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(54) METHOD AND DEVICE OF NETWORK RESOURCE RELEASE PROCESSING

(57) A method of network resource release process-
ing is provided, which includes the following steps. After
user equipment (UE) using idle mode signaling reduction
(ISR) mechanism registers to two 3rd Generation Part-
nership Project (3GPP) communication networks, when
the UE changes from the 3GPP network to a non-3GPP
communication network, a serving gateway (Serving
GW) receives a message sent from a peer endpoint net-
work element (NE), and deletes network resources es-
tablished by the two 3GPP communication networks for
the UE according to the message. A mobility manage-
ment NE and a Serving GW are also provided. Through
the method and device of network resource release
processing, the resources are released when the UE us-
ing the ISR mechanism changes from the 3GPP network
to the non-3GPP communication network.
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Description

CROSS-REFERENCE TO RELATED APPLICATION

[0001] The application claims the benefit of priority to
China Patent Application No. 200810025943.4, entitled
"METHOD AND DEVICE OF NETWORK RESOURCE
RELEASE PROCESSING", filed on January 21, 2008,
and China Patent Application No. 200810215898.9, en-
titled "METHOD AND DEVICE OF NETWORK RE-
SOURCE RELEASE PROCESSING", filed on Septem-
ber 8, 2008, which are all incorporated herein by refer-
ence in their entireties.

FIELD OF THE TECHNOLOGY

[0002] The present invention relates to the field of elec-
tronic communication, and more particularly to a method
of network resource release processing, a mobility man-
agement network element (NE), and a serving gateway
(Serving GW).

BACKGROUND OF THE INVENTION

[0003] Along with the development of communication
technology, in order to enhance the competitiveness of
future networks, the 3rd Generation Partnership Project
(3GPP) is researching a brand-new evolution network.
Referring to FIG. 1, a system architecture of the evolution
network includes the following.
[0004] An evolved universal mobile telecommunica-
tions system (UMTS) territorial radio access network (E-
UTRAN) is configured to implement radio-related func-
tions of the evolution network. A mobility management
entity (MME) takes charge of mobility management of
control plane, which includes management of user con-
text and mobility state, and assignment of a user tempo-
rary identity. A serving gateway (Serving GW) is a user
plane anchor point between 3GPP communication net-
works, and terminates the interface towards E-UTRAN.
A packet data network gateway (PDN GW) is a user plane
anchor point between the 3GPP communication network
and a non-3GPP communication network, and termi-
nates the interface towards the external PDN. A policy
and charging rule function (PCRF) is configured to per-
form functions including policy control decision and flow
based charging control. A home user server (HSS) is
configured to store subscription information of user.
[0005] A UMTS territorial radio access network
(UTRAN) and a global system for mobile communication/
enhanced data rates for GSM evolution (GSM/EDGE)
radio access network (GERAN) are configured to imple-
ment the radio-related functions in the existing general
packet radio service (GPRS)/UMTS network. A serving
GPRS supporting node (SGSN) is configured to imple-
ment routing forward, mobility management, session
management, user information storage, and other func-
tions in the GPRS/UMTS network.

[0006] Non-3GPP Internet Protocol communication
networks (non-3GPP IP Access) are communication net-
works defined by the non-3GPP organizations, for exam-
ple, a wireless local area network (WLAN), a worldwide
interoperability for microwave access (WiMAX), and a
code division multiple access (CDMA) network.
[0007] An authentication, authorization and account-
ing server (AAA server) is configured to execute access
authentication, authorization, and accounting functions
on user equipment (UE).
[0008] In order to reduce mobility management proc-
ess of the UE among the different communication net-
works, for example, reduce the process of the inter sys-
tem mobility between the GERAN/UTRAN and the E-
UTRAN (inter 3GPP access system mobility), recently,
an idle mode signaling reduction (ISR) mechanism is
used in the 3GPP communication network.
[0009] In the prior art, when the user using the ISR
mechanism moves to another New MME, the New MME
needs to acquire context information of the UE from an
Old SGSN and an Old MME. Then, the New MME judges
whether the UE uses the ISR mechanism, and notifies
the HSS of using situation of the ISR mechanism. The
HSS then notifies the Old MME to detach the user.
[0010] During the implementation of the present inven-
tion, the inventor finds that the processing processes are
the specific processing processes in the 3GPP commu-
nication network. When the UE moves to the non-3GPP
communication network, the specific processing proc-
esses in the 3GPP communication network cannot be
processed in the non-3GPP communication network,
that is, resources of the UE in the 3GPP communication
network cannot be released.

SUMMARY OF THE INVENTION

[0011] The present invention is directed to a method
of network resource release processing, a mobility man-
agement NE, and a Serving GW, so as to release re-
sources when a UE using an ISR mechanism changes
from a 3GPP communication network to a non-3GPP
communication network.
[0012] In an embodiment, the present invention pro-
vides a method of network resource release processing,
which includes the following steps.
[0013] After a UE using ISR mechanism registers to
two 3GPP communication networks, when the UE chang-
es from the 3GPP network to a non-3GPP communica-
tion network, a Serving GW receives a message sent
from a peer endpoint NE, and deletes network resources
established by the two 3GPP communication networks
for the UE according to the message.
[0014] Correspondingly, in an embodiment, the
present invention provides a Serving GW, which includes
a first message receiving unit and a processing unit.
[0015] The first message receiving unit is configured
to receive a message including indication information
sent from a peer endpoint NE.
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[0016] The processing unit is configured to delete net-
work resources established by 3GPP communication
networks for a UE according to the message received by
the first message receiving unit.
[0017] Correspondingly, in an embodiment, the
present invention provides a mobility management NE,
which includes a second message receiving unit, a re-
source releasing unit, and a message sending unit.
[0018] The second message receiving unit is config-
ured to receive a handover complete message sent from
a non-3GPP communication network.
[0019] The resource releasing unit is configured to re-
lease resources established by 3GPP communication
networks for a UE after the second message receiving
unit receives the handover complete message.
[0020] The message sending unit is configured to send
a message including indication information to a Serving
GW, and notify the Serving GW to release the network
resources established for the UE.
[0021] Through the method and device of resource re-
lease processing when the UE using the ISR mechanism
changes to the non-3GPP communication network ac-
cording to the embodiments of the present invention, the
problem of the prior art that the user using the ISR mech-
anism cannot perform processes after moving from the
3GPP communication network to the non-3GPP commu-
nication network is solved, and the network resources
occupied by the user are released when the UE using
the ISR mechanism changes from the 3GPP communi-
cation network to the non-3GPP communication network,
thereby improving system processing capability and en-
suring quality of service (QoS) for the user.

BRIEF DESCRIPTION OF THE DRAWINGS

[0022]

FIG. 1 is a system architectural view of an evolution
network provided in a 3GPP;

FIG. 2 is a flow chart of a first embodiment of a meth-
od of network resource release processing accord-
ing to the present invention;

FIG. 3 is a flow chart of a second embodiment of the
method of network resource release processing ac-
cording to the present invention;

FIG. 4 is a flow chart of a third embodiment of the
method of network resource release processing ac-
cording to the present invention;

FIG. 5 is a flow chart of a fourth embodiment of the
method of network resource release processing ac-
cording to the present invention;

FIG. 6 is a flow chart of a fifth embodiment of the
method of network resource release processing ac-

cording to the present invention;

FIG. 7 is a flow chart of a sixth embodiment of the
method of network resource release processing ac-
cording to the present invention;

FIG. 8 is a flow chart of a seventh embodiment of
the method of network resource release processing
according to the present invention;

FIG. 9 is a schematic structural view of a Serving
GW according to an embodiment of the present in-
vention; and

FIG. 10 is a schematic structural view of a mobility
management NE according to an embodiment of the
present invention.

DETAILED DESCRIPTION OF THE EMBODIMENTS

[0023] The present invention provides a method of net-
work resource release processing, which includes the
following steps. After a UE using ISR mechanism regis-
ters to two 3GPP communication networks, when the UE
changes (including being handed over) from the 3GPP
communication network to a non-3GPP communication
network (particularly, the UE moves to the non-3GPP
network, the UE initiates a processing process of attach-
ing to the non-3GPP network in the non-3GPP network,
or the UE initiates the processing process of attaching
to the non-3GPP network in the 3GPP network), a Serv-
ing GW receives a message sent from a peer endpoint
NE, and deletes network resources established by the
two 3GPP communication networks for the UE according
to information included in the message.
[0024] The message sent from the peer endpoint NE
received by the Serving GW includes, but not limited to,
the following two manners.
[0025] In a manner 1, when the peer endpoint NE is a
PDN GW, the message sent from the peer endpoint NE
is a delete bearer request message or a binding revoca-
tion indication message.
[0026] In a manner 2, when the peer endpoint NE is a
mobility management NE of the 3GPP communication
network, the message sent from the peer endpoint NE
is the delete bearer request message or a delete Packet
Data Protocol (PDP) context request message.
[0027] The manner 2 particularly includes the following
manners.
[0028] In manner 2.1, an HSS triggers the mobility
management NE of the 3GPP communication network
to send the delete bearer request message or the delete
PDP context request message to the Serving GW.
[0029] In manner 2.2, the non-3GPP communication
network triggers the mobility management NE of the
3GPP communication network to send the delete bearer
request message or the delete PDP context request mes-
sage to the Serving GW.
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[0030] In the following, technical solutions of the meth-
od of resource release processing when the UE using
the ISR mechanism changes from the 3GPP communi-
cation network to the non-3GPP communication network,
the mobility management NE, and the Serving GW are
described in detail with accompanying drawings.
[0031] In the manner 1, when the peer endpoint NE is
the PDN GW, the message sent from the peer endpoint
NE is the delete bearer request message or the binding
revocation indication message.
[0032] FIG. 2 is a flow chart of a first embodiment of
the method of network resource release processing ac-
cording to the present invention. Referring to FIG. 2, in
this embodiment, for mobility management NEs of two
3GPP communication networks, a mobility management
NE of a second 3GPP communication network is an Old
SGSN, and a mobility management NE of a first 3GPP
communication network is an Old MME. When a UE using
ISR mechanism in the 3GPP communication network
moves from the 3GPP network to a non-3GPP network,
a PDN GW performs a resource release process. The
method includes the following steps.
[0033] In Step S1, the UE performs a service process
in the 3GPP network, and initiates an attach session ne-
gotiation procedure when moving from the 3GPP com-
munication network to the non-3GPP communication
network.
[0034] In Step S2, the PDN GW sends a message to
a Serving GW, in which when interface protocol between
the Serving GW and the PDN GW is GPRS Tunneling
Protocol (GTP), the message is a delete bearer request
message, and when the interface protocol between the
Serving GW and the PDN GW is Proxy Mobile Internet
Protocol (PMIP), the message is a binding revocation
indication message. The PDN GW may include first in-
dication information in the delete bearer request mes-
sage or the binding revocation indication message, the
first indication information is configured to indicate that
a communication network of the UE changes from the
3GPP communication network to the non-3GPP network,
that is, the delete bearer request message or the binding
revocation indication message is caused by that the UE
changes from the 3GPP communication network to the
non-3GPP communication network. A particular manner
of processing the indication information is described as
follows.
[0035] A Cause IE is set to a specific cause value (for
example, Inter RAT Change from 3GPP to non-3GPP),
so as to indicate that the process is caused by that the
UE changes from the 3GPP communication network to
the non-3GPP communication network.
[0036] Alternatively, a specific indication bit IE (for ex-
ample, Inter RAT Change from 3GPP to non-3GPP) is
set, so as to indicate that the process is caused by that
the UE changes from the 3GPP communication network
to the non-3GPP communication network.
[0037] Alternatively, a Delete Type or a Revocation
Type IE is set to a specific value (for example, 1), so as

to identify that the process is caused by that the UE
changes from the 3GPP communication network to the
non-3GPP communication network.
[0038] In Step S3, after receiving the delete bearer re-
quest or the binding revocation indication message, ac-
cording to the first indication information in the message,
the Serving GW judges that the UE changes from the
3GPP communication network to the non-3GPP commu-
nication network, and the Serving GW finds that the UE
uses the ISR mechanism, so the Serving GW decides to
deactivate the ISR mechanism of the UE (that is, the
Serving GW decides that the UE does not use the ISR
mechanism in the 3GPP communication network and the
non-3GPP communication network), performs a session
negotiation on the resource release process with the
3GPP communication network, and releases the re-
sources of the UE in the 3GPP.
[0039] It should be noted that when the PDN GW does
not include the first indication information in the delete
bearer request or the binding revocation indication mes-
sage, and after the Serving GW finds that all bearers of
the UE are requested to be released by the PDN GW,
the Serving GW considers that the bearer release is
caused by that the UE changes from the 3GPP commu-
nication network to the non-3GPP communication net-
work.
[0040] In Step S4, after completing the session nego-
tiation with the 3GPP communication network, the Serv-
ing GW releases the resources (including user plane re-
sources and control plane resources) of the UE in the
3GPP communication networks on the Serving GW, and
returns a response message, for example, a delete bear-
er response message or a bind revocation acknowledge-
ment message, to the PDN GW.
[0041] After receiving the response message, the PDN
GW releases the 3GPP network resources of the UE on
the PDN GW, reserves the resources in the target non-
3GPP communication network, and at the same time re-
serves resources assigned by the PDN GW for the UE,
such as an IP address.
[0042] Referring to FIG. 2, the attach session negoti-
ation procedure in Step S1 particularly includes the fol-
lowing steps.
[0043] In Step S101, the UE registers to the Old MME
of the first 3GPP communication network and the Old
SGSN of the second 3GPP communication network, us-
es the ISR mechanism between the Old SGSN and the
Old MME, and performs the service process through the
Serving GW and the PDN GW.
[0044] In Step S102, the UE moves to the non-3GPP
communication network, and executes a specific attach-
ment procedure, and authorization and authentication
programs of the non-3GPP communication network
through the non-3GPP communication network.
[0045] In Step S103, a non-3GPP GW sends a Gate-
way control and QoS policy rules request message to a
PCRF to acquire a policy and charging control (PCC) rule
used by the UE in the non-3GPP communication net-
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work. The PCRF returns a Gateway control and QoS
policy rules response message to the non-3GPP GW, in
which the message includes the PCC rule used by the
UE in the non-3GPP communication network.
[0046] In this step, for a WLAN system, the non-3GPP
GW is an evolved packet data gateway (EPDG), for a
WiMAX system, the non-3GPP GW is an access service
network gateway (ASN GW), for a CDMA system, the
non-3GPP GW is an access gateway (AGW), and for a
high rate packet data (HRPD) network, the non-3GPP
GW is a packet data serving node (PDSN).
[0047] Note: the PDSN is described to be an HRPD
Serving gateway (HRPD Serving GW) in some protocols.
[0048] In Step S104, the UE triggers a Layer 3 attach-
ment procedure.
[0049] In Step S105, if interface between the non-
3GPP GW and PDN GW uses the PMIP protocol, the
non-3GPP GW sends a proxy binding update (BU) mes-
sage to the PDN GW. If interface between the UE and
the PDN GW uses a Client Mobile Internet Protocol
(CMIP), the UE sends a BU message to the PDN GW.
[0050] In Step S106, after receiving the message, the
PDN GW acquires the PCC rule of the UE saved in the
GW, and judges whether the PCC rule is relevant to an
access type of an IP-connectivity access network (IP-
CAN). If yes, the PDN GW sends an IP-CAN session
modification request message to the PCRF to acquire
the PCC rule used by the UE in the non-3GPP commu-
nication network. The PCRF returns an IP-CAN session
modification acknowledgement message to the PDN
GW, in which the message includes the PCC rule used
by the UE in the non-3GPP communication network.
[0051] In Step S107, the PDN GW returns a proxy bind-
ing acknowledgement (BA) message to the non-3GPP
GW, or the PDN GW returns the BA message to the UE.
[0052] In Step S108, the non-3GPP GW indicates the
UE that the Layer 3 attachment is completed.
[0053] Referring to FIG. 2, Step S3 particularly in-
cludes the following steps.
[0054] In Step S301, after the Serving GW judges that
the UE changes from the 3GPP communication network
to the non-3GPP communication network according to
the first indication information in the message sent from
the PDN GW, the Serving GW sends the delete bearer
request message or the delete PDP context request mes-
sage to the Old MME of the first 3GPP communication
network and the Old SGSN of the second 3GPP com-
munication network. The Serving GW may include the
first indication information in the delete bearer request
message or the delete PDP context request message,
so as to indicate that the delete bearer request message
or the delete PDP context request message is caused
by that the UE changes from the 3GPP communication
network to the non-3GPP communication network. The
particular manner of processing the first indication infor-
mation is described as follows.
[0055] A Cause IE is set to a specific cause value (for
example, Inter RAT Change from 3GPP to non-3GPP),

so as to indicate that the process is caused by that the
UE changes from the 3GPP communication network to
the non-3GPP communication network.
[0056] Alternatively, a specific indication bit IE (for ex-
ample, Inter RAT Change from 3GPP to non-3GPP) is
set, so as to indicate that the process is caused by that
the UE changes from the 3GPP communication network
to the non-3GPP communication network.
[0057] Alternatively, a Delete Type IE is set to a specific
value (for example, 1), so as to identify that the process
is caused by that the UE changes from the 3GPP com-
munication network to the non-3GPP communication
network.
[0058] The Serving GW may also include second in-
dication information in the delete bearer request mes-
sage or the delete PDP context request message, so as
to indicate that the delete bearer request message or the
delete PDP context request message is caused by that
the ISR mechanism of the UE is deactivated. A particular
manner of processing the second indication information
is described as follows.
[0059] A Cause IE is set to a specific cause value (for
example, ISR Deactive), so as to indicate that the delete
bearer request message or the delete PDP context re-
quest message is caused by that the ISR mechanism of
the UE is deactivated.
[0060] Alternatively, a specific indication bit IE or an
identity IE (for example, ISR Deactive) is set, so as to
indicate that the delete bearer request message or the
delete PDP context request message is caused by that
the ISR mechanism of the UE is deactivated.
[0061] Alternatively, a Delete Type IE is set to a specific
value (for example, 2), so as to identify that the delete
bearer request message or the delete PDP context re-
quest message is caused by that the ISR mechanism of
the UE is deactivated.
[0062] In Step S302, after receiving the delete bearer
request message or the delete PDP context request mes-
sage sent from the Serving GW, the Old SGSN and the
Old MME finds that the communication network of the
UE changes from the 3GPP communication network to
the non-3GPP communication network or the ISR mech-
anism of the UE is deactivated according to the first in-
dication information or the second indication information,
the Old SGSN and the Old MME release the resources
of the UE in the 3GPP networks. The process is described
as follows.
[0063] The UE is detached, and a state of the UE is
set to an "EMM-DEREGISTERED" state.
[0064] If the state of the UE is an activated state or a
connected state in the Old SGSN or the Old MME, the
Old SGSN and the Old MME notify the NEs of the 3GPP
communication networks to release the resources (in-
cluding a connection resource and a bearer resource).
[0065] Alternatively, if the state of the UE is an idle
state in the Old SGSN or the Old MME, the Old SGSN
and the Old MME do not trigger a paging process, and
directly delete the resources locally.
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[0066] The Old SGSN and the Old MME return the
delete bearer response message or the delete PDP con-
text response message to the Serving GW.
[0067] It should be noted that when the Serving GW
does not include the first indication information or the
second indication information in the delete bearer re-
quest message or the delete PDP context request mes-
sage, and after the Old MME and the Old SGSN find that
all the bearers of the UE are requested to be released
by the Serving GW, the Old MME and the Old SGSN
consider that the bearer release is caused by that the UE
changes from the 3GPP communication network to the
non-3GPP network or the ISR mechanism of the UE is
deactivated.
[0068] In the above steps, if the Old SGSN or the Old
MME finds that the UE registers to a mobile switching
center (MSC), in which the MSC mainly provides circuit
switching calling function and mobility management func-
tion for mobile users, when the MME or the SGSN de-
taches the UE, and the detaching of the UE is caused by
that the UE changes from the 3GPP communication net-
work to the non-3GPP communication network, the Old
SGSN or the Old MME sends an international mobile
user identity (IMSI) detach indication message to the
MSC, so as to indicate the MSC to detach the UE.
[0069] FIG. 3 is a flow chart of a second embodiment
of the method of network resource release processing
according to the present invention. Referring to FIG. 3,
in this embodiment, a mobility management NE of a sec-
ond 3GPP communication network is an Old SGSN, and
a mobility management NE of a first 3GPP communica-
tion network is an Old MME. After a UE using ISR mech-
anism moves from the 3GPP network to a non-3GPP
network, the UE initiates an attachment procedure
through the non-3GPP network. Then, a resource re-
lease process is performed. The method includes the
following steps.
[0070] In Step s1, the UE performs a service process
in the 3GPP communication network, and initiates an at-
tach session negotiation procedure when moving from
the 3GPP communication network to the non-3GPP com-
munication network. The Step s1 includes the following
steps.
[0071] In Step s101, the UE registers to the Old MME
of the first 3GPP communication network and the Old
SGSN of the second 3GPP communication network, us-
es the ISR mechanism between the Old SGSN and the
Old MME, and performs the service process through the
Serving GW and the PDN GW.
[0072] In Step s102, the UE moves to the non-3GPP
communication network, and executes a specific attach-
ment procedure, and authorization and authentication
programs of the non-3GPP communication network
through the non-3GPP communication network. The
subsequent process is the same as Steps S103-108 of
the first embodiment, so it is not described here.
[0073] In Step s2, the PDN GW sends a message to
a Serving GW, in which when interface protocol between

the Serving GW and the PDN GW is a GTP protocol, the
message is a delete bearer request message, and when
the interface protocol between the Serving GW and the
PDN GW is a PMIP protocol, the message is a binding
revocation indication message. The PDN GW may in-
clude first indication information in the message, the first
indication information is configured to indicate that a com-
munication network of the UE changes from the 3GPP
communication network to the non-3GPP network, that
is, the delete bearer request message or the binding rev-
ocation indication message is caused by that the UE
changes from the 3GPP communication network to the
non-3GPP communication network. A particular manner
of processing the indication information is the same as
the description in Step S2 of the first embodiment, so it
is not described here.
[0074] In Step s3, after receiving the delete bearer re-
quest or the binding revocation indication message, the
Serving GW judges that the UE changes from the 3GPP
communication network to the non-3GPP communica-
tion network according to the first indication information
in the message (when the PDN GW does not include the
first indication information in the delete bearer request or
the binding revocation indication message, and after the
Serving GW finds that all bearers of the UE are requested
to be released by the PDN GW, the Serving GW consid-
ers that the bearer release is caused by that the UE
changes from the 3GPP communication network to the
non-3GPP communication network), the Serving GW
performs a session negotiation on the resource release
process with the 3GPP communication network, and re-
leases the resources of the UE in the 3GPP. The step
particularly includes the following steps.
[0075] In Step s301, the Serving GW sends the delete
bearer request message or the delete PDP context re-
quest message to the Old MME of the first 3GPP com-
munication network or the Old SGSN of the second 3GPP
communication network. The Serving GW may include
the first indication information or second indication infor-
mation in the delete bearer request message or the delete
PDP context request message. The particular manner of
processing the first indication information or the second
indication information is the same as the description in
Step S301 of the first embodiment, so it is not described
here.
[0076] It should be noted that in the embodiment of the
present invention, the process that the Serving GW
sends the delete bearer request message or the delete
PDP context request message to the Old SGSN of the
second 3GPP communication network is the same as
the process that the Serving GW sends the delete bearer
request message or the delete PDP context request mes-
sage to the Old MME of the first 3GPP communication
network. In this embodiment, only the process that the
Serving GW sends the delete bearer request message
to the Old MME of the first 3GPP communication network
is set as an example for description. The situation that
the Serving GW sends the delete bearer request mes-
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sage to the Old SGSN is not described here.
[0077] In Step s302, after receiving the delete bearer
request message sent from the Serving GW, according
to the first indication information or the second indication
information, the Old MME of the first 3GPP communica-
tion network finds that the bearer delete is caused by that
the UE changes from the 3GPP communication network
to the non-3GPP communication network or the ISR
mechanism of the UE is deactivated (when the Serving
GW does not include the first indication information or
the second indication information in the delete bearer
request, and after the Old MME of the first 3GPP com-
munication network finds that all bearers of the UE are
requested to be released by the Serving GW, the Old
MME of the first 3GPP communication network considers
that the bearer release is caused by that the UE changes
from the 3GPP communication network to the non-3GPP
communication network or the ISR mechanism of the UE
is deactivated), and the Old MME of the first 3GPP com-
munication network finds that the UE uses the ISR mech-
anism, the Old MME of the first 3GPP communication
network deactivates the ISR mechanism of the UE, and
notifies the Old SGSN of the second 3GPP communica-
tion network to detach the user and release the resourc-
es. The Old MME may send a detach request message
to the Old SGSN of the second 3GPP communication
network to notify the Old SGSN to detach the user and
release the resources. The Old MME may include the
first indication information or the second indication infor-
mation in the detach request message. A particular man-
ner of processing the first indication information is de-
scribed as follows.
[0078] A Cause IE is set to a specific cause value (for
example, Inter RAT Change from 3GPP to non-3GPP),
so as to indicate that the detach request message is
caused by that the UE changes from the 3GPP commu-
nication network to the non-3GPP communication net-
work.
[0079] Alternatively, a specific indication bit IE (for ex-
ample, Inter RAT Change from 3GPP to non-3GPP) is
set, so as to indicate that the detach request message
is caused by that the UE changes from the 3GPP com-
munication network to the non-3GPP communication
network.
[0080] Alternatively, a Delete Type IE is set to a specific
value (for example, 1), so as to identify that the detach
request message is caused by that the UE changes from
the 3GPP communication network to the non-3GPP com-
munication network.
[0081] The second indication information is configured
to indicate that the request message is caused by that
the ISR mechanism of the UE is deactivated. The partic-
ular process is described in detail as follows.
[0082] The Cause IE is set to a specific cause value
(for example, ISR Deactive), so as to indicate that the
detach request message is caused by that the ISR mech-
anism of the UE is deactivated.
[0083] Alternatively, a specific indication bit IE or an

identity IE (for example, ISR Deactive) is set, so as to
indicate that the detach request message is caused by
that the ISR mechanism of the UE is deactivated.
[0084] Alternatively, the Delete Type IE is set to a spe-
cific value (for example, 2), so as to identify that the de-
tach request message is caused by that the ISR mech-
anism of the UE is deactivated.
[0085] It should be noted that the Old MME may also
send other messages to notify the Old SGSN to detach
the user and release the resources, for example, the Old
MME sends a delete resource request or a detach indi-
cation message to the Old SGSN to notify the Old SGSN
to detach the user and release the resources.
[0086] In Step s303, after the Old SGSN of the second
3GPP communication network receives the detach re-
quest message, the following process is performed.
[0087] When the detach request message does not
include the indication information indicating that the de-
tach request is caused by that the UE changes from the
3GPP communication network to the non-3GPP commu-
nication network or the ISR is deactivated, the Old SGSN
sends the delete PDP context request (or the delete bear-
er request) message to the Serving GW, and after re-
ceiving a PDP context response (or a delete bearer re-
sponse) returned from the Serving GW, the Old SGSN
locally detaches the user and deletes the bearer context
resources, and sets a state of the UE to an "EMM-DE-
REGISTERED" state.
[0088] Alternatively, when the detach request mes-
sage includes the indication information indicating that
the detach request is caused by that the UE changes
from the 3GPP communication network to the non-3GPP
communication network or the ISR is deactivated, and
the Serving GW releases all the resources without being
notified by the Old SGSN of the resource release, the
Old SGSN does not send the delete PDP context request
(or the delete bearer request) message to the Serving
GW, but locally detaches the user and deletes the bearer
context resources, and sets the state of the UE to the
"EMM-DEREGISTERED" state.
[0089] Alternatively, when the detach request mes-
sage includes the indication information indicating that
the detach request is caused by that the UE changes
from the 3GPP communication network to the non-3GPP
communication network or the ISR is deactivated, and
the Serving GW releases all the resources after being
notified by the Old SGSN of the resource release, the
Old SGSN sends the delete PDP context request (or the
delete bearer request) message to the Serving GW, and
after receiving the PDP context response (or the delete
bearer response) returned from the Serving GW, the Old
SGSN locally detaches the user and deletes the bearer
context resources, and sets the state of the UE to the
"EMM-DEREGISTERED" state.
[0090] In Step s304, the Old SGSN sends a detach
response message to the Old MME.
[0091] In Step s305, after receiving the detach re-
sponse message, the Old SGSN locally detaches the
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user and deletes the bearer context resources (the Old
SGSN may also release the bearer context resources
after receiving the delete bearer request message sent
from the Serving GW), sets the state of the UE to the
"EMM-DEREGISTERED" state, and returns a delete
bearer response message to the Serving GW.
[0092] In step s4, after completing the session nego-
tiation with the 3GPP communication networks, the Serv-
ing GW releases the resources (including user plane re-
sources and control plane resources) of the UE in the
3GPP communication networks on the Serving GW, and
returns the delete bearer response message or a bind
revocation acknowledgement message to the PDN GW.
[0093] After receiving the delete bearer response mes-
sage or the bind revocation acknowledgement message,
the PDN GW releases the 3GPP network resources of
the UE on the PDN GW, reserves the resources in the
target non-3GPP communication network, and at the
same time reserves resources assigned by the PDN GW
for the UE, such as an IP address.
[0094] In this embodiment, when the Serving GW finds
that the bearer delete is caused by that the UE changes
from the 3GPP communication network to the non-3GPP
communication network, and the Serving GW finds that
the UE uses the ISR mechanism, the Serving GW has
the following process manners.
[0095] After receiving the delete bearer response mes-
sage sent from the Old MME, the Serving GW releases
all the resources of the UE in the Serving GW, in which
the resources include the user plane resources and the
control plane resources(for example, the bearer context,
and the control plane resources of the Serving GW to-
wards the Old MME and the Old SGSN), and the Old
SGSN needs not to notify the bearer resource release.
[0096] Alternatively, the Serving GW deactivates the
ISR mechanism of the UE, deletes the resources (for
example, the control plane resource of the Serving GW
towards the Old MME) in the Serving GW relevant to the
Old MME, but the Serving GW does not delete the bearer
context used by the UE, and does not delete the control
plane resource of the Serving GW towards the Old SG-
SN. The Serving GW releases all the resources (for ex-
ample, the bearer context and the control plane resource
of the Serving GW towards the Old SGSN) of the UE in
the Serving GW after receiving the delete bearer request
message sent from the Old SGSN.
[0097] In the steps, if the Old SGSN or the Old MME
finds that the UE registers to an MSC, when the MME or
the SGSN detaches the UE, and the detaching of the UE
is caused by that the UE changes from the 3GPP com-
munication network to the non-3GPP communication
network, the Old SGSN or the Old MME sends an IMSI
detach indication message to the MSC, so as to indicate
the MSC to detach the UE.
[0098] In the manner 2.1, the HSS triggers the mobility
management NE of the 3GPP communication network
to send the delete bearer request message or the delete
PDP context request message to the Serving GW.

[0099] FIG. 4 is a flow chart of a third embodiment of
the method of network resource release processing ac-
cording to the present invention. Referring to FIG. 4, in
this embodiment, a mobility management NE of a first
3GPP communication network is an Old SGSN, and a
mobility management NE of a second 3GPP communi-
cation network is an Old MME. The method includes the
following steps.
[0100] In Step F1, a UE performs a service process in
the 3GPP communication network, and initiates an attach
session negotiation procedure when moving from the
3GPP communication network to the non-3GPP commu-
nication network. The Step F1 includes the following
steps.
[0101] In Step F101, the UE registers to the Old SGSN
of the first 3GPP communication network and the Old
MME of the second 3GPP communication network, uses
the ISR mechanism between the Old SGSN and the Old
MME, and performs the service process through a Serv-
ing GW and a PDN GW.
[0102] In Step F102, the UE moves to the non-3GPP
communication network, and executes a specific attach-
ment procedure, and authorization and authentication
programs of the non-3GPP communication network. The
subsequent process is the same as Steps S103-108 of
the first embodiment, so it is not described here.
[0103] In Step F103, the PDN GW or a non-3GPP GW
registers a radio access network type (RAT type) of the
non-3GPP communication network used by the UE to an
HSS through an AAA server.
[0104] In Step F2, the HSS finds that the RAT Type of
the UE changes to the RAT type of the non-3GPP com-
munication network, and the HSS finds that the UE uses
the ISR mechanism, or the HSS finds that the Old SGSN
of the first 3GPP communication network and the Old
MME of the second 3GPP communication network reg-
ister to the HSS, the HSS decides to detach the UE from
the Old MME and the Old SGSN (that is, the HSS decides
that the UE does not use the ISR mechanism in the 3GPP
communication network and the non-3GPP communica-
tion network), and sends a cancel location message to
the Old MME of the second 3GPP communication net-
work and the Old SGSN of the first 3GPP communication
network of the 3GPP communication networks. The HSS
may include first indication information in the cancel lo-
cation message, in which the first indication information
is configured to indicate that a communication network
of the UE changes from the 3GPP communication net-
work to the non-3GPP communication network, that is,
the cancel location message is caused by that the UE
changes from the 3GPP communication network to the
non-3GPP communication network. A particular manner
of processing the first indication information is described
as follows.
[0105] A Cause IE is set to a specific cause value (for
example, Inter RAT Change from 3GPP to non-3GPP),
so as to indicate that the Cancel Location is caused by
that the UE changes from the 3GPP communication net-
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work to the non-3GPP communication network.
[0106] Alternatively, a specific indication bit IE (for ex-
ample, Inter RAT Change from 3GPP to non-3GPP) is
set, so as to indicate that the Cancel Location is caused
by that the UE changes from the 3GPP communication
network to the non-3GPP communication network.
[0107] Alternatively, a Cancellation Type IE is set to a
specific value (for example, 1), so as to identify that the
Cancel Location is caused by that the UE changes from
the 3GPP communication network to the non-3GPP com-
munication network.
[0108] In Step F3, after receiving the cancel location
message, the 3GPP communication network judges that
the UE changes from the 3GPP communication network
to the non-3GPP communication network according to
the first indication information in the message, performs
a session negotiation on the resource release process
with the Serving GW, and releases the resources of the
UE in the 3GPP.
[0109] In Step F4, after the Serving GW completes the
session negotiation on the resource release process, if
the releasing of the resources of the 3GPP communica-
tion network side in the PDN GW need to be notified by
the Serving GW, the Serving GW performs the session
negotiation with the PDN GW, so as to indicate the PDN
GW to release the resources.
[0110] In Step F3, the process that the 3GPP commu-
nication network performs the session negotiation on the
resource release process with the Serving GW and re-
leases the resources of the UE in the 3GPP particularly
includes the following steps.
[0111] In Step F301, after receiving the cancel location
message, the Old SGSN of the first 3GPP communica-
tion network and the Old MME of the second 3GPP com-
munication network detach the UE, and send a delete
bearer request message or a delete PDP context request
message to the Serving GW. The Old SGSN and the Old
MME include the first indication information in the delete
bearer request message or the delete PDP context re-
quest message, so as to indicate that the delete bearer
request message or the delete PDP context request mes-
sage is caused by that the UE changes from the 3GPP
communication network to the non-3GPP communica-
tion network. A particular processing manner is described
as follows.
[0112] The Cause IE is set to a specific cause value
(for example, Inter RAT Change from 3GPP to non-
3GPP), so as to indicate that the delete bearer request
message or the delete PDP context request message is
caused by that the UE changes from the 3GPP commu-
nication network to the non-3GPP communication net-
work.
[0113] Alternatively, a specific indication bit IE (for ex-
ample, Inter RAT Change from 3GPP to non-3GPP) is
set, so as to indicate that the delete bearer request mes-
sage or the delete PDP context request message is
caused by that the UE changes from the 3GPP commu-
nication network to the non-3GPP communication net-

work.
[0114] Alternatively, the Delete Type IE is set to a spe-
cific value (for example, 1), so as to indicate that the
delete bearer request message or the delete PDP context
request message is caused by that the UE changes from
the 3GPP communication network to the non-3GPP com-
munication network.
[0115] In Step F302, the Serving GW returns a delete
bearer response or a delete PDP context response mes-
sage to the Old MME and the Old SGSN.
[0116] After receiving the delete bearer request mes-
sage or the delete PDP context request message sent
from the Old SGSN and the Old MME, the Serving GW
finds that the communication network of the UE changes
from the 3GPP communication network to the non-3GPP
communication network according to the first indication
information, so as to release all the resources including
user plane resources and control plane resources (in-
cluding the control plane resources of the Serving GW
towards the Old SGSN and the Old MME) of the UE.
[0117] In Step F4, the process that the Serving GW
performs the session negotiation with the PDN GW, and
indicates the PDN GW to release the resources particu-
larly includes the following steps.
[0118] In Step F401, the Serving GW sends a message
including the first indication information to the PDN GW,
in which when interface protocol between the Serving
GW and the PDN GW uses GTP protocol, the message
is the delete bearer request, when the interface protocol
between the Serving GW and the PDN GW uses PMIP
protocol, the message is a proxy BU, and the Serving
GW sets a Lifetime in the proxy BU message to 0. The
first indication information indicates that the delete bearer
request or the proxy BU message is caused by that the
UE changes from the 3GPP communication network to
the non-3GPP communication network. A particular
processing manner for the first indication information is
described as follows.
[0119] The Cause IE is set to a specific cause value
(for example, Inter RAT Change from 3GPP to non-
3GPP), so as to indicate that the process is caused by
that the UE changes from the 3GPP communication net-
work to the non-3GPP communication network.
[0120] Alternatively, a specific indication bit IE (for ex-
ample, Inter RAT Change from 3GPP to non-3GPP) is
set, so as to indicate that the process is caused by that
the UE changes from the 3GPP communication network
to the non-3GPP communication network.
[0121] Alternatively, the Delete Type or the Revocation
Type IE is set to a specific value (for example, 1), so as
to identify that the process is caused by that the UE
changes from the 3GPP communication network to the
non-3GPP communication network.
[0122] In Step F402, after receiving the message, the
PDN GW deletes the resources of the UE in the old 3GPP
communication networks (for example, a binding cache
entry resource or a bearer context of the old 3GPP com-
munication network), reserves the resources in the target
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non-3GPP communication network, and at the same time
reserves resources assigned by the PDN GW for the UE,
such as an IP address. The PDN GW returns a response
message (for example, a delete bearer response or a
proxy BA message) to the Serving GW.
[0123] In the steps, if the Old SGSN or the Old MME
finds that the UE registers to an MSC, when the MME or
the SGSN detaches the UE, and the detaching of the UE
is caused by that the UE changes from the 3GPP com-
munication network to the non-3GPP communication
network, the Old SGSN or the Old MME sends an IMSI
detach indication message to the MSC, so as to indicate
the MSC to detach the UE.
[0124] FIG. 5 is a flow chart of a fourth embodiment of
the method of network resource release processing ac-
cording to the present invention. Referring to FIG. 5, in
this embodiment, a mobility management NE of a first
3GPP communication network is an Old SGSN, and a
mobility management NE of a second 3GPP communi-
cation network is an Old MME. The method includes the
following steps.
[0125] In Step f1, a UE performs a service process in
the 3GPP communication network, and initiates an attach
session negotiation procedure when moving from the
3GPP communication network to the non-3GPP commu-
nication network. The particular process is the same as
the third embodiment as shown in FIG. 4, so it is not
described here.
[0126] In Step f2, the HSS finds that an RAT Type of
the UE changes to the RAT type of the non-3GPP com-
munication network, the HSS decides to detach the UE
from the Old MME of the second 3GPP communication
network or the Old SGSN of the first 3GPP communica-
tion network, and sends a cancel location message to
the Old MME of the second 3GPP communication net-
work or the Old SGSN of the first 3GPP communication
network. The HSS may include first indication information
in the cancel location message. A particular manner of
processing the first indication information is consistent
with the description in Step F2 of the third embodiment,
so it is not described here.
[0127] It should be noted that the processing process
of sending the cancel location message including the first
indication information to the Old MME of the second
3GPP communication network is the same as the proc-
ess of sending the cancel location message including the
first indication information to the Old SGSN of the first
3GPP communication network. In this embodiment, the
process of sending the cancel location message includ-
ing the first indication information to the Old SGSN of the
first 3GPP communication network is set as an example
for description.
[0128] In Step f3, after receiving the cancel location
message, the Old SGSN of the first 3GPP communica-
tion network judges that the UE changes from the 3GPP
communication network to the non-3GPP communica-
tion network according to the first indication information
in the message, performs a session negotiation on the

resource release process with the Serving GW, and re-
leases the resources of the UE in the 3GPP. The Step
f3 particularly includes the following steps.
[0129] In Step f301, the Old SGSN of the first 3GPP
communication network sends a delete bearer request
or a delete PDP context request message to the Serving
GW, and includes the first indication information in the
message to indicate that the delete bearer request or the
delete PDP context request message is caused by that
the UE changes from the 3GPP communication network
to the non-3GPP communication network. The process-
ing manner is the same as that in the third embodiment.
[0130] After receiving the delete bearer request or the
delete PDP context request message, according to the
first indication information, the Serving GW finds that the
bearer delete is caused by that the UE changes from the
3GPP communication network to the non-3GPP commu-
nication network, and the Serving GW finds that the UE
uses the ISR mechanism, the Serving GW then sends a
delete bearer response or a delete PDP context response
message to the Old SGSN, and performs the following
processes.
[0131] The Serving GW releases all the resources in-
cluding user plane resources and control plane resources
(for example, the bearer context, the control plane re-
sources of the Serving GW towards the Old MME of the
second 3GPP communication network and towards the
Old SGSN of the first 3GPP communication network) of
the UE in the Serving GW, and the Old MME of the second
3GPP communication network needs not to notify the
bearer resource release.
[0132] Alternatively, the Serving GW deactivates the
ISR mechanism of the UE, and deletes the resources
(for example, the control plane resource of the Serving
GW towards the Old SGSN) relevant to the Old SGSN
of the first 3GPP communication network in the Serving
GW, but the Serving GW does not delete the bearer con-
text used by the UE, and does not delete the control plane
resource of the Serving GW towards the Old MME of the
second 3GPP communication network, and the Serving
GW releases all the resources (for example, the bearer
context, the control plane resource of the Serving GW
towards the Old MME) of the UE in the Serving GW after
receiving the delete bearer request message sent from
the Old MME of the second 3GPP communication net-
work.
[0133] In Step f302, after receiving the Cancel Location
message sent from the HSS in Step f2, if the Old SGSN
of the first 3GPP communication network finds that the
UE uses the ISR mechanism, the Old SGSN of the first
3GPP communication network decides to deactivate the
ISR mechanism of the UE, and notifies the Old MME of
the second 3GPP communication network to detach the
user, and the Old SGSN sends a detach request mes-
sage to the Old MME of the second 3GPP communication
network. The Old SGSN may include the first indication
information or second indication information in the detach
request message. The particular manner of processing
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the first indication information is the same as the descrip-
tion in Step s302 of the second embodiment, so it is not
described here.
[0134] The second indication information indicates
that the detach request is caused by that the ISR mech-
anism of the UE is deactivated. The particular processing
manner is the same as the description in Step s302 of
the second embodiment, so it is not described here.
[0135] It should be noted that the Old SGSN may also
send other messages to notify the Old MME to detach
the user or release the resources, for example, the Old
SGSN sends a delete resource request or a detach in-
dication message to the Old MME to notify the Old MME
to detach the user and release the resources.
[0136] In Step f303, after receiving the message, the
Old MME of the second 3GPP communication network
locally detaches the user and deletes the bearer context
resource, and sets a state of the UE to an "EMM-DE-
REGISTERED" state. If the Old MME finds that the UE
uses the ISR mechanism, the Old MME performs the
following processes.
[0137] When the detach request message does not
include the first indication information or the second in-
dication information indicating that the detach request is
caused by that the UE changes from the 3GPP commu-
nication network to the non-3GPP communication net-
work or the ISR is deactivated, the Old MME sends the
delete PDP context request (or the delete bearer request)
message to the Serving GW.
[0138] Alternatively, when the detach request mes-
sage includes the first indication information indicating
that the detach request is caused by that the UE changes
from the 3GPP communication network to the non-3GPP
communication network or the ISR is deactivated, and
the Serving GW releases all the resources without being
notified by the Old MME of the resource release, the Old
MME does not send the delete PDP context request (or
the delete bearer request) message to the Serving GW.
[0139] Alternatively, when the detach request mes-
sage includes the indication information indicating that
the detach request is caused by that the UE changes
from the 3GPP communication network to the non-3GPP
communication network or the ISR is deactivated, and
the Serving GW releases all the resources after being
notified by the Old SGSN of the resource release, the
Old MME sends the delete PDP context request (or the
delete bearer request) message to the Serving GW.
[0140] In Step f304, the Old MME of the second 3GPP
communication network returns a detach response mes-
sage to the Old SGSN of the first 3GPP communication
network.
[0141] In Step f4, after the Serving GW completes the
session negotiation on the resource release process, if
the releasing of the resources of the 3GPP communica-
tion network side in the PDN GW need to be notified by
the Serving GW, the Serving GW performs the session
negotiation with the PDN GW, and indicates the PDN
GW to release the resources. The Step f4 particularly

includes the following steps.
[0142] Steps f401-f402 are the same as Steps F401-
F402 of the third embodiment, so they are not described
here.
[0143] In the steps, if the Old SGSN or the Old MME
finds that the UE registers to an MSC, when the MME or
the SGSN detaches the UE, and the detaching of the UE
is caused by that the UE changes from the 3GPP com-
munication network to the non-3GPP communication
network, the Old SGSN or the Old MME sends an IMSI
detach indication message to the MSC, so as to indicate
the MSC to detach the UE.
[0144] FIG. 6 is a flow chart of a fifth embodiment of
the method of network resource release processing ac-
cording to the present invention. Referring to FIG. 6, in
this embodiment, a mobility management NE of a second
3GPP communication network is an Old SGSN, and a
mobility management NE of a first 3GPP communication
network is an Old MME. The method includes the follow-
ing steps.
[0145] In Step g1, a UE performs a service process in
the 3GPP network, and initiates an attach session nego-
tiation procedure when moving from the 3GPP commu-
nication network to the non-3GPP communication net-
work. The particular process is the same as the third em-
bodiment as shown in FIG. 4, so it is not described here.
[0146] In Step g2, an HSS finds that an RAT Type of
the UE changes to the RAT type of the non-3GPP com-
munication network, the HSS decides to detach the UE
from the Old MME or the Old SGSN, and sends a cancel
location message to the Old MME of the first 3GPP com-
munication network or the Old SGSN of the second 3GPP
communication network in the 3GPP communication net-
works. The HSS may include first indication information
in the cancel location message. A manner of processing
the first indication information is consistent with the de-
scription in Step F2 of the third embodiment, so it is not
described here.
[0147] It should be noted that the processing process
of sending the cancel location message including the first
indication information to the Old MME of the first 3GPP
communication network is the same as the process of
sending the cancel location message including the first
indication information to the Old SGSN of the second
3GPP communication network. In this embodiment, the
process of sending the cancel location message includ-
ing the first indication information to the Old MME of the
first 3GPP communication network is set as an example
for description.
[0148] In Step g3, after receiving the cancel location
message, the Old MME of the first 3GPP communication
network judges that the UE changes from the 3GPP com-
munication network to the non-3GPP communication
network according to the first indication information in the
message, performs a session negotiation on the re-
source release process with the Serving GW, and releas-
es the resources of the UE in the 3GPP. The Step g3
particularly includes the following steps.
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[0149] In Step g301, after receiving the cancel location
message, the Old MME of the first 3GPP communication
network sends a delete bearer PDP context request mes-
sage or a delete PDP context request message to the
Serving GW, and includes the first indication information
in the message to indicate that the delete bearer request
message or the delete PDP context request message is
caused by that the UE changes from the 3GPP commu-
nication network to the non-3GPP communication net-
work. The processing manner is the same as the descrip-
tion in Step F301 of the third embodiment, so it is not
described here.
[0150] In Step g302, after receiving the delete bearer
request message or the delete PDP context request mes-
sage, according to the first indication information, the
Serving GW finds that the bearer delete is caused by that
the UE changes from the 3GPP communication network
to the non-3GPP communication network, and the Serv-
ing GW finds that the UE uses the ISR mechanism, the
Serving GW deactivates the ISR mechanism, and notifies
the Old SGSN of the second 3GPP communication net-
work to delete the bearer and detach the user. Particu-
larly, the Serving GW sends the delete PDP context re-
quest message or the delete bearer request message to
the Old SGSN of the second 3GPP communication net-
work, the Serving GW may include the first indication
information or second indication information in the mes-
sage to indicate that the delete PDP context request mes-
sage or the delete bearer request message is caused by
that the UE changes from the 3GPP communication net-
work to the non-3GPP communication network or the ISR
mechanism of the UE is deactivated. The particular proc-
ess is the same as the description in Step S301 of the
first embodiment, and it is not described here.
[0151] After receiving the delete bearer request or the
delete PDP context request message sent from the Serv-
ing GW, the Old SGSN of the second 3GPP communi-
cation network finds that the bearer delete is caused by
that the UE changes from the 3GPP communication net-
work to the non-3GPP communication network or the ISR
mechanism of the UE is deactivated according to the first
indication information or the second indication informa-
tion, the Old SGSN may perform the following processes.
[0152] The UE is detached, and a state of the UE is
set to an "EMM-DEREGISTERED" state.
[0153] If the state of the UE is an activated state or a
connected state in the Old SGSN, the Old SGSN notifies
the NE of the access network to release the resources
(including a connection resource and a bearer resource),
and returns a delete PDP context response message or
a delete bearer response message to the Serving GW.
[0154] Alternatively, if the state of the UE is an idle
state in the Old SGSN, the Old SGSN does not triggers
a paging process, but directly locally deletes the resourc-
es, and returns the delete PDP context response mes-
sage or the delete bearer response message to the Serv-
ing GW.
[0155] It should be noted that when the Serving GW

does not include the first indication information or the
second indication information in the delete bearer re-
quest message or the delete PDP context request mes-
sage, and after the Old SGSN finds that all the bearers
of the UE are requested to be released by the Serving
GW, the Old SGSN considers that the bearer release is
caused by that the UE changes from the 3GPP commu-
nication network to the non-3GPP network.
[0156] In Step g303, the Serving GW releases all the
resources including user plane resources and control
plane resources (including the control plane resources
of the Serving GW towards the Old SGSN of the second
3GPP communication network and towards the Old MME
of the first 3GPP communication network) of the UE, and
returns the delete bearer response message or the delete
PDP context response message to the Old MME.
[0157] In Step g4, after the Serving GW completes the
session negotiation on the resource release process, if
the releasing of the resources of the 3GPP communica-
tion network side in the PDN GW need to be notified by
the Serving GW, the Serving GW performs the session
negotiation with the PDN GW, and indicates the PDN
GW to release the resources. Step g4 particularly in-
cludes the steps.
[0158] Steps g401-g402 are the same as Steps F401-
F402 of the third embodiment, so they are not described
here.
[0159] In the steps, if the Old SGSN or the Old MME
finds that the UE registers to an MSC, when the MME or
the SGSN detaches the UE, and the detaching of the UE
is caused by that the UE changes from the 3GPP com-
munication network to the non-3GPP communication
network, the Old SGSN or the Old MME sends an IMSI
detach indication message to the MSC, so as to indicate
the MSC to detach the UE.
[0160] In the manner 2.2, the non-3GPP communica-
tion network triggers the mobility management NE of the
3GPP communication network to send the delete bearer
request message or the delete PDP context request mes-
sage to the Serving GW.
[0161] FIG. 7 is a flow chart of a sixth embodiment of
the method of network resource release processing ac-
cording to the present invention. Referring to FIG. 7, in
this embodiment, a mobility management NE of a first
3GPP communication network is an Old MME, and a
mobility management NE of a second 3GPP communi-
cation network is an Old SGSN. After a UE using an ISR
mechanism changes from the 3GPP network mobile to
a non-3GPP network, the US initiates an attachment pro-
cedure through the 3GPP network. Then, a resource re-
lease process is performed. The method includes the
following steps.
[0162] In Step H1, the UE performs a service process
in the 3GPP communication network, and initiates an at-
tach session negotiation procedure.
[0163] In Step H2, after the attach negotiate is com-
pleted, a non-3GPP GW or a non-3GPP access NE of
the non-3GPP communication network sends a hando-
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ver complete message to the Old MME of the first 3GPP
communication network or the Old SGSN of the second
3GPP communication network of the 3GPP communica-
tion networks. The process that the non-3GPP GW or
the non-3GPP access NE sends the handover complete
message to the Old MME of the first 3GPP communica-
tion network is the same as the process that the non-
3GPP GW or the non-3GPP access NE sends the hando-
ver complete message to the Old SGSN of the second
3GPP communication network. In this embodiment, the
process that the non-3GPP GW non-3GPP access NE
sends the handover complete message to the Old MME
of the first 3GPP communication network is set as an
example for description.
[0164] In Step H3, after receiving the handover com-
plete message, the 3GPP communication network per-
forms a session negotiation on the resource release proc-
ess with a Serving GW by sending a delete bearer re-
quest message or a delete PDP context request mes-
sage including first indication information or third indica-
tion information, so as to release the resources. The first
indication information is configured to indicate that a com-
munication network of the UE changes from the 3GPP
communication network to the non-3GPP communica-
tion network, and the third indication information indi-
cates that the resource release process is caused by an
optimized handover.
[0165] In Step H4, after the Serving GW completes the
session negotiation on the resource release process, if
the releasing of the resources of the 3GPP communica-
tion network side in a PDN GW need to be notified by
the Serving GW, the Serving GW performs the session
negotiation with the PDN GW, and indicates the PDN
GW to release the resources.
[0166] Step H1 particularly includes the following
steps.
[0167] In Step H101, the UE registers to the Old SGSN
of the first 3GPP communication network and the Old
MME of the first 3GPP communication network, uses the
ISR mechanism between the Old SGSN and the Old
MME, and performs the service process through the
Serving GW and the PDN GW.
[0168] In Step H102, the UE performs a specific at-
tachment procedure, and authorization and authentica-
tion programs of the non-3GPP communication network
through the 3GPP communication network. If necessary,
the UE executes an IP Security Protocol (IPSec) tunnel
establishing procedure.
[0169] In Step H103, the non-3GPP GW sends a Gate-
way control and QoS policy rules request message to a
PCRF to acquire a PCC rule used by the UE in the non-
3GPP communication network.
[0170] The PCRF returns a Gateway control and QoS
policy rules response message to the non-3GPP GW, in
which the message includes the PCC rule used by the
UE in the non-3GPP communication network.
[0171] In the step, for a WLAN system, the non-3GPP
GW is an EPDG, for a WiMAX system, the non-3GPP

GW is an ASN GW, for a CDMA system, the non-3GPP
GW is an AGW, and for an HRPD network, the non-3GPP
GW is a PDSN.
[0172] In Step H104, the UE triggers a Layer 3 attach-
ment procedure through the 3GPP communication net-
work.
[0173] In Step H105, the non-3GPP communication
network completes the process of the Layer 3 attachment
process, and returns a Layer 3 attach complete message
to the UE through the 3GPP communication network.
[0174] In Step H106, the UE moves to the non-3GPP
communication network, and sends an access message
relevant to the non-3GPP communication network to the
non-3GPP GW through the access NE in the non-3GPP
communication network.
[0175] The process of Steps H107-H109 is the same
as Steps S105-S107 in the first embodiment, so it is not
described here.
[0176] Step H3 particularly includes the following
steps.
[0177] In Step H301, after receiving the handover com-
plete message sent from the non-3GPP network, the Old
MME of the first 3GPP communication network sends
the delete bearer request message or the delete PDP
context request message including the first indication in-
formation to the Serving GW. The first indication infor-
mation indicates that the delete bearer request message
or the delete PDP context request message is caused
by that the UE changes from the 3GPP communication
network to the non-3GPP communication network. The
particular process is the same as the description in Step
F301 of the third embodiment, so it is not described here.
[0178] It should be noted that the Old MME of the first
3GPP communication network may include the third in-
dication information in the delete bearer request mes-
sage or the delete PDP context request message, so as
to indicate that the delete bearer request message or the
delete PDP context request message is caused by the
optimized handover. The particular processing manner
is described as follows.
[0179] A Cause IE is set to a specific cause value (for
example, "Optimized Handover"), so as to indicate that
the delete bearer request message or the delete PDP
context request message is caused by the optimized
handover.
[0180] Alternatively, a specific indication bit IE or an
identity bit IE (for example, "Optimized Handover") is set,
so as to indicate that the delete bearer request message
or the delete PDP context request message is caused
by the optimized handover.
[0181] Alternatively, a Delete Type IE is set to a specific
value (for example, 3), so as to indicate that the delete
bearer request message or the delete PDP context re-
quest message is caused by that the ISR mechanism of
the UE is deactivated.
[0182] In Step H302, after receiving the delete bearer
request message or the delete PDP context request mes-
sage, according to the first indication information or the
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third indication information, the Serving GW finds that
the bearer delete is caused by that the UE changes from
the 3GPP communication network to the non-3GPP com-
munication network or the optimized handover, and the
Serving GW finds that the UE uses the ISR mechanism,
the Serving GW deactivates the ISR mechanism, and
notifies the Old SGSN of the second 3GPP communica-
tion network to delete the bearer and detach the user.
The Serving GW sends the delete PDP context request
message or the delete bearer request message including
the first indication information to the Old SGSN of the
second 3GPP communication network. For the particular
manner of processing the first indication information,
please refer to the description in Step S301 of the first
embodiment. If the Serving GW does not include the in-
dication information in the delete bearer request mes-
sage or the delete PDP context request message, and
after the Old SGSN finds that all bearers of the UE are
requested to be released by the Serving GW, the Old
SGSN considers that the bearer release is caused by
that the UE changes from the 3GPP communication net-
work to the non-3GPP communication network.
[0183] It should be noted that the Serving GW may
include second indication information in the message, so
as to indicate that the delete PDP context request mes-
sage or the delete bearer request message is caused by
that the ISR mechanism of the UE is deactivated. For the
particular processing manner, please refer to the descrip-
tion in Step g302 of the fifth embodiment.
[0184] Alternatively, the Serving GW may also include
the third indication information in the message, so as to
indicate that the delete bearer request message or the
delete PDP context request message is caused by the
optimized handover. The particularly manner is de-
scribed as follows.
[0185] The Cause IE is set to a specific cause value
(for example, "Optimized Handover"), so as to indicate
that the process is caused by the optimized handover.
[0186] Alternatively, a specific indication bit IE or an
identity bit IE (for example, "Optimized Handover" or
" Optimized Handover Flag") is set, so as to indicate that
the delete bearer request message or the delete PDP
context request message is caused by the optimized
handover.
[0187] Alternatively, the Delete Type IE is set to a spe-
cific value (for example, 3), so as to indicate that the
delete bearer request message or the delete PDP context
request message is caused by that the optimized hando-
ver.
[0188] In Step H303, after receiving the delete bearer
request or the delete PDP context request message sent
from the Serving GW, according to the first indication
information, the second indication information, or the
third indication information, the Old SGSN of the second
3GPP communication network finds that the bearer de-
lete is caused by that the UE changes from the 3GPP
communication network to the non-3GPP communica-
tion network, or is caused by the optimized handover, or

is caused by that the ISR mechanism of the UE is deac-
tivated. The process of the Old SGSN is the same as the
process of the Old SGSN in Step g302 of the fifth em-
bodiment, so it is not described here.
[0189] It should be noted that when the Serving GW
does not include the first indication information, the sec-
ond indication information, or the third indication infor-
mation in the delete bearer request message or the delete
PDP context request message, and after the Old SGSN
finds that all the bearers of the UE are requested to be
released by the Serving GW, the Old SGSN considers
that the bearer release is caused by that the UE changes
from the 3GPP communication network to the non-3GPP
network.
[0190] In Step H304, the Serving GW releases all the
resources including user plane resources and control
plane resources (including the control plane resources
of the Serving GW towards the Old SGSN and the Old
MME) of the UE, and returns a delete bearer response
message or a delete PDP context response message to
the Old MME.
[0191] In Step H4, the process that the Serving GW
notifies the PDN GW to release the resources particularly
includes the following steps.
[0192] In Step H401, the Serving GW sends a mes-
sage including the first indication information or the third
indication information to the PDN GW, in which when
interface protocol between the Serving GW and the PDN
GW uses GTP protocol, the message is the delete bearer
request, when the interface protocol between the Serving
GW and the PDN GW uses PMIP protocol, the message
is a proxy BU, and the Serving GW sets a Lifetime in the
proxy BU message to 0. The first indication information
indicates that the delete bearer request or the proxy BU
is caused by that the UE changes from the 3GPP com-
munication network to the non-3GPP communication
network. A particular process of the indication bit is the
same as the process in Step F4 of the third embodiment,
Step f4 of the fourth embodiment, and Step g4 of the fifth
embodiment, so it is not described here.
[0193] The Serving GW may also include the third in-
dication information in the message, so as to indicate
that the delete bearer request message or the proxy BU
message is caused by the optimized handover. The par-
ticular processing manner is described as follows.
[0194] The Cause IE is set to a specific cause value
(for example, "Optimized Handover"), so as to indicate
that the process is caused by that the optimized hando-
ver.
[0195] Alternatively, the specific indication bit or the
identity bit IE (for example, "Optimized Handover" or "Op-
timized Handover Flag") is set, so as to indicate that the
delete bearer request message or the proxy BU message
is caused by the optimized handover.
[0196] Alternatively, the Delete Type or the an Update
Type IE is set to a specific value (for example, 3), so as
to represent that the delete bearer request message or
the proxy BU message is caused by the optimized hando-
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ver.
[0197] In Step H402, after receiving the message, the
PDN GW deletes the resources of the UE in the old 3GPP
communication network (for example, a binding cache
entry resource or a bearer context of the old 3GPP com-
munication network), reserves the resources in the target
non-3GPP communication network, and at the same time
reserves resources assigned by the PDN GW for the UE,
such as an IP address. The PDN GW returns a response
message (for example, a delete bearer response or a
proxy BA message) to the Serving GW.
[0198] In the steps, if the Old SGSN or the Old MME
finds that the UE registers to an MSC, when the MME or
the SGSN detaches the UE, and the detaching of the UE
is caused by that the UE changes from the 3GPP com-
munication network to the non-3GPP communication
network, the Old SGSN or the Old MME sends an IMSI
detach indication message to the MSC, so as to indicate
the MSC to detach the UE.
[0199] FIG. 8 is a flow chart of a seventh embodiment
of the method of network resource release processing
according to the present invention. Referring to FIG. 8,
in this embodiment, a mobility management NE of a first
3GPP communication network is an Old MME, and a
mobility management NE of a second 3GPP communi-
cation network is an Old SGSN. After a UE using an ISR
mechanism changes from the 3GPP network mobile to
a non-3GPP network, the US initiates an attachment pro-
cedure through the 3GPP network. Then, a resource re-
lease process is performed. The method includes the
following steps.
[0200] In Step h1, the UE performs a service process
in the 3GPP communication network, and initiates an at-
tach session negotiation procedure through the 3GPP
communication network. The particular processing pro-
cedure is the same as Step H1 in the sixth embodiment,
so it is not described here.
[0201] In Step h2, after the attach negotiate is com-
pleted, a non-3GPP GW or a non-3GPP access NE of
the non-3GPP communication network sends a hando-
ver complete message to the Old MME of the first 3GPP
communication network or the Old SGSN of the second
3GPP communication network of the 3GPP communica-
tion networks. The process that the non-3GPP GW or
the non-3GPP access NE sends the handover complete
message to the Old MME of the first 3GPP communica-
tion network is the same as the process that the non-
3GPP GW or the non-3GPP access NE sends the hando-
ver complete message to the Old SGSN of the second
3GPP communication network. In this embodiment, the
process that the non-3GPP GW non-3GPP access NE
sends the handover complete message to the Old MME
of the first 3GPP communication network is set as an
example for description.
[0202] In Step h3, after receiving the handover com-
plete message, the Old MME of the first 3GPP commu-
nication network performs a session negotiation on the
resource release process with a Serving GW by sending

a delete bearer request message or a delete PDP context
request message including first indication information or
third indication information, so as to release the resourc-
es. The first indication information is configured to indi-
cate that a communication network of the UE changes
from the 3GPP communication network to the non-3GPP
communication network, and the third indication informa-
tion indicates that the resource release process is caused
by an optimized handover.
[0203] In Step h4, after the Serving GW completes the
session negotiation on the resource release process, if
the releasing of the resources of the 3GPP communica-
tion network side in a PDN GW need to be notified by
the Serving GW, the Serving GW performs the session
negotiation with the PDN GW, so as to indicate the PDN
GW to release the resources. The process is the same
as the process in Step H4 of the sixth embodiment, so it
is not described here.
[0204] Step h3 particularly includes the following
steps.
[0205] In Step h301, after receiving the handover com-
plete message, the Old MME of the first 3GPP commu-
nication network sends the delete bearer request mes-
sage or the delete PDP context request message to the
Serving GW.
[0206] The Old MME includes the first indication infor-
mation in the message, so as to indicate that the delete
bearer request message or the delete PDP context re-
quest message is caused by that the UE changes from
the 3GPP communication network to the non-3GPP com-
munication network. The particular process is the same
as the description in Step F301 of the third embodiment,
so it is not described here.
[0207] It should be noted that the Old MME may include
the third indication information in the message, so as to
indicate that the delete bearer request message or the
delete PDP context request message is caused by the
optimized handover. For the particular process, please
refer to the description in Step H301 of the sixth embod-
iment, so it is not described here.
[0208] After receiving the delete bearer request mes-
sage or the delete PDP context request message, ac-
cording to the first indication information or the third in-
dication information, the Serving GW finds that the bearer
delete is caused by that the UE changes from the 3GPP
communication network to the non-3GPP communica-
tion network or the optimized handover, and the Serving
GW finds that the UE uses the ISR mechanism, the Serv-
ing GW then processes in the following manners.
[0209] The Serving GW releases all the resources in-
cluding user plane resources and control plane resources
(including the bearer context, and the control plane re-
sources of the Serving GW towards the Old MME of the
first 3GPP communication network and the Old SGSN
of the second 3GPP communication network) of the UE
in the Serving GW, and the Old SGSN needs not to notify
the bearer resource release.
[0210] Alternatively, the Serving GW deactivates the

27 28 



EP 2 211 511 A1

16

5

10

15

20

25

30

35

40

45

50

55

ISR mechanism of the UE, and deletes the resources
(for example, the control plane resource of the Serving
GW towards the Old MME) in the Serving GW relevant
to the Old MME, but the Serving GW does not delete the
bearer context used by the UE, and does not delete the
control plane resource of the Serving GW towards the
Old SGSN. The Serving GW releases all the resources
(for example, the bearer context and the control plane
resource of the Serving GW towards the Old SGSN) of
the UE in the Serving GW after receiving the delete bear-
er request message or the delete PDP context request
message sent from the Old SGSN.
[0211] Alternatively, in Step h302, after receiving the
handover complete message sent from the NE in the
non-3GPP communication network in Step h2, when the
Old MME of the first 3GPP communication network finds
that the UE uses the ISR mechanism, the Old MME de-
cides to deactivate the ISR mechanism of the UE, notifies
the Old SGSN of the second 3GPP communication net-
work to detach the user, and sends a detach request
message to the Old SGSN of the second 3GPP commu-
nication network.
[0212] The Old MME may include the first indication
information in the detach request message, so as to in-
dicate that the detach request message is caused by that
the UE changes from the 3GPP communication network
to the non-3GPP communication network. For the par-
ticular process, please refer to the description in Step
s302 of the second embodiment, so it is not described
here.
[0213] It should be noted that the Old MME may include
second indication information in the detach request mes-
sage, so as to indicate that the detach request message
is caused by that the ISR mechanism of the UE is deac-
tivated. For the particular process, please refer to the
description of Step s302 in the second embodiment, so
it is not described here. The Old MME may also include
the third indication information in the message, so as to
indicate that the detach request message is caused by
the optimized handover. The particular process may be
described as follows.
[0214] A Cause IE is set to a specific cause value (for
example, "Optimized Handover"), so as to indicate that
the detach request message is caused by the optimized
handover.
[0215] Alternatively, a specific indication bit IE or an
identity bit IE (for example, "Optimized Handover" or "Op-
timized Handover Flag") is set, so as to indicate that the
detach request message is caused by the optimized
handover.
[0216] Alternatively, a Delete Type IE is set to a specific
value (for example, 3), so as to indicate that the detach
request message is caused by the optimized handover.
[0217] It should be noted that the Old MME may send
other messages to notify the Old SGSN to detach the
user and release the resources, for example, the Old
MME sends a delete resource request or a detach indi-
cation message to the Old SGSN to notify the Old SGSN

to detach the user and release the resources.
[0218] In Step h303, after receiving the detach mes-
sage, the Old MME locally detaches the user and deletes
a bearer context resource, and sets a state of the UE to
an "EMM-DEREGISTERED" state. If the Old MME finds
that the UE uses the ISR mechanism, the Old MME may
perform the following processes.
[0219] When the detach request message does not
include the first indication information, the second indi-
cation information, or the third indication information in-
dicating that the detach request is caused by that the UE
changes from the 3GPP communication network to the
non-3GPP communication network, or is caused by that
the ISR is deactivated, or is caused by the optimized
handover, the Old MME sends the delete PDP context
request (or the delete bearer request) message to the
Serving GW.
[0220] Alternatively, when the detach request mes-
sage includes the first indication information, the second
indication information, or the third indication information
indicating that the detach request is caused by that the
UE changes from the 3GPP communication network to
the non-3GPP communication network, or is caused by
the optimized handover, or is caused by that the ISR is
deactivated, and the Serving GW releases all the re-
sources without being notified by the Old MME of the
resource release, the Old MME does not send the delete
PDP context request (or the delete bearer request) mes-
sage to the Serving GW.
[0221] Alternatively, when the detach request mes-
sage includes the first indication information, the second
indication information, or the third indication information
indicating that the detach request is caused by that the
UE changes from the 3GPP communication network to
the non-3GPP communication network, is caused by the
optimized handover, or is caused by that the ISR is de-
activated, and the Serving GW releases all the resources
after being notified by the Old MME of the resource re-
lease, the Old MME sends the delete PDP context re-
quest (or the delete bearer request) message to the Serv-
ing GW.
[0222] In Step h304, the Old MME returns a detach
response message to the Old SGSN.
[0223] In the steps, if the Old SGSN or the Old MME
finds that the UE registers to an MSC, when the MME or
the SGSN detaches the UE, and the detaching of the UE
is caused by that the UE changes from the 3GPP com-
munication network to the non-3GPP communication
network, the Old SGSN or the Old MME sends an IMSI
detach indication message to the MSC, so as to indicate
the MSC to detach the UE.
[0224] Based on the session negotiation on the re-
source release process between the Serving GW and
the 3GPP communication network triggered by the non-
3GPP network, the resources are released when the user
using the ISR mechanism in the 3GPP communication
network is handed over to the non-3GPP communication
network, the existing relevant NEs need to be modified,
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and functions need to be expanded.
[0225] Referring to FIG. 9, a Serving GW according to
the present invention is shown, which includes a first
message receiving unit 1 and a processing unit 2.
[0226] The first message receiving unit 1 is configured
to receive a message including indication information
sent from a peer endpoint NE (including a PDN GW, an
Old MME, or an Old SGSN).
[0227] The processing unit 2 is configured to delete
network resources established by 3GPP communication
networks for a UE according to the message received by
the first message receiving unit 1.
[0228] The processing unit 2 includes an indication bit
analyzing unit 21, a resource deleting unit 22, and a ses-
sion negotiation unit 23.
[0229] The indication bit analyzing unit 21 is configured
to judge whether to delete the network resources estab-
lished by the 3GPP access networks for the UE according
to the indication information in the message received by
the first message receiving unit 1.
[0230] The resource deleting unit 22 is configured to
delete the network resources established by the 3GPP
communication networks for the UE on the Serving GW,
when an analysis result of the indication bit analyzing
unit 21 is yes.
[0231] The session negotiation unit 23 is configured to
notify mobility management NEs of the 3GPP communi-
cation networks to release the network resources estab-
lished for the UE when the analysis result of the indication
bit analyzing unit 21 is yes.
[0232] The session negotiation unit 23 includes a
sending unit 231 and a receiving unit 232.
[0233] The sending unit 231 is configured to send a
delete bearer request message or a delete PDP context
request message to the mobility management NEs of the
3GPP communication networks, so as to notify the mo-
bility management NEs to release the resources.
[0234] The receiving unit 232 is configured to receive
a delete bearer response message or a delete PDP con-
text response message returned from the mobility man-
agement NEs.
[0235] In this embodiment, the indication information
includes first indication information, second indication in-
formation, or third indication information.
[0236] The first indication information is configured to
indicate that a communication network of the UE changes
from the 3GPP communication network change to a non-
3GPP communication network.
[0237] The second indication information is configured
to indicate that an ISR of the UE is deactivated.
[0238] The third indication information is configured to
indicate an optimized handover.
[0239] The message sent from the peer endpoint NE
includes a delete bearer request message or a binding
revocation indication message sent from a PDN GW; or
the delete bearer request message or the delete PDP
context request message sent from the mobility manage-
ment NEs of the 3GPP communication networks.

[0240] Referring to FIG. 10, a mobility management
NE according to the present invention is shown, which
includes a second message receiving unit 31, a resource
releasing unit 32, and a message sending unit 33.
[0241] The second message receiving unit 31 is con-
figured to receive a cancel location message sent from
an HSS or a handover complete message sent from a
non-3GPP communication network, in which the cancel
location message may include first indication informa-
tion, so as to indicate that a communication network of
a UE changes from a 3GPP communication network to
the non-3GPP communication network.
[0242] The resource releasing unit 32 is configured to
release resources established by the 3GPP communica-
tion networks for the UE after the second message re-
ceiving unit 31 receives the cancel location message or
the handover complete message.
[0243] The message sending unit 33 is configured to
send a message including indication information to a
Serving GW, and notify the Serving GW to release the
resources.
[0244] In another embodiment of the present inven-
tion, the mobility management NE further includes a re-
source release notification unit 34.
[0245] The resource release notification unit 34 is con-
figured to notify a mobility management NE of the other
3GPP communication network to release the network re-
sources established for the UE. A detach request mes-
sage may include first indication information, second in-
dication information, or third indication information. The
first indication information is configured to indicate that
the communication network of the UE changes from the
3GPP communication network to the non-3GPP commu-
nication network, the second indication information is
configured to indicate that an ISR of the UE is deactivat-
ed, and the third indication information is configured to
indicate an optimized handover.
[0246] In this embodiment, the indication information
includes the first indication information, the second indi-
cation information, or the third indication information.
[0247] The first indication information is configured to
indicate that the communication network of the UE
changes from the 3GPP communication network change
to the non-3GPP communication network.
[0248] The second indication information is configured
to indicate that the ISR of the UE is deactivated.
[0249] The third indication information is configured to
indicate the optimized handover.
[0250] In this embodiment, the message including the
indication information is a delete bearer request message
or a delete PDP context request message.
[0251] It should be noted that the mobility management
NE according to the embodiments of the present inven-
tion is the MME or the SGSN.
[0252] Through the method of resource release
processing and the relevant devices according to the em-
bodiments of the present invention, the request message
includes the indication information indicating that the UE
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using the ISR mechanism changes or is handed over
from the 3GPP communication network to the non-3GPP
communication network, so as to indicate the corre-
sponding NEs to perform the processes, such that the
problem of the prior art that the user using the ISR mech-
anism cannot perform processes after moving from the
3GPP communication network to the non-3GPP commu-
nication network is solved, and the old network resources
are released when the UE using the ISR mechanism
changes from the 3GPP communication network to the
non-3GPP communication network, thereby improving a
system processing capability and ensuring a quality of
service (QoS) of the user.
[0253] The above descriptions are merely preferred
embodiments of the present invention. It should be noted
by persons of ordinary skill in the art that modifications
and improvements may be made without departing from
the principle of the present invention, which should be
construed as falling within the scope of the present in-
vention.

Claims

1. A method of network resource release processing,
comprising:

registering user equipment (UE) using idle mode
signaling reduction (ISR) mechanism to two 3rd
Generation Partnership Project (3GPP) com-
munication networks;
receiving, by a serving gateway (Serving GW),
a message sent from a peer endpoint network
element (NE), when the UE changes from the
3GPP network to a non-3GPP network; and
deleting network resources established by the
two 3GPP communication networks for the UE
according to the message.

2. The method according to claim 1, wherein the re-
ceiving, by the Serving GW, the message sent from
the peer endpoint NE comprises:

receiving, by the Serving GW, a delete bearer
request message or a binding revocation indi-
cation message sent from a packet data network
gateway (PDN GW), wherein the delete bearer
request message or the binding revocation in-
dication message includes first indication infor-
mation indicating that a communication network
of the UE changes from the 3GPP communica-
tion network to the non-3GPP communication
network.

3. The method according to claim 2, wherein the delet-
ing the network resources established by the two
3GPP communication networks for the UE compris-
es:

sending, by the Serving GW, the delete bearer
request message or a delete Packet Data Pro-
tocol (PDP) context message to notify mobility
management NEs of the two 3GPP communi-
cation networks to release the network resourc-
es established for the UE; and
receiving, by the mobility management NEs of
the two 3GPP communication networks, the de-
lete bearer request message or the delete PDP
context request message, and releasing the re-
sources of the UE in the 3GPP communication
networks.

4. The method according to claim 2, wherein the delet-
ing the network resources established by the two
3GPP communication networks for the UE compris-
es:

sending, by the Serving GW, the delete bearer
request message or a delete PDP context re-
quest message to notify a mobility management
NE of one of the two 3GPP communication net-
works to release the network resources estab-
lished for the UE; and
receiving, by the mobility management NE of
the 3GPP communication network, the delete
bearer request message or the delete PDP con-
text request message, deleting the resources
used by the UE, and sending a message to notify
a mobility management NE of the other 3GPP
communication network to release the resourc-
es.

5. The method according to claim 3 or 4, wherein the
delete bearer request message or the delete PDP
context request message includes first indication in-
formation or second indication information, the first
indication information is configured to indicate that
the communication network of the UE changes from
the 3GPP communication network to the non-3GPP
communication network, and the second indication
information is configured to indicate that the ISR of
the UE is deactivated.

6. The method according to claim 4, wherein the mes-
sage sent to notify the mobility management NE of
the other 3GPP communication network to release
the resources includes first indication information or
second indication information, the first indication in-
formation is configured to indicate that the commu-
nication network of the UE changes from the 3GPP
communication network to the non-3GPP communi-
cation network, and the second indication informa-
tion is configured to indicate that the ISR of the UE
is deactivated.

7. The method according to claim 3 or 4, wherein the
releasing the resources used by the UE comprises:
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detaching, by the mobility management NEs of
the 3GPP communication networks, the UE.

8. The method according to claim 3 or 4, wherein the
releasing the resources used by the UE comprises:

notifying, by the mobility management NEs of
the 3GPP communication networks, a mobile
switching center (MSC) to detach the UE.

9. The method according to claim 1, further comprising:

sending, by the non-3GPP communication net-
work, a handover complete message to a mo-
bility management NE of one communication
network.

10. The method according to claim 9, further comprising:

sending, by the mobility management NE of the
communication network receiving the handover
complete message, a message to a mobility
management NE of the other 3GPP communi-
cation network to notify the mobility manage-
ment NE to release the network resources es-
tablished for the UE.

11. The method according to claim 10, wherein the mes-
sage sent to notify the mobility management NE of
the other 3GPP communication network to release
the network resources includes first indication infor-
mation or second indication information or third in-
dication information, the first indication information
is configured to indicate that the communication net-
work of the UE changes from the 3GPP communi-
cation network to the non-3GPP communication net-
work, the second indication information is configured
to indicate that the ISR of the UE is deactivated, and
the third indication information is configured to indi-
cate an optimized handover.

12. The method according to claim 10 or 11, wherein the
receiving, by the Serving GW, the message sent
from the peer endpoint NE comprises:

receiving, by the Serving GW, a delete bearer
request message or a delete PDP context re-
quest message sent from the mobility manage-
ment NEs of the two 3GPP communication net-
works.

13. The method according to claim 12, wherein the de-
lete bearer request message or the delete PDP con-
text request message includes first indication infor-
mation or second indication information or third in-
dication information, the first indication information
is configured to indicate that the communication net-
work of the UE changes from the 3GPP communi-

cation network to the non-3GPP communication net-
work, the second indication information is configured
to indicate that the ISR of the UE is deactivated, and
the third indication information is configured to indi-
cate the optimized handover.

14. The method according to claim 9, further comprising:

receiving, by the Serving GW, a delete bearer
request message or a delete PDP context re-
quest message sent from a mobility manage-
ment NE of one of the two 3GPP communication
networks, and sending the delete bearer request
message or the delete PDP context request
message to a mobility management NE of the
other 3GPP communication network to notify the
mobility management NE to release the network
resources established for the UE.

15. A serving gateway (Serving GW), comprising:

a first message receiving unit (1), configured to
receive a message including indication informa-
tion sent from a peer endpoint network element
(NE); and
a processing unit (2), configured to delete net-
work resources established by 3rd Generation
Partnership Project (3GPP) communication net-
works for user equipment (UE) according to the
message received by the first message receiv-
ing unit (1).

16. The Serving GW according to claim 15, wherein the
processing unit (2) comprises:

an indication bit analyzing unit (21), configured
to determine whether to delete the network re-
sources established by the 3GPP access net-
works for the UE according to the indication in-
formation in the message received by the first
message receiving unit (1);
a resource deleting unit (22), configured to de-
lete the network resources established by the
3GPP communication networks for the UE on
the Serving GW, when an analysis result of the
indication bit analyzing unit (21) is yes; and
a session negotiation unit (23), configured to no-
tify mobility management NEs of the 3GPP com-
munication network to release the network re-
sources established for the UE when the anal-
ysis result of the indication bit analyzing unit (21)
is yes.

17. The Serving GW according to claim 16, wherein the
session negotiation unit (23) comprises:

a sending unit (231), configured to send a delete
bearer request message or a delete Packet Data
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Protocol (PDP) context request message to the
mobility management NEs of the 3GPP commu-
nication networks, so as to notify the mobility
management NEs to release the network re-
sources established for the UE; and
a receiving unit (232), configured to receive a
delete bearer response message or a delete
PDP context response message returned from
the mobility management NEs.

18. The Serving GW according to claim 15, 16, or 17,
wherein the indication information comprises:

first indication information, configured to indi-
cate that a communication network of the UE
changes from the 3GPP communication net-
work to a non-3GPP communication network; or
second indication information, configured to in-
dicate that idle mode signaling reduction (ISR)
of the UE is deactivated; or
third indication information, configured to indi-
cate optimized handover.

19. The Serving GW according to claim 15, 16, or 17,
wherein the message sent from the peer endpoint
NE comprises:

a delete bearer request message or a binding
revocation indication message sent from a pack-
et data network gateway (PDN GW); or
the delete bearer request message or the delete
PDP context request message sent from the mo-
bility management NEs of the 3GPP communi-
cation networks.

20. A mobility management network element (NE), com-
prising:

a second message receiving unit (31), config-
ured to receive a handover complete message
sent from a non-3rd Generation Partnership
Project (3GPP) communication network;
a resource releasing unit (32), configured to re-
lease resources established by 3GPP commu-
nication networks for user equipment (UE) after
the second message receiving unit (31) receives
the handover complete message; and
a message sending unit (33), configured to send
a message including indication information to a
serving gateway (Serving GW), and notify the
Serving GW to release the network resources
established for the UE.

21. The mobility management NE according to claim 20,
further comprising:

a resource release notification unit (34), config-
ured to notify a mobility management NE of the

other 3GPP communication network to release
the network resources established for the UE.

22. The mobility management NE according to claim 20,
wherein the indication information comprises:

first indication information, configured to indi-
cate that a communication network of the UE
changes from the 3GPP communication net-
work change to the non-3GPP communication
network; or
second indication information, configured to in-
dicate that idle mode signaling reduction (ISR)
of the UE is deactivated; or
third indication information, configured to indi-
cate optimized handover.

23. The mobility management NE according to claim 20,
wherein the message including the indication infor-
mation is a delete bearer request message or a de-
lete Packet Data Protocol (PDP) context request
message.

37 38 



EP 2 211 511 A1

21



EP 2 211 511 A1

22



EP 2 211 511 A1

23



EP 2 211 511 A1

24



EP 2 211 511 A1

25



EP 2 211 511 A1

26



EP 2 211 511 A1

27



EP 2 211 511 A1

28



EP 2 211 511 A1

29



EP 2 211 511 A1

30



EP 2 211 511 A1

31



EP 2 211 511 A1

32



EP 2 211 511 A1

33

REFERENCES CITED IN THE DESCRIPTION

This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

• CN 200810025943 [0001] • CN 200810215898 [0001]


	bibliography
	description
	claims
	drawings
	search report

