongs, and sends a PDU Notification Request message to
the SGSN

Y

After receiving the PDU Notification Request message, the
SGSN returns a PDU Notification Response message to the ™~
GGSN

'

The SGSN places the contents of the container of the PDU
Notification Request message in a paging message, and 604
initiates paging to the MTC GW according to the gateway |
identity delivered by the GGSN

;

After receiving the paging message, the MTC GW does not
respond to the paging, and parses the contents included in
the container: if the container includes the MTC terminal

application layer identity, the MTC GW delivers, according

to the MTC terminal application layer identity, the auxiliary | 05

information to the MTC terminal; otherwise, the MTC GW T~

broadcasts the information in the container to the MTC
terminals belonging to the MTC GW so that the MTC
terminals 1dentify the information in the container by
themselves

603

FIG. 6
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The MTC server sends a PDU data packet to the GGSN,
where the PDU data packet may include: the group

identity, the auxiliary information and a list of MTC 40701

terminal application layer identities that belong to this

group

l

The GGSN obtains the terminal identities according to the
MTC terminal application layer identities, the GGSN
obtains from the HSS, according to the terminal identities, | 702
information about the SGSN to which the MTC terminals ™
belong, and the GGSN sends a PDU Notification Request
message to the SGSN

'

After receiving the PDU Notification Request message, the 703
SGSN returns a PDU Notification Response message to thepo
GGSN

'

The SGSN includes, in the paging message, the contents in
the container, and initiates paging to the MTC terminals 4_704
according to the terminal identities delivered by the GGSN

'

After receiving the paging message, the MTC terminals
parse the auxiliary information included in the paging
message, and when the service trigger conditions are o703
satisfied, the MTC terminals belonging to this group
initiate the service

FIG. 7
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The MTC server sends a PDU data packet to the GGSN,
where the PDU data packet may include: a group identity,
auxiliary information, a list of MTC terminal application
layer identities belonging to this group and a list of MTC GWq~
application layer identities

'

The GGSN obtains the gateway identities according to the
MTC GW application layer identities, the GGSN obtains
from the HSS, according to the gateway identities, 302
information about the SGSN to which the MTC GWs belong, ™
and the GGSN sends a PDU Notification Request message to
the SGSN

'

After receiving the PDU Notification Request message, the
SGSN returns a PDU Notification Response message to the T~
GGSN

v

The SGSN includes, in the paging message, the contents in
the container, and initiates paging to the MTC GWs 4304
according to the gateway identities delivered by the GGSN

'

After receiving the paging message, the MTC GWs parse the
contents of the data packet, and the MTC GWs send the  +_805
auxiliary information to the corresponding MTC terminals

801

803

FIG. 8



Patent Application Publication Jul. 21,2016 Sheet 9 of 11 US 2016/0212779 A1

The MTC server sends a PDU data packet to the GGSN,
where the PDU data packet may include: the group

identity, the auxiliary information and a list of MTC £ _901

terminal application layer identities that belong to this

group

l

The GGSN obtains the network group identity according
to the group identity, and obtains from the HSS,
according to the network group identity, information
about the SGSN to which the MTC terminals belong; and| 9>
the GGSN sends a PDU Notification Request message to|™
the SGSN

l

After receiving the PDU Notification Request message,
the SGSN returns a PDU Notification Response message~_203
to the GGSN

l

The SGSN includes, in the paging message, the contents | ¢4
in the container, and initiates paging according to the T
network group identity delivered by the GGSN

y

The MTC terminals store the group identity->the 205

network group identity, and if the MTC terminals find T~

that the MTC terminals themselves belong to the group,

the MTC terminals parse the contents in the container to
obtain the auxiliary information

FIG. 9
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The MTC server sends a PDU data packet to the GGSN,
where the PDU data packet may include: the group identity,
the auxiliary information, a list of MTC terminal application 1~

layer identities that belong to this group and a list of MTC
GW application layer identities

l

The GGSN obtains the network group i1dentity according to
the group identity, and obtains from the HSS, according to
the network group identity, information about the SGSN to #1002
which the MTC GWs belong; and the GGSN sends a PDU
Notification Request message to the SGSN

:

After receiving the PDU Notification Request message, the .
SGSN returns a PDU Notification Response message to the +~-1003
GGSN

'

The SGSN includes, in the paging message, the contents in
the container, and initiates paging according to the network 41004
group identity delivered by the GGSN

'

The MTC GWs may store the group identity -> the network
group identity -> the MTC terminal application layer
1dentities, and after receiving the paging message, the MTC 1005
GWs Judge that this network group identity indicates a group/]
and notifies the auxiliary information of this group to the
relevant MTC terminals

1001

FIG. 10
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METHOD FOR ESTABLISHING BEARER
FOR MACHINE TO MACHINE SERVICE AND
NETWORK TRANSMISSION DEVICE

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application is a continuation of U.S. patent
application Ser. No. 13/570,752, filed on Aug. 9, 2012, which
is a continuation of International Application No. PCT/
CN2011/070907, filed on Feb. 10, 2011, which claims prior-
ity to Chinese Patent Application No. 201010111624.2, filed
onFeb. 11, 2010, the afore-mentioned patent applications are
hereby incorporated by reference in their entireties.

FIELD OF THE INVENTION

[0002] Embodiments of the present invention relate to the
field of communications technologies, and in particular, to a
method for establishing a bearer for a machine to machine
service, a communication method for a machine to machine
service, a network transmission device and a machine type
communication server.

BACKGROUND OF THE INVENTION

[0003] “Machine” to “machine” (Machine to Machine,
M2M for short) communication refers to connecting various
ubiquitous end devices or subsystems by types of communi-
cations technologies and converging these end devices or
subsystems to a management system to implement manage-
ment and serving for the devices. For example, a module
capable of monitoring operation parameters of a power dis-
tribution network is installed in an electric power device, for
implementing real-time monitoring, control, management
and maintenance for the power distribution system. A module
capable of collecting information about the operation of an oil
well is installed in an oil device, for remotely adjusting and
controlling an oil well device and knowing information about
the operation of the oil well device in time and accurately. A
terminal for collecting in-vehicle information and a remote
monitoring system are installed in a vehicle, for monitoring
the operation state of the vehicle. With the deepening of
relevant technologies including communication devices and
management software, the range of M2M services gradually
expands.

[0004] M2M applications require mass deployment of
machine type communication (Machine Type Communica-
tion, MTC for short) terminals within a certain area, and
multiple MTC terminals may be directly connected to a
mobile communication network, or may be firstly connected
to an MTC gateway (Gateway, GW for short) before access-
ing the mobile communication network. In these two cases,
the M2M applications continue to use the conventional GSM/
GPRS architecture. Ifthe process of initiating a service in the
conventional GSM/GPRS architecture is followed, the
mobile communication network needs to identify each termi-
nal. Because the number of MTC terminals is large, the iden-
tification may cause excessive signaling overhead, and
accordingly, each network node also must store a large
amount of terminal information accordingly. Therefore, in
the M2M applications, the MTC terminals that directly access
the mobile communication network or access the mobile
communication network by using the MTC GW may be invis-
ible to the mobile communication network. That is, the
mobile communication network does not know which MTC
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terminal communicates with the mobile communication net-
work. In this case, how to establish a transmission bearer
between a terminal side and a network side and further initiate
a service process correctly is a problem to be solved currently.

SUMMARY OF THE INVENTION

[0005] Embodiments of the present invention provide a
method for establishing a bearer for a machine to machine
service, a communication method for a machine to machine
service, a network transmission device and a machine type
communication server.

[0006] A method for establishing a bearer for a machine to
machine service according to an embodiment of the present
invention includes:

[0007] receiving a user plane resource establishment
request message sent by an MTC device, where the user
plane resource establishment request message includes
at least one of MTC features, quality of service (QoS)
requirements, a service indication request and a group
identity, and the QoS requirements are obtained by the
MTC device according to the MTC features;

[0008] determining negotiated QoS parameters accord-
ing to the user plane resource establishment request
message; and

[0009] establishing a transmission bearer with the MTC
device according to the negotiated QoS parameters.

[0010] A communication method for a machine to machine
service according to an embodiment of the present invention
includes:

[0011] receiving, by a network transmission device, a pro-
tocol data unit (PDU) data packet, where the PDU data packet
includes auxiliary information, and notifying, by the network
transmission device, the auxiliary information to an MTC
device, where the auxiliary information is used for instructing
the MTC device to perform service communication when the
MTC device judges that service trigger conditions included in
the auxiliary information are satisfied.

[0012] A network transmission device according to an
embodiment of the present invention includes:

[0013] a receiving module, configured to receive a user
plane resource establishment request message sent by an
MTC device, where the user plane resource establish-
ment request message includes at least one of MTC
features, QoS requirements, a service indication request
and a group identity;

[0014] a negotiating module, configured to determine
negotiated QoS parameters according to the user plane
resource establishment request message; and

[0015] an establishing module, configured to establish a
transmission bearer with the MTC device according to
the negotiated QoS parameters.

[0016] A machine type communication server according to
an embodiment of the present invention includes:

[0017] asending module, configured to send a PDU data
packetto a network transmission device, where the PDU
data packet includes auxiliary information so that the
network transmission device notifies the auxiliary infor-
mation to an MTC device, where the auxiliary informa-
tion is used for instructing the MTC device to perform
service communication when the MTC device judges
that service trigger conditions included in the auxiliary
information are satisfied; and

[0018] acommunicating module, configured to perform
service communication with the MTC device when the
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MTC device judges that the service trigger conditions
included in the auxiliary information are satisfied.
[0019] Another network transmission device according to

an embodiment of the present invention includes:

[0020] areceiving module, configured to receive a PDU
data packet sent by an MTC server, where the PDU data
packet includes auxiliary information; and

[0021] anotifying module, configured to notify the aux-
iliary information to an MTC device, where the auxiliary
information is used for instructing the MTC device to
perform service communication when the MTC device
judges that service trigger conditions included in the
auxiliary information are satisfied.

[0022] According to the method for establishing a bearer
for a machine to machine service and the network transmis-
sion device provided by the embodiments of the present
invention, the user plane resource establishment request mes-
sage sent by the MTC device includes at least one of the MTC
features, the QoS requirements, the service indication request
and the group identity; and the network determines the nego-
tiated QoS parameters according to the user plane resource
establishment request message, and further establishes the
transmission bearer with the MTC device.

[0023] According to the communication method for a
machine to machine service, another network transmission
device and the machine type communication server provided
by the embodiments of the present invention, the MTC server
sends the PDU data packet including the auxiliary informa-
tion to the network transmission device so that the network
transmission device notifies the auxiliary information to the
MTC device, where the auxiliary information includes the
service trigger conditions, and when judging that the service
trigger conditions are satisfied, the MTC device performs
service communication with the network so that the network
triggers the MTC device to initiate the service.

BRIEF DESCRIPTION OF THE DRAWINGS

[0024] To make the technical solutions of the embodiments
of the present invention clearer, the accompanying drawings
used in the description of the embodiments are briefly
described hereunder. Evidently, the accompanying drawings
illustrate only some exemplary embodiments of the present
invention and persons of ordinary skill in the art may obtain
other drawings based on these drawings without creative
efforts.

[0025] FIG. 1 is a flowchart of a method for establishing a
bearer for an M2M service according to a first embodiment of
the present invention;

[0026] FIG. 2 is a flowchart of a method for establishing a
bearer for an M2M service according to a second embodi-
ment of the present invention;

[0027] FIG. 3 is a flowchart of a method for establishing a
bearer for an M2M service according to a third embodiment
of the present invention;

[0028] FIG. 4 is aflowchart of a communication method for
an M2M service according to a sixth embodiment of the
present invention;

[0029] FIG.5isaflowchart of a communication method for
an M2M service according to a seventh embodiment of the
present invention;

[0030] FIG. 6 is aflowchart of a communication method for
an M2M service according to an eighth embodiment of the
present invention;

Jul. 21, 2016

[0031] FIG. 7 isaflowchart of acommunication method for
an M2M service according to an eleventh embodiment of the
present invention;

[0032] FIG. 8isaflowchart of acommunication method for
an M2M service according to a twelfth embodiment of the
present invention;

[0033] FIG.9isaflowchart of acommunication method for
an M2M service according to a thirteenth embodiment of the
present invention;

[0034] FIG. 10 is a flowchart of a communication method
for an M2M service according to a fourteenth embodiment of
the present invention;

[0035] FIG. 11 is a schematic structural diagram of a net-
work transmission device according to a fifteenth embodi-
ment of the present invention;

[0036] FIG. 12 is a schematic structural diagram of a
machine type communication server according to a sixteenth
embodiment of the present invention; and

[0037] FIG. 13 is a schematic structural diagram of a net-
work transmission device according to a seventeenth embodi-
ment of the present invention.

DETAILED DESCRIPTION OF THE
EMBODIMENTS

[0038] The technical solutions of the embodiments of the
present invention are hereinafter described clearly and com-
pletely with reference to the accompanying drawings illus-
trating the embodiments of the present invention. It is evident
that the described embodiments are only some exemplary
embodiments of the present invention, rather than all embodi-
ments of the present invention. All other embodiments
obtained by persons of ordinary skill in the art without any
creative effort based on the embodiments of the present inven-
tion fall within the scope of the present invention.

[0039] In actual M2M applications, MTC terminals may
directly access a mobile communication network, and when
the number of MTC terminals is large, the MTC terminals
may also access the mobile communication network by using
an MTC GW. In some M2M applications, multiple MTC
terminals may constitute a group of MTC terminals, a group
identity is used for uniquely identifying a group of MTC
terminals, and the MTC terminals in the group share common
MTC features. In view of the foregoing several applications,
the present invention is hereinafter described separately with
reference to the following several embodiments.

[0040] Assume that before a service is initiated, the MTC
terminals and the network have completed a necessary attach-
ment process and/or registration process, and have obtained,
in these processes, some necessary parameters required in the
process of initiating the service. The processes before initiat-
ing the service are not described in the embodiments of the
present invention, and ifthe related parameters required in the
process of initiating the service are not described specifically,
these parameters are considered to have been obtained in the
attachment process or the registration process.

[0041] Forthe convenience of description, ifit is mentioned
in the following embodiments that a device stores informa-
tion in a form like A—B, it specifically means that the device
stores A and B and stores a mapping relationship between A
and B.

[0042] The embodiments of the present invention use a
global system for mobile communication (GSM) network as
an example, but are also applicable to a universal mobile
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telecommunications system (UMTS) network, with a differ-
ence that the access network node of the UMTS is a radio
network controller (RNC).

[0043] FIG. 1 is a flowchart of a method for establishing a
bearer for an M2M service according to a first embodiment of
the present invention. As shown in FIG. 1, this embodiment
includes the following parts:

[0044] 101. Receive a user plane resource establishment
request message sent by an MTC device, where the user plane
resource establishment request message includes at least one
of MTC features, QoS requirements, a service indication
request and a group identity.

[0045] 102. Determine negotiated QoS parameters accord-
ing to the user plane resource establishment request message.

[0046] 103. Establish a transmission bearer with the MTC
device according to the negotiated QoS parameters.

[0047] This embodiment provides a method for establish-
ing a bearer for an M2M service, where the user plane
resource establishment request message sent by the MTC
device includes at least one of the MTC features, the QoS
requirements, the service indication request and the group
identity; and the network determines the negotiated QoS
parameters according to the user plane resource establish-
ment request message, and further establishes a transmission
bearer with the MTC device.

[0048] FIG. 2 is a flowchart of a method for establishing a
bearer for an M2M service according to a second embodi-
ment of the present invention. This embodiment is directed to
the case where an MTC terminal directly accesses a mobile
communication network and initiates a service on its initia-
tive, and a user plane resource establishment request message
is specifically a packet data protocol (PDP) activation request
message.

[0049] As shown in FIG. 2, this embodiment includes the
following parts:
[0050] 201. When the MTC terminal needs to initiate the

service, the MTC terminal sends a PDP activation request
message to a serving GPRS support node (SGSN) of the
network. Specifically, the MTC terminal may send the PDP
activation request message to the SGSN by a base station
system (BSS).

[0051] In this embodiment, one MTC terminal may be
applied in one or more M2M services so that one MTC
terminal may have one or more MTC features (MTC Feature).
An MTC feature is a specific service feature. One MTC
terminal may simultaneously subscribe for multiple MTC
features. For example, if an MTC terminal has two MTC
features, namely, low mobility and delay limit, it is indicated
that this MTC terminal is a terminal not moving frequently
and the service of this MTC terminal has a requirement for
delay. The MTC features are a part of subscription informa-
tion of an MTC terminal, and these MTC features are ulti-
mately reflected in QoS requirements. [fone MTC terminal is
applied to multiple M2M services, the multiple MTC features
subscribed for by the MTC terminal may not satisfy the same
QoS requirements simultaneously. Actually, with respectto a
specific M2M service, the MTC features may be a subsetofa
subscription set of the terminal However, the SGSN stores all
activated MTC features subscribed for by the MTC terminal
so that the SGSN may not define the QoS requirements accu-
rately.
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[0052] This embodiment provides the following three ways
of dealing with this problem:

[0053] 1) The MTC terminal judges, according to the cur-
rently initiated service, which MTC features need to be sat-
isfied in the subscribed MTC features, and sends these MTC
features to be satisfied to the SGSN by carrying these MTC
features to be satisfied in the PDP activation request message.
[0054] 2) The MTC terminal judges, according to the cur-
rently initiated service, which MTC features need to be sat-
isfied in the subscribed MTC features, obtains QoS require-
ments according to these MTC features, and sends the QoS
requirements to the SGSN by carrying the QoS requirements
in the PDP activation request message.

[0055] For example, the MTC terminal may store a map-
ping table between MTC features and QoS requirements, and
the MTC terminal obtains the QoS requirements correspond-
ing to the MTC features by searching the mapping table.
[0056] 3) The MTC terminal judges, according to the cur-
rently initiated service, which MTC features need to be sat-
isfied in the subscribed MTC features, obtains a service indi-
cationrequest according to these MTC features, and sends the
service indication request to the SGSN by carrying the ser-
vice indication request in the PDP activation request mes-
sage.

[0057] For the carrying of the MTC features, a plurality of
methods, such as carrying an identity, a description or an
index value indicating the MTC features, may be used, and as
long as the MTC features can be identified, all these methods
fall within the scope of the present invention. The QoS
requirements refer to QoS parameters requested by the MTC
terminal. The three methods may be used separately or in
combination, that is, the PDP activation request message may
include at least one of the MTC features, the QoS require-
ments and the service indication request.

[0058] 202. The SGSN sends a Create PDP Context
Request message to a gateway GPRS support node (GGSN)
according to the PDP activation request message, where the
SGSN may determine negotiated QoS parameters according
to the subscription information of the MTC terminal and the
contents (such as at least one of the MTC features, the QoS
requirements and the service indication request) included in
the PDP activation request message, and send the negotiated
QoS parameters to the GGSN by carrying the negotiated QoS
parameters in the Create PDP Context Request message.
[0059] The subscription information of the MTC terminal
that is stored by the SGSN includes all MTC features sub-
scribed for by the MTC terminal or the MTC features that
have been activated. According to the description in 201, the
SGSN also has three implementation methods accordingly:
[0060] 1) When the MTC terminal sends the QoS require-
ments, the SGSN may obtain, according to the stored sub-
scription information of the MTC terminal, the maximum
QoS requirements that the SGSN can provide, and if the QoS
requirements sent by the MTC terminal do not exceed the
maximum QoS requirements, the SGSN determines the nego-
tiated QoS parameters according to the QoS requirements
sent by the MTC terminal; otherwise, the SGSN determines
the negotiated QoS parameters according to the maximum
QoS requirements.

[0061] 2)When the MTC terminal sends the MTC features,
the SGSN judges whether these MTC features are the MTC
features that have been subscribed for by the MTC terminal;
if yes, the QoS parameters suitable for these MTC features are
determined to be used as the negotiated QoS parameters.
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[0062] 3) When the MTC terminal sends the service indi-
cation request, the SGSN maps the service indication request
into corresponding QoS parameters, and may further judge
whether the maximum QoS requirements that the subscribed
MTC features can provide are satisfied; if yes, the QoS
parameters are used as the negotiated QoS parameters.
[0063] 203. The GGSN allocates an IP address to the MTC
terminal as address information of the MTC terminal accord-
ing to the received Create PDP Context Request message, and
returns, in combination with a local policy, a Create PDP
Context Response message including the address information
of the MTC terminal and the negotiated QoS parameters to
the SGSN.

[0064] 204. The SGSN sends such information as the
address information of the MTC terminal and the negotiated
QoS parameters to the MTC terminal so that a transmission
bearer is established between the MTC terminal and the
GGSN, and after receiving the information, the MTC termi-
nal may start data transmission between the MTC terminal
and the GGSN.

[0065] After the transmission bearer is established, the
MTC terminal may send M2M service data to the GGSN. The
M2M service data includes: an MTC terminal application
layer identity, MTC server address information and corre-
sponding service data contents; the GGSN determines a tar-
get MTC server according to the MTC server address infor-
mation and forwards the M2M service data to the target MTC
server; the target MTC server judges a data source according
to the MTC terminal application layer identity, for subsequent
processing.

[0066] Inthis embodiment, the mobile communication net-
work (such as the GGSN, the SGSN and the BBS in the GSM
network) does not parse the MTC terminal application layer
identity.

[0067] In this embodiment, the target MTC server may
belong to a resource pool that accommodates multiple MTC
servers. In the resource pool, an anchor MTC server selects an
MTC server in the resource pool as the target MTC server.
The MTC server address information may be address infor-
mation of the anchor server. The internal processing proce-
dure of this resource pool is invisible to the mobile commu-
nication network.

[0068] After receiving the M2M service data sent by the
MTC terminal, the target MTC server may send a data receipt
acknowledge response message to the GGSN, indicating that
the M2M service data has been received, and the data receipt
acknowledge response message includes the address infor-
mation of the MTC terminal so that the GGSN routes the
message to the MTC terminal correctly. The GGSN forwards
the data receipt acknowledge response message to the MTC
terminal according to the address information of the MTC
terminal, indicating that the service data sent by the MTC
terminal has been confirmed to be received by the target MTC
server.

[0069] In this embodiment, the MTC terminal application
layer identity is independent of a terminal identity used in the
mobile communication network. The terminal identity used
in the mobile communication network is a conventional iden-
tity such as an IMSI or a TLLI, which is referred to as a
terminal identity herein. The MTC terminal application layer
identity is an identity that allows the MTC server to uniquely
identify the MTC terminal. This identity may be an IP
address, a device number or another newly defined identity.
The embodiments of the present invention do not limit this as
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long as this identity can uniquely identify an MTC terminal.
The description of the MTC terminal application layer iden-
tity and the terminal identity is also applicable to other
embodiments, and is no longer described additionally.

[0070] The MTC server stores the MTC terminal applica-
tion layer identities of all MTC terminals that belong to the
MTC server, and the target MTC server judges, just according
to the received MTC terminal application layer identity and
the stored MTC terminal application layer identities, the
MTC terminal from which the data comes, where the received
MTC terminal application layer identity is included in the
M2M service data as application layer data. Specifically, the
MTC server may store the following information:

[0071] MTC terminal application layer identities, or MTC
terminal application layer identities—an MTC feature list

[0072] The information means an MTC terminal applica-
tion layer identity of each MTC terminal that belongs to the
MTC server, or an MTC terminal application layer identity of
each MTC terminal that belongs to the MTC server, an MTC
feature list and a mapping relationship between these MTC
terminal application layer identities and the MTC feature list,
and the MTC feature list is formed of all MTC features of the
MTC terminal The MTC server may further identify the iden-
tity of the MTC terminal by the MTC feature list.

[0073] On the basis of the foregoing embodiments, prefer-
ably, the SGSN may store or obtain from an HSS the follow-
ing information:

[0074] IMSIs—An MTC Feature List

[0075] The SGSN may pre-store the information in the
registration process, or obtain the information from the HSS
when necessary. The information may be a part of the sub-
scription information of the MTC terminal, and in 202, the
SGSN may determine the negotiated QoS parameters accord-
ing to the information.

[0076] This embodiment provides a method for establish-
ing a bearer for an M2M service when the MTC terminal
directly accesses the mobile communication network, where
the MTC terminal sends the PDP activation request message
to the SGSN, and the PDP activation request message may
include at least one of the MTC features, the QoS require-
ments and the service indication request; the SGSN deter-
mines the negotiated QoS parameters according to the PDP
activation request message, and sends the negotiated QoS
parameters to the GGSN by carrying the negotiated QoS
parameters in the Create PDP Context Request message; the
GGSN returns, in combination with the local policy, the Cre-
ate PDP Context Response message including the address
information of the MTC terminal and the negotiated QoS
parameters to the SGSN; and the SGSN sends such informa-
tion as the address information of the MTC terminal and the
negotiated QoS parameters to the MTC terminal so that the
transmission bearer is established between the MTC terminal
and the GGSN.

[0077] FIG. 3 is a flowchart of a method for establishing a
bearer for an M2M service according to a third embodiment
of the present invention. This embodiment is directed to the
case where an MTC terminal accesses a mobile communica-
tion network by an MTC GW and initiates a service on its
initiative. In this case, the MTC terminal is invisible to the
mobile communication network. The user plane resource
establishment request message is specifically a PDP activa-
tion request message.
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[0078] As shown in FIG. 3, this embodiment includes the
following parts:

[0079] 301. When the MTC terminal needs to initiate the
service, the MTC terminal sends an M2M service triggering
request message to the MTC GW, where the M2M service
triggering request message includes an MTC terminal appli-
cation layer identity, a necessary service feature requirement
(optional), and so on.

[0080] Because the MTC terminal is invisible to the mobile
communication network, the M2M service triggering request
message exchanged between the MTC terminal and the MTC
GW may be based on the network to which the MTC terminal
and the MTC GW are connected, such as a zigbee or a
WLAN. The M2M service triggering request message may be
considered to be a private message, which includes basic
service information for initiating the service, including the
MTC terminal application layer identity and the necessary
service feature requirement, where the necessary service fea-
ture requirement is optional. The information is invisible to
the mobile communication network.

[0081] 302. After receiving the M2M service triggering
request message sent by the MTC terminal, the MTC GW
needs to perform certain processing on the basic service infor-
mation in 301 and send a PDP activation request message to
the SGSN of the network. Specifically, the MTC GW may
send the PDP activation request message to the SGSN by a
BSS.

[0082] Inthis embodiment, the QoS negotiation problem as
described in the second embodiment also exists.

[0083] This embodiment provides processing modes for
the basic service information in 301 under two different
cases:

[0084] First case: the subscription information stored by
the SGSN is directed to the MTC GW, and the subscription
information of the MTC GW may be a set of MTC features of
all MTC terminals that belong to the MTC GW. There are
three processing modes as follows.

[0085] 1) The MTC GW judges, according to the basic
service information in 301, which MTC features need to be
satisfied in the subscribed MTC features, and sends these
MTC features to be satisfied to the SGSN by carrying these
MTC features to be satisfied in the PDP activation request
message.

[0086] 2) The MTC GW judges, according to the basic
service information in 301, which MTC features need to be
satisfied in the subscribed MTC features, obtains QoS
requirements according to these MTC features, and sends the
QoS requirements to the SGSN by carrying the QoS require-
ments in the PDP activation request message.

[0087] 3) The MTC GW judges, according to the basic
service information in 301, which MTC features need to be
satisfied in the subscribed MTC features, obtains a service
indication request according to these MTC features, and
sends the service indication request to the SGSN by carrying
the service indication request in the PDP activation request
message.

[0088] For the carrying of the MTC features, many meth-
ods, such as carrying an identity, a description or an index
value indicating the MTC features, may be used, and as long
as the MTC features can be identified, all these methods fall
within the scope of the present invention. The QoS require-
ments refer to QoS parameters requested by the terminal The
three methods may be used separately or in combination. That
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is, the PDP activation request message may include at least
one of the MTC features, the QoS requirements and the
service indication request.

[0089] Second case: the subscription information stored by
the SGSN is directed to each MTC terminal.

[0090] In this case, the MTC GW needs to store a corre-
spondence between MTC terminal application layer identi-
ties and terminal identities, and the MTC GW sends a termi-
nal identity by carrying the terminal identity in the PDP
activation request message. The other processing modes are
same as those of the first case.

[0091] 303. The SGSN sends a Create PDP Context
Request message to the GGSN according to the PDP activa-
tion request message, where the SGSN may determine nego-
tiated QoS parameters according to the subscription informa-
tion and the contents (such as at least one of the MTC features,
the QoS requirements and the service indication request)
included in the PDP activation request message, and send the
negotiated QoS parameters to the GGSN by carrying the
negotiated QoS parameters in the Create PDP Context
Request message.

[0092] For the first case, the processing modes of this step
are also classified into three kinds accordingly:

[0093] 1) Whenthe MTC GW sends the QoS requirements,
the SGSN may obtain, according to the stored MTC features
corresponding to the MTC GW, the maximum QoS require-
ments that the SGSN can provide, and if the QoS require-
ments sent by the MTC GW do not exceed the maximum QoS
requirements, the SGSN determines the negotiated QoS
parameters according to the QoS requirements sent by the
MTC GW; otherwise, the SGSN determines the negotiated
QoS parameters according to the maximum QoS require-
ments.

[0094] 2) When the MTC GW sends the MTC features, the
SGSN judges whether these MTC features are the stored
MTC features corresponding to the MTC GW; if yes, the QoS
parameters suitable for these MTC features are determined to
be used as the negotiated QoS parameters.

[0095] 3) When the MTC GW sends the service indication
request, the SGSN maps the service indication request into
corresponding QoS parameters, and may further judge
whether the maximum QoS requirements that the subscribed
MTC features can provide are satisfied; if yes, the QoS
parameters are used as the negotiated QoS parameters.
[0096] For the second case, the processing modes of this
step may also be classified into three kinds accordingly:
[0097] 1) Whenthe MTC GW sends the QoS requirements,
the SGSN searches for, according to the terminal identity
included in the PDP activation request message, MTC fea-
tures that are stored by the SGSN and that correspond to the
terminal identity, and obtains, according to the MTC features,
the maximum QoS requirements that the SGSN can provide,
and if the QoS requirements sent by the MTC GW do not
exceed the maximum QoS requirements, the SGSN deter-
mines the negotiated QoS parameters according to the QoS
requirements sent by the MTC GW; otherwise, the SGSN
determines the negotiated QoS parameters according to the
maximum QoS requirements.

[0098] 2) When the MTC GW sends the MTC features, the
SGSN searches for, according to the terminal identity
included in the PDP activation request message, MTC fea-
tures that are stored by the SGSN and that correspond to the
terminal identity, and judges whether the MTC features sent
by the MTC GW are the MTC features that are stored by the
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SGSN and that correspond to the terminal identity; if yes, the
QoS parameters suitable for these MTC features are deter-
mined to be used as the negotiated QoS parameters.

[0099] 3) When the MTC GW sends the service indication
request, the SGSN maps the service indication request into
corresponding QoS parameters, and may further judge,
according to the terminal identity carried in the PDP activa-
tion request message, whether the QoS parameters satisfy the
maximum QoS requirements that the MTC features corre-
sponding to the terminal identity can provide; if yes, the QoS
parameters are used as the negotiated QoS parameters.
[0100] 304. The GGSN allocates an IP address to the MTC
GW as address information of the MTC GW according to the
received Create PDP Context Request message, and returns,
in combination with a local policy, a Create PDP Context
Response message including the address information of the
MTC GW and the negotiated QoS parameters to the SGSN.
[0101] 305. The SGSN sends such information as the
address information of the MTC GW and the negotiated QoS
parameters to the MTC GW so that a transmission bearer is
established between the MTC GW and the GGSN, and after
receiving the information, the MTC GW may start data trans-
mission between the MTC GW and the GGSN.

[0102] 306. The MTC GW notifies the MTC terminal that
the transmission bearer has been established and data trans-
mission may be begun.

[0103] After the transmission bearer is established, the
MTC terminal sends the M2M service data to the MTC GW,
where the M2M service data includes: the MTC terminal
application layer identity, the MTC server address informa-
tion and corresponding service data contents; the MTC GW
sends the M2M service data to the GGSN, where the M2M
service data includes: the MTC terminal application layer
identity, the MTC server address information and corre-
sponding service data contents; the GGSN determines a tar-
get MTC server according to the MTC server address infor-
mation, and forwards the M2M service data to the target MTC
server; and the target MTC server judges a data source
according to the MTC terminal application layer identity, for
subsequent processing.

[0104] Inthis embodiment, the mobile communication net-
work (such as the BBS, the SGSN and the GGSN) does not
parse the MTC terminal application layer identity.

[0105] In this embodiment, the target MTC server may
belong to a resource pool that accommodates multiple MTC
servers. In the resource pool, there is an anchor MTC server
that selects an MTC server in the resource pool as the target
MTC server. The MTC server address information may be
address information of the anchor server. The internal pro-
cessing procedure of this resource pool is invisible to the
GGSN.

[0106] After receiving the service data sent by the MTC
terminal, the target MTC server may send a data receipt
acknowledge response message to the GGSN, indicating that
the service data has been received, and the data receipt
acknowledge response message includes the address infor-
mation of the MTC GW and the MTC terminal application
layer identity. The GGSN does not parse the MTC terminal
application layer identity, and only forwards the data receipt
acknowledge response message to the MTC GW, indicating
that the service data sent by the MTC terminal has been
confirmed to be received by the target MTC server. After
receiving the data receipt acknowledge response message, the
MTC GW parses the MTC terminal application layer identity
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included in the data receipt acknowledge response message,
and forwards the data receipt acknowledge response message
to the MTC terminal.

[0107] Inthisembodiment, the MTC server stores the MTC
terminal application layer identities of all MTC terminals that
belong to the MTC server, and the target MTC server judges,
justaccording to the received MTC terminal application layer
identity and the stored MTC terminal application layer iden-
tities, the MTC terminal from which the data comes, where
the received MTC terminal application layer identity is
included in the M2M service data as application layer data.

[0108] As another implementation, in 301 of this embodi-
ment, when the MTC terminal needs to initiate the service, the
M2M service data may be directly sent to the MTC GW so
that after the transmission bearer is established, the MTC GW
may directly send the M2M service data to the GGSN.

[0109] In this embodiment, the MTC server may store the
following information: MTC terminal application layer iden-
tities, or MTC terminal application layer identities—an MTC
feature list, and the SGSN may store or obtain from the HSS
the following information: IMSIs—an MTC feature list. For
the details, reference may be made to the second embodi-
ment.

[0110] In addition, for the case where one MTC GW is
simultaneously connected to multiple

[0111] MTC terminals, when the multiple MTC terminals
simultaneously initiate a service or the same MTC terminal
simultaneously initiates multiple services with different QoS
requirements, the MTC GW needs to deal with multiple dif-
ferent QoS requirements. In this case, if the MTC GW has not
sent the PDP activation request message, the MTC GW may
initiate, according to the maximum QoS requirement
required in the multiple services, the PDP activation request
message to the SGSN; if the PDP context has been estab-
lished, the MTC GW may request, according to the maximum
QoS requirement required in the multiple services, the SGSN
to modify the PDP context message, or establish a new PDP
context for the services with different QoS requirements.

[0112] This embodiment provides a method for establish-
ing a bearer for an M2M service when the MTC terminal
accesses the mobile communication network by the MTC
GW, where the MTC terminal sends the M2M service trig-
gering request message to the MTC GW. The MTC GW
performs certain processing on the basic service information
included in the M2M service triggering request message, and
sends the PDP activation request message to the SGSN,
where the PDP activation request message may include at
least one of the MTC features, the QoS requirements and the
service indication request. The SGSN determines the negoti-
ated QoS parameters according to the PDP activation request
message, and sends the negotiated QoS parameters to the
GGSN by carrying the negotiated QoS parameters in the
Create PDP Context Request message. The GGSN returns, in
combination with the local policy, the Create PDP Context
Response message including the address information of the
MTC gateway and the negotiated QoS parameters to the
SGSN. The SGSN sends such information as the address
information of the MTC GW and the negotiated QoS param-
eters to the MTC GW, thereby establishing a transmission
bearer between the MTC GW and the GGSN.

[0113] The method for establishing a bearer for an M2M
service according to the fourth embodiment of the present
invention is directed to the case where a group of MTC
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terminals access the mobile communication network directly
and initiate a service on their initiatives.

[0114] The process of this embodiment is substantially
same as that of the second embodiment, and the main differ-
ences between the process of this embodiment and the pro-
cess of the second embodiment lie in the following aspects:
[0115] 1) In 201, the PDP activation request message
includes at least one of the MTC features, the QoS require-
ments and the service indication request of a particular MTC
terminal, while in this embodiment, the PDP activation
request message includes at least one of the MTC features of
a group of MTC terminals, the QoS requirements of a group
of MTC terminals and the service indication request of a
group of MTC terminals, or the PDP activation request mes-
sage includes a group identity of this group of MTC termi-
nals. The group identity is used for uniquely identifying a
group of users, and this group of users share common service
features in this group.

[0116] In 202, the SGSN determines the negotiated QoS
parameters according to at least one of the MTC features, the
QoS requirements and the service indication request of the
particular MTC terminal, while in this embodiment, the
SGSN determines the negotiated QoS parameters according
to at least one of the MTC features of a group of MTC
terminals, the QoS requirements ofa group of MTC terminals
and the service indication request of a group of MTC termi-
nals, or the SGSN determines the negotiated QoS parameters
according to the group identity.

[0117] 2)Inthe second embodiment, the M2M service data
sent by the MTC terminal includes the MTC terminal appli-
cation layer identity, the MTC server address information and
the corresponding service data contents, while in this embodi-
ment, the M2M service data sent by the MTC terminals
further includes the group identity on the basis of this.

[0118] For the case where one MTC terminal belongs to
multiple groups simultaneously, the group identity must be
carried so that the MTC server may judge, according to the
group identity, the group of which the MTC terminal trans-
mits data as a user, thereby performing correct parsing and
processing.

[0119] The method for establishing a bearer for an M2M
service according to the fifth embodiment of the present
invention is directed to the case where a group of MTC
terminals access the mobile communication network by the
MTC GW and initiate the service on their initiatives.

[0120] The process of this embodiment is substantially
same as that of the third embodiment, and the main differ-
ences between the process of this embodiment and the pro-
cess of the third embodiment lie in the following aspects:

[0121] 1) The MTC GW may pre-store, by the previous
registration process, information about which group the MTC
terminals that initiate the service belong to, and may also
carry the information in the M2M service triggering request
message when the MTC terminals initiate the service.

[0122] 2) in 302, the PDP activation request message
includes at least one of the MTC features, the QoS require-
ments and the service indication request of a particular MTC
terminal, while in this embodiment, the PDP activation
request message includes at least one of the MTC features of
a group of MTC terminals, the QoS requirements of a group
of MTC terminals and the service indication request of a
group of MTC terminals, or the PDP activation request mes-
sage includes a group identity of'this group of MTC terminals
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[0123] 1In 303, the SGSN determines the negotiated QoS
parameters according to at least one of the MTC features, the
QoS requirements and the service indication request of the
particular MTC terminal, while in this embodiment, the
SGSN determines the negotiated QoS parameters according
to at least one of the MTC features of a group of MTC
terminals, the QoS requirements of a group of MTC terminals
and the service indication request of a group of MTC termi-
nals, or the SGSN determines the negotiated QoS parameters
according to the group identity.

[0124] 3) In the third embodiment, the M2M service data
sent by the MTC terminal includes the

[0125] MTC terminal application layer identity, the MTC
server address information and the corresponding service
data contents, while in this embodiment, the M2M service
data sent by the MTC terminals further includes the group
identity on the basis of this.

[0126] For the case where one MTC terminal belongs to
multiple groups simultaneously, the group identity must be
carried so that the MTC server may judge, according to the
group identity, the group of which the MTC terminal trans-
mits data as a user, thereby performing correct parsing and
processing.

[0127] Some M2M applications have the feature of the
application network triggered, for example, the MTC server
requires some MTC terminals to initiate a particular service at
a fixed time interval, the MTC terminals need to judge,
according to information notified by the MTC server in
advance, whether itis allowed to initiate the service and when
to initiate the service, or even may need to judge, according to
the information notified by the MTC server in advance, what
service needs to be initiated currently, the MTC features to be
satisfied by the service, and so on. In this case, although the
service is still initiated by the MTC terminals finally, the
MTC server plays an assistant role. The following several
embodiments are described respectively for various cases
where the network assists a particular MTC terminal in initi-
ating a service.

[0128] FIG. 4isaflowchart of acommunication method for
an M2M service according to a sixth embodiment of the
present invention. As shown in FIG. 4, this embodiment
includes the following parts:

[0129] 401. The MTC server sends a PDU data packet to a
network transmission device, where the PDU data packet
includes auxiliary information; the auxiliary information is
used for instructing the MTC device to perform service com-
munication when the MTC device judges that the service
trigger conditions included in the auxiliary information are
satisfied.

[0130] 402. The network transmission device notifies the
auxiliary information to the MTC device.

[0131] 403. When the MTC device judges that the service
trigger conditions included in the auxiliary information are
satisfied, the MTC device performs service communication.

[0132] Inthis embodiment, the MTC server sends the PDU
data packet including the auxiliary information to the net-
work transmission device so that the network transmission
device notifies the auxiliary information to the MTC device.
The auxiliary information includes the service trigger condi-
tions, and when the MTC device judges that the service trig-
ger conditions are satisfied, the MTC device performs service
communication with the network so that the network triggers
the MTC device to initiate the service.
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[0133] FIG.5is aflowchart of a communication method for
an M2M service according to a seventh embodiment of the
present invention. This embodiment is directed to the case
where the network assists a particular MTC terminal to ini-
tiate a mobile originated (MO) service and the particular
MTC terminal directly accesses the mobile communication
network, and the MTC device includes an MTC terminal.
[0134] In this embodiment, the MTC server stores the fol-
lowing information:

[0135] an MTC  terminal

identity—auxiliary information

[0136] The auxiliary information may include but is not
limited to such information as service trigger conditions and
MTC features. The service trigger conditions may include
various kinds of information such as a time window allowing
service initiation and a location area allowing service initia-
tion. The MTC server notifies the auxiliary information to the
MTC terminal before the service is initiated or periodically to
assist the MTC terminal in correctly initiating the service
when the service trigger conditions are satisfied.
[0137] In this embodiment, an MTC server sends a PDU
data packet to a network transmission device so that the
network transmission device notifies the auxiliary informa-
tion to an MTC terminal by using a paging message. The
network transmission device includes a GGSN and a SGSN.
Specifically, as shown in FIG. 5, this embodiment includes
the following parts:
[0138] 501.The MTC server sends a PDU data packet to the
GGSN, where the PDU data packet includes: auxiliary infor-
mation and an MTC terminal application layer identity.
[0139] Further, to identify whether this is a real mobile
terminated (MT) service, the PDU data packet may also
include indication information. The indication information is
used for indicating one of an MO service and an MT service.
For example, when the value of the indication information is
“17, it indicates that the currently initiated service is not areal
MT service, but is an MO service. This example is illustrative
only, and any way capable of indicating that the service is a
network-assisted MO service falls within the scope of the
present invention.
[0140] 502. The GGSN stores the MTC terminal applica-
tion layer identity—a terminal identity, the GGSN obtains the
terminal identity according to the MTC terminal application
layer identity, and after that, obtains from the HSS, according
to the terminal identity, information about the SGSN to which
the MTC terminal belongs, and sends a PDU Notification
Request (PDU Notification Request) message to the SGSN.
[0141] The PDU Notification Request message includes
the terminal identity, and optionally, also includes the indica-
tion information for subsequent use by the SGSN/BSS; and
other information such as the auxiliary information and the
MTC terminal application layer identity (optional) is put into
a container (container) as service data and the container is
included in the PDU Notification Request and sent. The ser-
vice data included in the container is invisible to the network,
and the SGSN/BSS does not need to parse the contents of the
service data included in the container.
[0142] The information to be included in the PDU Notifi-
cation Request message in this step may be placed in the idle
bits of a current existing IE or in an expanded new IE.
[0143] 503. After receiving the PDU Notification Request
message, the SGSN returns a PDU Notification Response
message to the GGSN.

application  layer
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[0144] 504. The SGSN places the contents of the container
of'the PDU Notification Request message into a paging (pag-
ing) message, and initiates paging according to the terminal
identity delivered by the GGSN. The BSS forwards the pag-
ing message to the MTC terminal.

[0145] Similarto 502, the SGSN also places the contents in
the container into the paging message as service data, and the
BSS does not parse the contents in the container of the paging
message, but only pages the terminal according to the termi-
nal identity.

[0146] Further, the SGSN may judge, according to the indi-
cation information, that the service is not a real MT service,
place the contents in the container together with the indica-
tion information into the paging message and initiate paging
according to the terminal identity delivered by the GGSN.
The BSS forwards the paging message to the MTC terminal.
[0147] Because the network knows that the service is not a
real MT service, the network does not wait for the MTC
terminal to return a paging response, nor does the network
perform a normal paging retry process.

[0148] The modification and expansion of the paging mes-
sage are similar to the modification and expansion of the PDU
Notification Request message in 502, for example: the indi-
cation information carried in the paging message may be
carried by adding a new IE in the paging message or by
expanding an IE such as a cause value IE in the paging
message, for example, adding a new cause value explained as
“M2M network-assisted MO”.

[0149] 505. After receiving the paging message, the MTC
terminal finds that the paging message is paging the MTC
terminal, and the MTC terminal may judge, according to the
indication information, that the service is not a real MT ser-
vice so that the MTC terminal does not respond to the paging,
and parses the contents included in the container of the paging
message to obtain the auxiliary information, and parses the
service trigger conditions in the auxiliary information; if the
service trigger conditions are satisfied, the MTC terminal
initiates the service. For the specific process for the MTC
terminal to initiate the service, reference may be made to the
second embodiment. When the auxiliary information
includes MTC features, the MTC terminal initiates the ser-
vice according to the MTC features; and when the auxiliary
information includes no MTC feature, the MTC terminal
initiates the service according to the MTC features stored by
the MTC terminal.

[0150] Further, in 504, the SGSN may initiate paging
according to the RA to which the MTC terminal belongs, or
may initiate paging according to a more precise location area
granularity. For example, the movement areas of some MTC
terminals are limited and these MTC terminals only move
between a cell A and a cell B. If the network obtains the
movement area information in advance, the SGSN may ini-
tiate paging only in the cell A and the cell B. The movement
area information obtained by the network in advance may be
pre-configured or obtained by the registration process. The
movement area information obtained by the network in
advance may also be sent by the MTC server to the SGSN by
the PDU data packet or the PDU Notification Request mes-
sage, and in this case, the SGSN is required to parse the
relevant contents in the container.

[0151] In this embodiment, the MTC server sends the PDU
data packet including the auxiliary information to the net-
work transmission device so that the network transmission
device notifies the auxiliary information to the MTC terminal
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by the paging message. The auxiliary information includes
the service trigger conditions, and when the MTC terminal
judges that the service trigger conditions are satisfied, the
MTC terminal performs service communication with the net-
work so that the network triggers the MTC terminal to initiate
the service.

[0152] FIG. 6 is aflowchart of a communication method for
an M2M service according to an eighth embodiment of the
present invention. This embodiment is directed to the case
where the network assists a particular MTC terminal to ini-
tiate an MO service and the particular MTC terminal accesses
the mobile communication network by an MTC GW, and the
MTC device includes the MTC terminal and the MTC GW.
For this case, the network considers the MTC GW as a ter-
minal.

[0153] In this embodiment, the MTC server stores the fol-
lowing information:

[0154] an MTC terminal application layer identity—an
MTC GW application layer identity—auxiliary infor-
mation

[0155] The auxiliary information may include but is not
limited to such information as service trigger conditions and
MTC features. The service trigger conditions may include
various kinds of information such as a time window allowing
service initiation and a location area allowing service initia-
tion. The MTC server notifies the auxiliary information to the
MTC terminal before the service is initiated or periodically to
assist the MTC terminal in correctly initiating the service
when the service trigger conditions are satisfied.

[0156] In this embodiment, the MTC server sends a PDU
data packet to the network transmission device so that the
network transmission device notifies the auxiliary informa-
tion to the MTC GW by using a paging message. The network
transmission device includes a GGSN and an SGSN. Specifi-
cally, as shown in FIG. 6, this embodiment includes the fol-
lowing parts:

[0157] 601.The MTC server sends a PDU data packet to the
GGSN, where the PDU data packet includes: the auxiliary
information and the MTC GW application layer identity.

[0158] Optionally, the PDU data packet may also include
the MTC terminal application layer identity. The MTC ter-
minal application layer identity and the auxiliary information
are invisible to the mobile communication network and may
be included in the contents of the data packet.

[0159] Further, to identify that this is not a real MT service,
the PDU data packet may also include indication information.
The indication information is used for indicating one of an
MO service and an MT service.

[0160] 602. The GGSN stores an MTC GW application
layer identity—a gateway identity, the GGSN obtains the
gateway identity according to the MTC GW application layer
identity, and after that, obtains from the HSS, according to the
gateway identity, information about the SGSN to which the
MTC GW belongs, and sends a PDU Notification Request
(PDU Notification Request) message to the SGSN.

[0161] The PDU Notification Request message includes
the gateway identity, and optionally, also includes the indica-
tion information for subsequent use by the SGSN/BSS; and
other information such as the auxiliary information and the
MTC terminal application layer identity (optional) is put into
a container as service data and the container is included in the
PDU Notification Request and sent. The service data included
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in the container is invisible to the network, and the SGSN/
BSS does not need to parse the contents of the service data
included in the container.

[0162] The information to be included in the PDU Notifi-
cation Request message in this step may be placed in the idle
bits of a current existing IE or in an expanded new IE.
[0163] 603. After receiving the PDU Notification Request
message, the SGSN returns a PDU Notification Response
message to the GGSN.

[0164] 604. The SGSN places the contents of the container
of'the PDU Notification Request message into a paging (pag-
ing) message, and initiates paging to the MTC GW according
to the gateway identity delivered by the GGSN. The BSS
forwards the paging message to the MTC GW.

[0165] Similarto 602, the SGSN also places the contents in
the container into the paging message as service data, and the
BSS does not parse the contents in the container of the paging
message, but only pages the MTC GW according to the gate-
way identity.

[0166] Further, the SGSN may judge, according to the indi-
cation information, that the service is not a real MT service,
and place the contents in the container together with the
indication information into the paging message and initiate
paging to the MTC GW according to the gateway identity
delivered by the GGSN.

[0167] Because the network knows that the service is not a
real MT service, the network does not wait for the MTC GW
to return a paging response, nor does the network perform a
normal paging retry process.

[0168] The modification and expansion of the paging mes-
sage are similar to the modification and expansion of the PDU
Notification Request message in 602, for example, the indi-
cation information carried in the paging message may be
carried by adding a new IE in the paging message or by
expanding an IE such as a cause value IE in the paging
message and adding a new cause value explained as “M2M
network-assisted MO”.

[0169] 605. After receiving the paging message, the MTC
GW finds that the paging message is paging the MTC GW,
and may judge, according to the indication information, that
the service is not a real MT service so that the MTC GW does
not respond to the paging, and parses the contents included in
the container: If the container includes the MTC terminal
application layer identity, the MTC GW delivers, according
to the MTC terminal application layer identity, the auxiliary
information to the MTC terminal; otherwise, the MTC GW
does not parse the MTC terminal application layer identity,
but directly broadcasts the information in the container to the
MTC terminals belonging to the MTC GW so that the MTC
terminals identify the information in the container by them-
selves.

[0170] In subsequent procedures, the MTC terminal
receives the auxiliary information delivered by the MTC GW
and parses the service trigger conditions in the auxiliary infor-
mation. When the service trigger conditions are satisfied, the
MTC terminal initiates the service. For the specific process,
reference may be made to the third embodiment. When the
auxiliary information includes MTC features, the MTC ter-
minal initiates the service according to the MTC features; and
when the auxiliary information includes no MTC feature, the
MTC terminal initiates the service according to the MTC
features stored by the MTC terminal.

[0171] Further, in 604, the SGSN may initiate paging
according to the RA to which the MTC terminal belongs, or
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may initiate paging according to a more precise location area
granularity. For example, the movement areas of some MTC
terminals are limited and these MTC terminals only move
between a cell A and a cell B. If the network obtains the
movement area information in advance, the SGSN may ini-
tiate paging only in the cell A and the cell B. The movement
area information obtained by the network in advance may be
pre-configured or obtained by the registration process. The
movement area information obtained by the network in
advance may also be sent by the MTC server to the SGSN by
the PDU data packet and the PDU Notification Request mes-
sage and parsed by the SGSN.

[0172] Inthis embodiment, the MTC server sends the PDU
data packet including the auxiliary information to the net-
work transmission device so that the network transmission
device notifies the auxiliary information to the MTC GW by
the paging message, and the MTC GW notifies the auxiliary
information to the MTC terminal. The auxiliary information
includes the service trigger conditions, and when the MTC
terminal judges that the service trigger conditions are satis-
fied, the MTC terminal performs service communication with
the network so that the network triggers the MTC terminal to
initiate the service.

[0173] Inthe processes of the seventh embodiment and the
eighth embodiment, the auxiliary information that the MTC
server sends to the MTC terminal is included in the container
and carried in the paging message. When the data amount of
the auxiliary information is very large, the auxiliary informa-
tion may occupy an excessive number of paging blocks,
thereby affecting the paging channel capacity; meanwhile,
some auxiliary information should not be known by other
MTC terminals as public information, and the method of the
seventh embodiment and the eighth embodiment has security
risks. Based on this problem, the present invention also pro-
vides other two preferred processes. In these processes, the
auxiliary information is not sent by using a paging message,
but is notified to the MTC terminal over another channel. For
the detailed description, reference may be made to the fol-
lowing ninth embodiment and tenth embodiment.

[0174] The communication method for an M2M service
according to the ninth embodiment of the present invention is
directed to the case where the network assists a particular
MTC terminal in initiating an MO service and the particular
MTC terminal accesses the mobile communication network

directly.

[0175] This embodiment has the following two processing
modes:

[0176] 1) The network triggering process does not include

any auxiliary information.

[0177] Specifically, this embodiment is different from the
seventh embodiment in that:

[0178] In 501, the PDU data packet does not include the
auxiliary information, but includes the indication informa-
tion.

[0179] In 502, the PDU Notification Request message sent
by the GGSN to the SGSN does not include the auxiliary
information.

[0180] In 504, the SGSN judges, according to the indica-
tion information, that this is not a real M T service so that the
indication information is placed in the paging message, and
the process of paging the MTC terminal is triggered. The BSS
forwards the paging message.

[0181] In505, after receiving the paging message, the MTC
terminal judges that this is not a real MT service so that the
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MTC terminal does not respond to the paging; meanwhile, the
MTC terminal establishes a dedicated bearer on its initiative
to obtain the auxiliary information from the MTC server. The
dedicated bearer may be a signaling bearer or a data bearer,
such as an SMS or USSD. This way is suitable for the auxil-
iary information with a high security requirement, and the
MTC terminal obtains the auxiliary information by the dedi-
cated bearer.

[0182] 2) The network triggering process includes the aux-
iliary information but the auxiliary information is not directly
delivered on a paging channel, and the MTC server sends a
PDU data packet to the network transmission device so that
the network transmission device notifies the auxiliary infor-
mation to the MTC terminal by using a downlink channel

[0183] Specifically, 501-503 in this embodiment are same
as those in the seventh embodiment, and the MTC server
sends the PDU data packet to the GGSN so that the GGSN
obtains the terminal identity according to the MTC terminal
application layer identity, and the GGSN sends the PDU
Notification Request message carrying the terminal identity
and the auxiliary information to the SGSN. The difference
lies in that:

[0184] In 504, the SGSN/BSS does not place the auxiliary
information in the paging message, but the paging message
carries channel notification information about a channel from
which the MTC terminal is going to read the auxiliary infor-
mation. The channel notification information is used for indi-
cating a downlink channel, where the downlink channel may
be a broadcast channel, a notification channel or another
dedicated channel. The SGSN/BSS sends the paging message
to the MTC terminal according to the terminal identity.

[0185] In505, after receiving the paging message, the MTC
terminal judges that this is not a real MT service so that the
MTC terminal does not respond to the paging, and mean-
while, reads, according to the channel notification informa-
tion, the auxiliary information from the downlink channel
designated by the network.

[0186] As another implementation, the paging message in
this embodiment may also not carry the channel notification
information, but a channel is pre-configured and the MTC
terminal directly reads the auxiliary information from the
pre-configured channel

[0187] The communication method for an M2M service
according to the tenth embodiment of the present invention is
directed to the case where the network assists a particular
MTC terminal in initiating an MO service and the particular
MTC terminal accesses the mobile communication network

by an MTC

[0188] This embodiment has the following two processing
modes:

[0189] 1) The network triggering process does not include

any auxiliary information.

[0190] Specifically, this embodiment is different from the
eighth embodiment in that:

[0191] In 601, the PDU data packet does not include the
auxiliary information, but includes the indication informa-
tion.

[0192] In 602, the PDU Notification Request message sent
by the GGSN to the SGSN does not include the auxiliary
information.

[0193] In 604, the SGSN judges, according to the indica-
tion information, that this is not a real M T service so that the
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indication information is placed in the paging message, and
the process of paging the MTC GW is triggered. The BSS
forwards the paging message.

[0194] In 605, after receiving the paging message, the MTC
GW judges that this is not a real MT service so that the MTC
GW does not respond to the paging; meanwhile, the MTC
GW establishes a dedicated bearer on its initiative to obtain
the auxiliary information from the MTC server. The dedi-
cated bearer may be a signaling bearer or a data bearer, such
as an SMS or USSD. This way is suitable for the auxiliary
information with a high security requirement, and the MTC
GW obtains the auxiliary information by the dedicated bearer.
After receiving the auxiliary information, the MTC GW for-
wards the auxiliary information to the corresponding MTC
terminal.

[0195] 2) The network triggering process includes the aux-
iliary information but the auxiliary information is not directly
delivered on a paging channel, and the MTC server sends a
PDU data packet to the network transmission device so that
the network transmission device notifies the auxiliary infor-
mation to the MTC GW by using a downlink channel
[0196] Specifically, steps 601-603 in this embodiment are
same as those in the eighth embodiment, and the MTC server
sends the PDU data packet to the GGSN so that the GGSN
obtains the gateway identity according to the MTC gateway
application layer identity, and the GGSN sends the PDU
Notification Request message carrying the gateway identity
and the auxiliary information to the SGSN. The difference
lies in that:

[0197] In 604, the SGSN/BSS does not place the auxiliary
information in the paging message, but the paging message
carries channel notification information about a channel from
which the MTC GW is going to read the auxiliary informa-
tion. The channel notification information is used for indicat-
ing a downlink channel, where the downlink channel may be
a broadcast channel, a notification channel or another dedi-
cated channel. The SGSN/BSS sends the paging message to
the

[0198] MTC GW according to the gateway identity.
[0199] In 605, after receiving the paging message, the MTC
GW judges that this is not a real MT service so that the MTC
GW does not respond to the paging, and meanwhile, reads,
according to the channel notification information, the auxil-
iary information from the channel designated by the network,
and sends the auxiliary information to the corresponding
MTC terminal.

[0200] As another implementation, the paging message in
this embodiment may also not carry the channel notification
information, but a channel is pre-configured and the MTC
GW directly reads the auxiliary information from the pre-
configured channel.

[0201] The ninth embodiment and the tenth embodiment
provide methods for delivering the auxiliary information by a
dedicated bearer or a downlink channel, thereby reducing the
number of occupied paging blocks and improving the paging
channel capacity; and the security is improved by delivering
the auxiliary information by the dedicated bearer.

[0202] In some practical applications, the M2M service
initiated under the assistance of the network may also be
directed to a group of MTC terminals. The following several
embodiments are described respectively for this case.
[0203] FIG.7is aflowchart of a communication method for
an M2M service according to an eleventh embodiment of the
present invention. This embodiment is directed to the case
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where the network assists a group of MTC terminals in initi-
ating an MO service and this group of MTC terminals access
the mobile communication network directly.
[0204] In this embodiment, the auxiliary information may
include but is not limited to such information as service
trigger conditions and MTC features. The service trigger
conditions may include various kinds of information such as
atime window allowing service initiation and a location area
allowing service initiation.
[0205] In this case, the MTC server stores the following
information:

[0206] a group identity—auxiliary information—MTC

terminal application layer identities

[0207] The MTC server notifies the auxiliary information
to a group of MTC terminals before the service is initiated or
periodically to assist this group of MTC terminals in initiating
the service in time when the service trigger conditions are
satisfied.

[0208] As shown in FIG. 7, this embodiment includes the
following parts:
[0209] 701.The MTC server sends a PDU data packet to the

GGSN, where the PDU data packet may include: the group
identity, the auxiliary information and a list of MTC terminal
application layer identities that belong to this group. The list
of MTC terminal application layer identities and the auxiliary
information are mandatory, and the group identity is optional.
The group identity and the auxiliary information are invisible
to the mobile communication network and may be included in
the contents of the data packet.

[0210] Further, to identify that this is not a real MT service,
the PDU data packet may also include indication information
for indicating the currently initiated service is not a real MT
service.

[0211] 702. The GGSN stores the MTC terminal applica-
tion layer identities—terminal identities, the GGSN obtains
the terminal identities according to the MTC terminal appli-
cation layer identities, the GGSN obtains from the HSS,
according to the terminal identities, information about the
SGSN to which the MTC terminals belong, and the GGSN
sends a PDU Notification Request message to the SGSN.
[0212] The PDU Notification Request message includes
the terminal identities, and optionally, also includes the indi-
cation information; and other information such as the auxil-
iary information, the MTC terminal application layer identi-
ties (optional) and the group identity (optional) is put into a
container as service data and the container is included in the
PDU Notification Request and sent. The service data included
in the container is invisible to the network, and the SGSN/
BSS does not need to parse the contents of the service data
included in the container.

[0213] 703. After receiving the PDU Notification Request
message, the SGSN returns a PDU Notification Response
message to the GGSN.

[0214] 704.The SGSN includes, in the paging message, the
contents in the container, and initiates paging to the MTC
terminals according to the terminal identities delivered by the
GGSN. The BSS forwards the paging message to the MTC
terminal.

[0215] Further, the SGSN may judge, according to the indi-
cation information, that the service is not a real MT service,
and include, in the paging message, the contents in the con-
tainer together with the indication information, and initiate
paging to the MTC terminals according to the terminal iden-
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tities delivered by the GGSN. The BSS forwards the paging
message to the MTC terminals.

[0216] Because the network knows that the service is not a
real MT service, the network does not wait for the MTC
terminals to return a paging response, nor does the network
perform a normal paging retry process.

[0217] 705. After receiving the paging message, the MTC
terminals parse the contents of the data packet, parse the
auxiliary information in the paging message, and optionally,
also parse the group identity in the paging message. When the
service trigger conditions are satisfied, the MTC terminals
belonging to this group initiate the service. For the specific
method, reference may be made to the fourth embodiment.
When the auxiliary information includes MTC features, this
group of MTC terminals initiate the service according to the
MTC features; and when the auxiliary information includes
no MTC feature, this group of MTC terminals initiate the
service according to the MTC features stored by the MTC
terminals themselves.

[0218] The MTC terminals may judge, according to an
MO/MT indication, that the service is not a real M T service so
that the MTC terminals do not respond to the paging.

[0219] The newly added information in this embodiment
may be carried by expanding an IE in an existing message or
by defining a new IE or message. For example, the indication
information carried in the paging message may be carried by
adding a new IE in the paging message or by expanding an IE
such as a cause value IE in the paging message and adding a
new cause value explained as “M2M network-assisted MO”.
[0220] Further, in 704, the SGSN may initiate paging
according to movement area information of a group of MTC
terminals For example, the movement areas of some groups
of MTC terminals are limited and these MTC terminals only
move between a cell A and a cell B. If the network obtains the
movement area information in advance, the SGSN may ini-
tiate paging only in the cell A and the cell B. The movement
area information obtained by the network in advance may be
pre-configured, or obtained by the registration process.

[0221] The way of delivering the auxiliary information in
the ninth embodiment is also applicable to this embodiment
and is not repeatedly described here.

[0222] This embodiment provides a method for the MTC
server to trigger a group of MTC terminals to initiate the
service, where the MTC server notifies the auxiliary informa-
tion to a group of MTC terminals before the service is initi-
ated or periodically, to assist this group of MTC terminals in
initiating the service in time when the service trigger condi-
tions are satisfied so that the network triggers the MTC ter-
minals to initiate the service.

[0223] FIG. 8is aflowchart of a communication method for
an M2M service according to a twelfth embodiment of the
present invention. This embodiment is directed to the case
where the network assists a group of MTC terminals in initi-
ating an MO service and this group of particular MTC termi-
nals access the mobile communication network by MTC
GWs. For this case, the network considers the MTC GW as a
terminal

[0224] In this embodiment, the auxiliary information may
include but is not limited to such information as service
trigger conditions and MTC features. The service trigger
conditions may include various kinds of information such as
a time window allowing service initiation and a location area
allowing service initiation.
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[0225] In this case, the MTC server stores the following
information:

[0226] a group identity—auxiliary information—MTC
terminal application layer identities—=MTC GW appli-
cation layer identities

[0227] The MTC server notifies the auxiliary information
to a group of MTC terminals before the service is initiated or
periodically to assist this group of MTC terminals in initiating
the service in time when the service trigger conditions are
satisfied.

[0228] As shown in FIG. 8, this embodiment includes the
following parts:
[0229] 801.The MTCserver sends a PDU data packet to the

GGSN, where the PDU data packet may include: a group
identity, auxiliary information, a list of MTC terminal appli-
cation layer identities belonging to this group and a list of
MTC GW application layer identities, where the list of MTC
GW application layer identities and the auxiliary information
are required, and only one or both of the list of MTC terminal
application layer identities and the group identity may be
included. The group identity, the auxiliary information and
the list of MTC terminal application layer identities are invis-
ible to the mobile communication network and may be
included in the contents of the data packet.

[0230] Further, to identify that this is not a real MT service,
the PDU data packet may also include indication information
for indicating that the currently initiated service is not a real
MT service.

[0231] 802. The GGSN stores the MTC GW application
layer identities—>gateway identities, the GGSN obtains the
gateway identities according to the MTC GW application
layer identities, the GGSN obtains from the HSS, according
to the gateway identities, information about the SGSN to
which the MTC GWs belong, and the GGSN sends a PDU
Notification Request message to the SGSN.

[0232] The PDU Notification Request message includes
the gateway identities, and optionally, also includes the indi-
cation information; and other information such as the auxil-
iary information, the MTC terminal application layer identi-
ties (optional) and the group identity (optional) is put into a
container as service data and the container is included in the
PDU Notification Request and sent. The service data included
in the container is invisible to the network, and the SGSN/
BSS does not need to parse the contents of the service data
included in the container.

[0233] 803. After receiving the PDU Notification Request
message, the SGSN returns a PDU Notification Response
message to the GGSN.

[0234] 804.The SGSN includes, in the paging message, the
contents in the container, and initiates paging to the MTC
GWs according to the gateway identities delivered by the
GGSN. The BSS forwards the paging message to the MTC
GWs.

[0235] Further, the SGSN may judge, according to the indi-
cation information, that the service is not a real MT service,
and include, in the paging message, the contents in the con-
tainer together with the indication information, and initiate
paging to the MTC GWs according to the gateway identities
delivered by the GGSN. The BSS forwards the paging mes-
sage to the MTC GWs.

[0236] Because the network knows that the service is not a
real MT service, the network does not wait for the MTC GW's
to return a paging response, nor does the network perform a
normal paging retry process.
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[0237] 805. After receiving the paging message, the MTC
GWs parse the contents of the data packet. If the data packet
carries the list of MTC terminal application layer identities,
the MTC GWs directly send the auxiliary information to the
corresponding MTC terminals; if the data packet carries the
group identity, because the MTC GWs have pre-stored the
group identities—the MTC terminal application layer identi-
ties, and the MTC GWs send the auxiliary information to the
corresponding MTC terminals; or, the MTC GWs directly
deliver the auxiliary information according to the group iden-
tity, and the MTC terminals identify the auxiliary information
by themselves.

[0238] The MTC GWs may judge, according to the indica-
tion information, that the service is not a real MT service so
that the MTC GWs do not respond to the paging.

[0239] In subsequent procedures, this group of MTC ter-
minals receive the auxiliary information and parse the service
trigger conditions in the auxiliary information. When the
service trigger conditions are satisfied, this group of MTC
terminals initiate the service. For the specific method, refer-
ence may be made to the fifth embodiment. When the auxil-
iary information includes MTC features, this group of MTC
terminals initiate the service according to the MTC features;
and when the auxiliary information includes no MTC feature,
this group of MTC terminals initiate the service according to
the MTC features stored by the MTC terminals themselves.
[0240] The newly added information in this embodiment
may be carried by expanding an IE in an existing message or
by defining a new IE or message. For example, the indication
information carried in the paging message may be carried by
adding a new IE in the paging message or by expanding an IE
such as a cause value IE in the paging message and adding a
new cause value explained as “M2M network-assisted MO”.
[0241] Further, in 804, the SGSN may initiate paging
according to movement area information of a group of MTC
terminals For example, the movement areas of some groups
of MTC terminals are limited and these MTC terminals only
move between a cell A and a cell B. If the network obtains the
movement area information in advance, the SGSN may ini-
tiate paging only in the cell A and the cell B. The movement
area information obtained by the network in advance may be
pre-configured, or obtained by the registration process.
[0242] The method provided by the tenth embodiment is
also applicable to this embodiment, and is not repeatedly
described here.

[0243] This embodiment provides a method for the MTC
server to trigger a group of MTC terminals to initiate the
service, and the MTC server notifies the auxiliary information
to a group of MTC terminals before the service is initiated or
periodically, to assist this group of MTC terminals in initiat-
ing the service in time when the service trigger conditions are
satisfied so that the network triggers the MTC terminals to
initiate the service.

[0244] The processes of the eleventh and twelfth embodi-
ments implement the paging according to the terminal iden-
tities and the gateway identities, but if the number of MTC
terminals in one group is huge, or a large number of MTC
GWs is involved, the network must deliver multiple paging
messages. Actually, correct paging may also be implemented
by using the group identity, and the following several embodi-
ments are described respectively for this case.

[0245] FIG.9is aflowchart of a communication method for
an M2M service according to a thirteenth embodiment of the
present invention. This embodiment is directed to the case
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where the network assists a group of MTC terminals in initi-
ating an MO service and this group of MTC terminals access
the mobile communication network directly.
[0246] In this embodiment, the auxiliary information may
include but is not limited to such information as service
trigger conditions and MTC features. The service trigger
conditions may include various kinds of information such as
atime window allowing service initiation and a location area
allowing service initiation.
[0247] In this case, the MTC server stores the following
information:

[0248] a group identity—auxiliary information—-MTC

terminal application layer identities

[0249] The MTC server notifies the auxiliary information
to a group of MTC terminals before the service is initiated or
periodically to assist this group of MTC terminals in initiating
the service in time when the service trigger conditions are
satisfied.

[0250] As shown in FIG. 9, this embodiment includes the
following parts:
[0251] 901.The MTC server sends a PDU data packet to the

GGSN, where the PDU data packet may include: the group
identity, the auxiliary information and a list of MTC terminal
application layer identities that belong to this group.

[0252] The group identity and the auxiliary information are
required, and the list of MTC terminal application layer iden-
tities is optional. The auxiliary information and the list of
MTC terminal application layer identities are invisible to the
mobile communication network and may be included in the
contents of the data packet.

[0253] Further, to identify that this is not a real MT service,
the PDU data packet may also include indication information
for indicating that the currently initiated service is not a real
MT service.

[0254] 902. The GGSN stores a group identity—a network
group identity. The GGSN obtains the network group identity
according to the group identity, and obtains from the HSS,
according to the network group identity, information about
the SGSN to which the MTC terminals belong; and the GGSN
sends a PDU Notification Request message to the SGSN.
[0255] The PDU Notification Request message includes
the network group identity, and optionally, also includes the
indication information; and other information such as the
auxiliary information and the MTC terminal application layer
identity (optional) is put into a container as service data and
the container is included in the PDU Notification Request
message and sent. The service data included in the container
is invisible to the network, and the SGSN/BSS does not need
to parse the contents of the service data included in the con-
tainer.

[0256] The difference between the group identity and the
network group identity in this embodiment lies in that the
network group identity is an identity that may uniquely iden-
tify one group in the mobile communication network, while
the group identity is an identity that uniquely identifies one
group in the application layer. The definitions of the two
identities are independent of each other. For example, one of
the implementation methods of 902 may be that the group
identity corresponds to a special IMSI, and the special IMSI
is used as the network group identity, that is, the GGSN stores
the group identity—the special IMSI. Because the HSS origi-
nally stores the IMSI, the original process for the GGSN to
query the SGSN in the HSS does not need to be modified;
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definitely, a new definition of the network group identity may
also be introduced, and in this case, the HSS needs to be
modified synchronously.

[0257] 903. After receiving the PDU Notification Request
message, the SGSN returns a PDU Notification Response
message to the GGSN.

[0258] 904. The SGSN includes, in the paging message, the
contents in the container, and initiates paging according to the
network group identity delivered by the GGSN. The BSS
forwards the paging message on a paging channel

[0259] Specifically, the SGSN may judge, according to the
indication information, that the service is not a real MT ser-
vice, and include, in the paging message, the contents in the
container together with the indication information, and ini-
tiate paging according to the network group identity delivered
by the GGSN. The BSS forwards the paging message on the
paging channel

[0260] Because the network knows that the service is not a
real MT service, the network performs a normal paging retry
process without waiting for the MTC terminals to return a
paging response.

[0261] 905. The MTC terminals store the group
identity—the network group identity, and if the MTC termi-
nals find that the MTC terminals themselves belong to the
group, the MTC terminals parse the contents in the container
to obtain the auxiliary information.

[0262] In subsequent procedures, this group of MTC ter-
minals receive the auxiliary information and parse the service
trigger conditions in the auxiliary information. When the
service trigger conditions are satisfied, this group of MTC
terminals initiate the service. For the specific method, refer-
ence may be made to the fourth embodiment. When the aux-
iliary information includes MTC features, this group of MTC
terminals initiate the service according to the MTC features;
and when the auxiliary information includes no MTC feature,
this group of MTC terminals initiate the service according to
the MTC features stored by the MTC terminals themselves.
[0263] The newly added information in this embodiment
may be carried by expanding an IE in an existing message or
by defining a new IE or message. For example, the indication
information carried in the paging message may be carried by
adding a new IE in the paging message or by expanding an IE
such as a cause value IE in the paging message and adding a
new cause value explained as “M2M network-assisted MO”.
[0264] Further, in 904, the SGSN may initiate paging
according to movement area information of a group of MTC
terminals For example, the movement areas of some groups
of MTC terminals are limited and these MTC terminals only
move between a cell A and a cell B. If the network obtains the
movement area information in advance, the SGSN may ini-
tiate paging only in the cell A and the cell B. The movement
area information obtained by the network in advance may be
pre-configured, or obtained by the registration process.
[0265] The way of delivering the auxiliary information in
the ninth embodiment is also applicable to this embodiment
and is not repeatedly described here.

[0266] This embodiment provides a method for the MTC
server to trigger a group of MTC terminals to initiate the
service, and the MTC server notifies the auxiliary information
to a group of MTC terminals before the service is initiated or
periodically, to assist this group of MTC terminals in initiat-
ing the service in time when the service trigger conditions are
satisfied so that the network triggers the MTC terminals to
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initiate the service. This embodiment implements the paging
of'a group of MTC terminals by using the group identity for
routing.

[0267] FIG. 10 is a flowchart of a communication method
for an M2M service according to a fourteenth embodiment of
the present invention. This embodiment is directed to the case
where the network assists a group of MTC terminals in initi-
ating an MO service and this group of MTC terminals access
the mobile communication network by MTC GWs.

[0268] In this embodiment, the auxiliary information may
include but is not limited to such information as service
trigger conditions and MTC features. The service trigger
conditions may include various kinds of information such as
atime window allowing service initiation and a location area
allowing service initiation.

[0269] In this case, the MTC server stores the following
information:

[0270] a group identity—auxiliary information—-MTC
terminal application layer identities—=MTC GW appli-
cation layer identities

[0271] The MTC server notifies the auxiliary information
to a group of MTC terminals before the service satisfies the
service trigger conditions or periodically to assist this group
of MTC terminals in initiating the service in time when the
service trigger conditions are satisfied.

[0272] As shown in FIG. 10, this embodiment includes the
following parts:
[0273] 1001. The MTC server sends a PDU data packet to

the GGSN, where the PDU data packet may include: the
group identity, the auxiliary information, a list of MTC ter-
minal application layer identities that belong to this group and
a list of MTC GW application layer identities.

[0274] The group identity and the auxiliary information are
required, and the list of MTC terminal application layer iden-
tities and the list of MTC GW application layer identities are
optional. The auxiliary information, the list of MTC terminal
application layer identities and the list of MTC GW applica-
tion layer identities are invisible to the mobile communica-
tion network and may be included in the contents of the data
packet.

[0275] Further, to identify that this is not a real MT service,
the PDU data packet may also include indication information
for indicating that the currently initiated service is not a real
MT service.

[0276] 1002. The GGSN stores a group identity—a net-
work group identity. The GGSN obtains the network group
identity according to the group identity, and obtains from the
HSS, according to the network group identity, information
about the SGSN to which the MTC GWs belong; and the
GGSN sends a PDU Notification Request message to the
SGSN.

[0277] The PDU Notification Request message includes
the network group identity, and optionally, also includes the
indication information; and other information such as the
auxiliary information, the MTC terminal application layer
identities (optional) and the MTC GW application layer iden-
tities (optional) is put into a container as service data and the
container is included in the PDU Notification Request mes-
sage and sent. The service data included in the container is
invisible to the network, and the SGSN/BSS does not need to
parse the contents of the service data included in the con-
tainer.

[0278] The difference between the group identity and the
network group identity in this embodiment lies in that the
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network group identity is an identity that may uniquely iden-
tify one group in the mobile communication network, while
the group identity is an identity that uniquely identifies one
group in the application layer. The definitions of the two
identities are independent of each other. For example, one of
the implementation methods of 1002 may be that the group
identity corresponds to a special IMSI, and the special IMSI
is used as the network group identity, that is, the GGSN stores
the group identity—the special IMSI. Because the HSS origi-
nally stores the IMSI, the original process for the GGSN to
query the SGSN in the HSS does not need to be modified;
definitely, a new definition of the network group identity may
also be introduced, and in this case, the HSS needs to be
modified synchronously.

[0279] 1003. After receiving the PDU Notification Request
message, the SGSN returns a PDU Notification Response
message to the GGSN.

[0280] 1004. The SGSN includes, in the paging message,
the contents in the container, and initiates paging according to
the network group identity delivered by the GGSN. The BSS
forwards the paging message on a paging channel

[0281] Specifically, the SGSN may judge, according to the
indication information, that the service is not a real MT ser-
vice, and include, in the paging message, the contents in the
container together with the indication information, and ini-
tiate paging according to the network group identity delivered
by the GGSN. The BSS forwards the paging message on the
paging channel

[0282] Because the network knows that the service is not a
real MT service, the network performs a normal paging retry
process without waiting for the MTC terminals to return a
paging response.

[0283] 1005. The MTC GWs may store the group
identity—=the network group identity—the MTC terminal
application layer identities, and after receiving the paging
message, the MTC GWs judge that this network group iden-
tity indicates a group and notifies the auxiliary information of
this group to the relevant MTC terminals.

[0284] Alternatively, the MTC GWs may also store the
group identity—the network group identity, and between the
MTC GWs and the MTC terminals, addressing is also per-
formed by the group identity. The MTC GWs notify the
auxiliary information of this group to the relevant MTC ter-
minals, and the MTC terminals judge, according to the group
identity, whether the MTC terminals themselves belong to
this group.

[0285] The MTC GWs may judge, according to the indica-
tion information, that the service is not a real MT service so
that the MTC GWs do not respond to the paging.

[0286] In subsequent procedures, this group of MTC ter-
minals receive the auxiliary information and parse the service
trigger conditions in the auxiliary information. When the
service trigger conditions are satisfied, this group of MTC
terminals initiate the service. For the specific method, refer-
ence may be made to the fifth embodiment. When the auxil-
iary information includes MTC features, this group of MTC
terminals initiate the service according to the MTC features;
and when the auxiliary information includes no MTC feature,
this group of MTC terminals initiate the service according to
the MTC features stored by the MTC terminals themselves.

[0287] The newly added information in this embodiment
may be carried by expanding an IE in an existing message or
by defining a new IE or message. For example, the indication
information carried in the paging message may be carried by
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adding a new IE in the paging message or by expanding an IE
such as a cause value IE in the paging message and adding a
new cause value explained as “M2M network-assisted MO”.
[0288] Further, in 1004, the SGSN may initiate paging
according to movement area information of a group of MTC
terminals For example, the movement areas of some groups
of MTC terminals are limited and these MTC terminals only
move between a cell A and a cell B. If the network obtains the
movement area information in advance, the SGSN may ini-
tiate paging only in the cell A and the cell B. The movement
area information obtained by the network in advance may be
pre-configured, or obtained by the registration process.
[0289] The way of delivering the auxiliary information in
the ninth embodiment is also applicable to this embodiment
and is not repeatedly described here.

[0290] This embodiment provides a method for the MTC
server to trigger a group of MTC terminals to initiate the
service, and the MTC server notifies the auxiliary information
to a group of MTC terminals before the service is initiated or
periodically, to assist this group of MTC terminals in initiat-
ing the service in time when the service trigger conditions are
satisfied so that the network triggers the MTC terminals to
initiate the service. This embodiment implements the paging
of MTC GWs to which a group of MTC terminals belong by
using the group identity for routing.

[0291] The seventh to fourteenth embodiments describe the
case where the MTC server initiates an MO service. The
embodiments of the present invention are not limited to this
and are also applicable to the case where the MTC server
initiates an MT service, with the difference being that: after
receiving the paging message, the MTC terminals or the MTC
GWs respond to the paging message in time, and the SGSN
also waits to receive the paging response of the MTC termi-
nals or the MTC GWs.

[0292] FIG. 11 is a schematic structural diagram of a net-
work transmission device according to a fifteenth embodi-
ment of the present invention. As show in FIG. 11, this
embodiment may include: a receiving module 11, a negotiat-
ing module 21 and an establishing module 13, where:

[0293] thereceiving module 11 is configured to receive a
user plane resource establishment request message sent
by an MTC device, where the user plane resource estab-
lishment request message includes at least one of MTC
features, QoS requirements, a service indication request
and a group identity;

[0294] the negotiating module 12 is configured to deter-
mine negotiated QoS parameters according to the user
plane resource establishment request message; and

[0295] the establishing module 13 is configured to estab-
lish a transmission bearer with the MTC device accord-
ing to the negotiated QoS parameters.

[0296] The negotiating module 12 may specifically be con-
figured to: when the MTC features are the MTC features
subscribed for by the MTC device, determine the negotiated
QoS parameters according to the MTC features; or, obtain,
according to the MTC features subscribed for by the MTC
device, the maximum QoS requirements capable of being
provided, and when the QoS requirements do not exceed the
maximum QoS requirements, determine the negotiated QoS
parameters according to the QoS requirements; when the QoS
requirements exceed the maximum QoS requirements, deter-
mine the negotiated QoS parameters according to the maxi-
mum QoS requirement; or, map the service indication request
into the QoS parameters, and when the QoS parameters sat-
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isfy the maximum QoS requirements, use the QoS parameters
as the negotiated QoS parameters.

[0297] Specifically, the network transmission device
according to this embodiment may include the SGSN and the
GGSN in any one of the second to fifth method embodiments,
and for the procedures for implementing the specific func-
tions of the modules in this embodiment, reference may be
made to relevant description in any one of the second to fifth
method embodiments, which are not repeatedly described
here.

[0298] The network transmission device according to this
embodiment may implement the establishing of a bearer for
an M2M service, where the receiving module receives the
user plane resource establishment request message sent by
the MTC device, and the user plane resource establishment
request message includes at least one of the M TC features, the
QoS requirements, the service indication request and the
group identity; the negotiating module determines the nego-
tiated QoS parameters according to the user plane resource
establishment request message; and the establishing module
establishes a transmission bearer with the MTC device.
[0299] FIG. 12 is a schematic structural diagram of a
machine type communication server according to a sixteenth
embodiment of the present invention. As shown in FIG. 12,
this embodiment may include: a sending module 21 and a
communicating module 22, where:

[0300] the sending module 21 is configured to send a
PDU data packet to a network transmission device,
where the PDU data packet includes auxiliary informa-
tion so that the network transmission device notifies the
auxiliary information to an MTC device, where the aux-
iliary information is used for instructing the MTC device
to perform service communication when the MTC
device judges that service trigger conditions included in
the auxiliary information are satisfied; and

[0301] the communicating module 22 is configured to
perform service communication with the MTC device
when the MTC device judges that the service trigger
conditions included in the auxiliary information are sat-
isfied.

[0302] Specifically, the MTC server according to this
embodiment may be the MTC server in any one of the seventh
to fourteenth method embodiments, and for the procedures
for implementing the specific functions of the modules in this
embodiment, reference may be made to relevant description
in any one of the seventh to fourteenth method embodiments,
which are not repeatedly described here.

[0303] In this embodiment, the sending module sends the
PDU data packet including the auxiliary information to the
network transmission device so that the network transmission
device notifies the auxiliary information to the MTC device.
The auxiliary information includes service trigger conditions,
and when the MTC device judges that the service trigger
conditions are satisfied, the communicating module performs
service communication with the MTC device so that the
network triggers the MTC device to initiate the service.
[0304] FIG. 13 is a schematic structural diagram of a net-
work transmission device according to a seventeenth embodi-
ment of the present invention. As shown in FIG. 13, this
embodiment may include: a receiving module 31 and a noti-
fying module 32, where:

[0305] the receiving module 31 is configured to receive a
PDU data packet sent by an MTC server, where the PDU
data packet includes auxiliary information; and
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[0306] the notifying module 32 is configured to notify
the auxiliary information to an MTC device, where the
auxiliary information is used for instructing the MTC
device to perform service communication when the
MTC device judges that service trigger conditions
included in the auxiliary information are satisfied.

[0307] The notifying module 32 is specifically configured
to notify the auxiliary information to the MTC device by
using a paging message or a downlink channel.

[0308] Specifically, the network transmission device
according to this embodiment may include the SGSN and the
GGSN in any one of the seventh to fourteenth method
embodiments, and for the procedures for implementing the
specific functions of the modules in this embodiment, refer-
ence may be made to relevant description in any one of the
seventh to fourteenth method embodiments, which are not
repeatedly described here.

[0309] In this embodiment, the receiving module receives
the PDU data packet including the auxiliary information, and
the notifying module notifies the auxiliary information to the
MTC device, where the auxiliary information includes the
service trigger conditions so that when the MTC device
judges that the service trigger conditions are satisfied, the
MTC device performs service communication with the net-
work so that the network triggers the MTC device to initiate
the service.

[0310] Persons of ordinary skill in the art may understand
that all or part of steps in the above method embodiments may
be implemented by relevant hardware instructed by a pro-
gram. The program may be stored in a computer readable
storage medium, and when executed, may include the steps of
the above method embodiments; and the foregoing storage
medium may be any medium capable of storing program
codes, such as an ROM, an RAM, a magnetic disk, and a
CD-ROM.

[0311] Finally, it should be noted that the foregoing
embodiments are used only to describe the technical solutions
of'the embodiments of the present invention instead of limit-
ing the technical solutions of the embodiments of the present
invention. Although the present invention are described in
detail with reference to the foregoing embodiments, persons
of'ordinary skill in the art should understand that they can still
make modifications to the technical solutions described in the
foregoing embodiments or make equivalent substitutions to
some technical features thereof without departing from the
spirit and scope of the technical solutions of the embodiments
of the present invention.

What is claimed is:

1. A method for establishing a machine to machine (M2M)

service, comprising:

receiving, by a machine type communication (MTC) ter-
minal, a paging message sent by a network transmission
device, the paging message being initiated by the net-
work transmission device according to a group identity,
the paging message carrying an indication information
which indicates that a service is a network-assisted
mobile originated (MO) service, and the indication
information and the group identity being comprised in a
protocol data unit (PDU) data packet received by the
network transmission device from a MTC server;

obtaining, by the MTC terminal, an auxiliary information
from the MTC server through establishing a dedicated
bearer when the MTC terminal belongs to a group indi-
cated by the group identity; and
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performing, by the MTC terminal, a M2M service initia-
tion requesting when service trigger conditions com-
prised in the auxiliary information are satisfied.

2. The method according to claim 1, wherein the service
trigger conditions comprise a time window allowing service
initiation and a location area allowing service initiation.

3. The method according to claim 1, wherein the dedicated
bearer is a signal bearer or a data bearer.

4. The method according to claim 1, wherein the method
further comprising:

sending, by the MTC device, a packet data protocol (PDP)

activation request message to the network transmission
device, wherein the PDP activation request message has
content including the group identity, and MTC terminals
belonging to the group share common service features
identified by the group identity; and

receiving, by the MTC terminal, negotiated quality of ser-

vice (QoS) parameters determined by the network trans-
mission device according to the group identity, and an
internet protocol (IP) address allocated to the MTC ter-
minal by the network transmission device according to
the PDP activation request message.

5. An apparatus, comprising:

a transceiver; and

aprocessor coupled to the transceiver, wherein the proces-

sor configured to:

receive a paging message sent by a network transmission
device through the transceiver, the paging message
being initiated by the network transmission device
according to a group identity, the paging message
carrying an indication information which indicates
that a service is a network-assisted mobile originated
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(MO) service, and the indication information and the
group identity being comprised in a protocol data unit
(PDU) data packet received by the network transmis-
sion device are from a MTC server;

obtain an auxiliary information from the MTC server
through establishing a dedicated bearer when the
MTC terminal belongs to a group indicated by the
group identity; and

perform a M2M service initiation requesting when ser-
vice trigger conditions comprised in the auxiliary
information are satisfied.

6. The apparatus according to claim 5, wherein the service
trigger conditions comprise a time window allowing service
initiation and a location area allowing service initiation.

7. The apparatus according to claim 5, wherein the dedi-
cated bearer is a signal bearer or a data bearer.

8. The apparatus according to claim 5, wherein the proces-
sor configured to:

send a packet data protocol (PDP) activation request mes-

sage through the transceiver to the network transmission
device, wherein the PDP activation request message has
content including the group identity, and MTC terminals
belonging to the group share common service features
identified by the group identity; and

receive negotiated quality of service (QoS) parameters

determined by the network transmission device accord-
ing to the group identity, and an internet protocol (IP)
address allocated to the MTC terminal by the network
transmission device according to the PDP activation
request message through the transceiver.
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