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A method for processing resource, a communication system,
and a mobility management network element are provided.
The method includes: receiving, by a mobility management
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Release Request message sent by an access network of the
PS network or a Handoil Complete message sent by a circuit
switched (CS) network when a user equipment (UE) 1s
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A mobility management network element of a PS
network recelves a Release Request message sent
by an access network of the PS network when a 31
UE 1s handed over from the PS network to a CS
network

The mobility management network element of
the PS network processes resources of the UE in 32
the PS network

FIG. 3

A mobility management network element of a PS
network sends a Handoft Direction message to an 4]
access network of the PS network

The access network of the PS network sends a
Release Request message to the mobility 47

management network element n the PS network
after recerving the Handoft Direction message

The mobility management network element of the
PS network receives the Release Request message 43
sent by the access network of the PS network

The mobility management network element of the
PS network processes resources of a UE in the PS 44
network

FIG. 4
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A mobility management network element of a
PS network sends a Handotf Direction message to o1
a UE through an access network of the PS network

The UE sends an RRC Release Request message to
the access network of the PS network after 52

recetving the Handoff Direction message

The access network of the PS network sends a
Release Request message to the mobility 53

management network element in the PS network
after receiving the RRC Release Request message

The mobility management network element of the
PS network receives the Release Request message o4

sent by the access network of the PS network

The mobihty management network element of the
PS network processes resources of the UE in the 33
PS network

FIG. 5

A mobility management network element of a PS
network receives a Handoff Complete message

sent by a CS network when a UE 1s handed over ol
from the PS network to the CS network
The mobility management network ¢lement of the
PS network processes resources of the UE n the 62

PS network

FIG. 6
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COMMUNICATION SYSTEM, MOBILITY
MANAGEMENT NETWORK ELEMENT AND
METHOD FOR PROCESSING RESOURCE

Matter enclosed in heavy brackets | ] appears in the
original patent but forms no part of this reissue specifica-
tion; matter printed in italics indicates the additions
made by reissue; a claim printed with strikethrough
indicates that the claim was canceled, disclaimed, or held
invalid by a prior post-patent action or proceeding.

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application claims priority to Chinese Patent Appli-
cation No. 200810067044.0, filed Apr. 30, 2008, Chinese

Patent Application No. 200810188447.0, filed Dec. 17,
2008, and International Patent Application No. PCT/

CN2009/070787, filed Mar. 13, 2009, all of which are
hereby incorporated by reference 1n their entirety.

FIELD OF THE TECHNOLOGY

The present invention relates to the field of communica-
tion technology, and more particularly to a method for
processing resources, a communication system, and a mobil-
ity management network element.

BACKGROUND

FIG. 1 shows a conventional interworking architecture of
a 3"? Generation Partnership Project (3GPP) packet switched
(PS) network and a CDMAZ2000 1x network i a code
division multiple access (CDMA) network. Referring to
FI1G. 1, the architecture includes: an evolved UMTS terres-
trial radio access network (E-UTRAN), which 1s adapted to
implement all radio-related functions of the evolved net-
work; a mobility management entity (MME), which 1s
responsible for the mobility management of the control
plane, including user context management and mobility state
management as well as assignment of temporary user IDs; a
serving gateway (SGW), which 1s a user plane anchor point
between 3GPP access networks, and adapted to terminate an
interface of the E-UTRAN; and a packet data network
gateway (PGW), which 1s a user plane anchor point between
a 3GPP access network and a non-3GPP access network, and

adapted to terminate an interface with an external packet
data network (PDN).

A UMTS terrestrial radio access network (UTRAN) and
a GSM/EDGE radio access network (GERAN) are adapted
to 1mplement all radio-related functions 1 an existing
GPRS/UMTS network. A serving GPRS supporting node
(SGSN) 1s adapted to implement routing and forwarding,
mobility management, session management, user imforma-
tion storage, and other functions in the GPRS/UMTS net-
work.

A 1x circuit switched (CS) domain access network 1s
adapted to mmplement radio-related functions i1n the
CDMA2000 1x network. A 1x CS mobile switching center
(MSC) 1s mainly adapted to provide mobility management
and switching functions for mobile users, and realize the
interworking between mobile users as well as between
mobile users and fixed users. An imterworking solution
function (IWS) 1s adapted to implement a function of
exchanging and forwarding 1x CS signaling, so as to encap-
sulate 1x CS signaling from the 1x CS MSC and send the
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2

encapsulated 1x CS signaling to a user equipment (UE)
through the 3GPP PS network; or the UE sends encapsulated
1x CS signaling to the IWS through the 3GPP PS network,
and the IWS forwards the encapsulated 1x CS signaling to
the 1x CS MSC. The IWS 1s also described as a 1x CS TWS.

In order to ensure the interworking between the 3GPP PS
network and the original CS network, a technology for
handing over a voice over IP (VolP) service 1n the 3GPP PS
network to the CDMAZ2000 1x network has been proposed
in the prior art. FIG. 2 1s a signaling flow chart of a
procedure for handing over a VoIP service of a UE from a
3GPP PS network to a CDMA2000 1x network in the prior
art. Referring to FIG. 2, the procedure 1s as follows.

(1) A VoIP session exists in the 3GPP PS network.

(2) An access network of the 3GPP PS network decides to
hand over to the CDMAZ2000 1x. The access network of the
3GPP PS network may be an E-UTRAN, a GERAN, or a
UTRAN.

(3) The access network of the 3GPP PS network sends a
relocation 1ndication to notify the UE to perform an inter-
system handover.

(4) The UE sends a 1x Origination message to a 1x CS
IWS through the 3GPP PS network. That 1s, the UE sends
the 1x Ornigination message to the access network of the
3GPP PS network, and the access network of the 3GPP PS
network encapsulates the 1x Origination message into an
Uplink CDMAZ2000 Tunnel message and sends the Uplink
CDMA2000 Tunnel message to a mobility management
network element of the 3GPP PS network. For the GERAN/
UTRAN network, the mobility management network ele-
ment of the 3GPP PS network 1s an SGSN; and for the
E-UTRAN, the mobility management network element of
the 3GPP PS network 1s an MME. After receiving the Uplink
CDMA2000 Tunnel message, the mobility management
network element of the 3GPP PS network acquires the 1x
Origination message from the Uplink CDMA2000 Tunnel

message, and sends the 1x Origination message to the 1x CS
IWS.

(5) The IWS sends a CM Service Request message to a 1x
CS MSC.

(6) The MSC sends an Assignment Request message to
the TWS.

(7) The IWS sends a Handofl Direction message to the UE
through the 3GPP PS network. That 1s, the IWS sends the
Handofl Direction message to the mobility management
network element of the 3GPP PS network; the mobility
management network element of the 3GPP PS network
sends a Downlink CDMA2000 Tunnel message (the Hand-
ofl Direction message 1s encapsulated in the message) to the
access network of the 3GPP PS network:; and the access
network of the 3GPP PS network forwards the Handoil
Direction message to the UE.

(8) The UE 1s handed over to the CDMA 1x network, and
a tratlic channel acquisition (TCC) procedure 1s performed
to obtain a tratlic channel.

(9) The UE sends a 1x Handofl Complete message to the
CDMA2000 1x access network.

(10) The CDMAZ2000 1x access network sends a Handoil
Complete message or an Assignment Complete message to
the MSC.

(11) A voice call 1s established in the CDMAZ2000 1x
network.

It 1s known from the above procedure that, 1n the current

mechanism for the handover from the 3GPP PS network to
the CDMA2000 1x network, when the UE 1s handed over
from the 3GPP PS network to the CDMA2000 1x network,

no mechanism 1s provided for processing resources 1n the PS
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network related to the UE. In addition, the same problem
also occurs when the UE 1s handed over from the PS
network to other CS networks similar to the CDMAZ2000 1x

network.

SUMMARY

Accordingly, an embodiment of the present mmvention

provides a method for processing resource so as to process
resources of a UE 1n a PS network when the UE 1s handed
over from the PS network to a CS network. The method 1s
as follows.

A mobility management network element 1n a PS network
receives a Release Request message sent by an access

network of the PS network or a Handofl Complete message
sent by a CS network when a UE 1s handed over from the PS

network to the CS network, and then processes resources of
the UE 1n the PS network.

Through the method for processing resource provided by
the embodiments of the present invention, the mobility
management network element of the PS network initiates
processing of the resources of the UE in the PS network
upon receiving the Release Request message sent by the
access network of the PS network or the Handofl Complete
message sent by the CS network, so that the processing of
the resources of the UE 1n the PS network 1s achieved when
the UE 1s handed over from the PS network to the CS
network.

An embodiment of the present invention further provides
a communication system so as to process resources of a UE
in a PS network when the UE 1s handed over from the PS
network to a CS network.

The communication system includes a mobility manage-
ment network element of a PS network and an access
network of the PS network, wherein when a UE 1s handed
over from the PS network to a CS network, the access
network of the PS network 1s adapted to send a Release
Request message to the mobility management network ele-
ment of the PS network, and the mobility management
network element of the PS network 1s adapted to receive the
Release Request message sent by the access network of the
PS network and process resources of the UE in the P
network.

Through the communication system provided by the
embodiments of the present invention, the access network of
the PS network sends a Release Request message to the
mobility management network element of the PS network,
and the mobility management network element of the PS
network 1nitiates processing of the resources of the UE 1n the
PS network upon recerving the Release Request message
sent by the access network of the PS network, so that the
processing of the resources of the UE in the PS network 1s
achieved when the UE 1s handed over from the PS network
to the CS network.

An embodiment of the present invention further provides
another communication system so as to process resources of
a UE 1n a PS network when the UE 1s handed over from the
PS network to a CS network.

The communication system includes a mobility manage-
ment network element of a PS network and a CS network.
When a UE i1s handed over from the PS network to the CS
network, the CS network 1s adapted to send a Handoil
Complete message to the mobility management network
clement of the PS network; and the mobility management
network element of the PS network 1s adapted to recerve the
Handofl Complete message sent by the CS network and
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4

process resources of the UE 1n the PS network after receiv-
ing the Handofl Complete message.

Through the commumication system provided by the
embodiment of the present invention, the CS network sends
a Handoil Complete message to the mobility management
network element of the PS network, and the mobility man-
agement network element of the PS network initiates pro-
cessing of the resources of the UE 1n the PS network upon
receiving the Handofl Complete message sent by the CS
network, so that the processing of the resources of the UE 1n
the PS network 1s achieved when the UE i1s handed over
from the PS network to the CS network.

An embodiment of the present invention further provides
a mobility management network element 1n a PS network so
as to process resources of a UE 1n a PS network when the UE
1s handed over from the PS network to a CS network.

The mobility management network element includes a
receiving unit and a resource processing unit. The receiving,
unit 1s adapted to receive a Release Request message sent by
an access network of the PS network or a Handofl Complete
message sent by a CS network when a UE 1s handed over
from the PS network to the CS network. The resource
processing unit 1s adapted to process resources of the UE in
the PS network after the recerving unit receives the Release
Request message sent by the access network of the PS
network or the Handofl Complete message sent by the CS
network.

Through the mobility management network element pro-
vided by the embodiment of the present invention, the
receiving unit recerves a Release Request message sent by
the access network of the PS network or a Handofl Complete
message sent by the CS network when the UE 1s handed over
from the PS network to the CS network, and the resource
processing unit initiates processing of the resources of the
UE 1n the PS network after the receiving unit receives the
Release Request message sent by the access network of the
PS network or the Handoil Complete message sent by the
CS network, so that the processing of the resources of the
UE 1n the PS network 1s achieved when the UE 1s handed
over from the PS network to the CS network.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 shows interworking architecture of a 3GPP PS
network and a CDMA2000 1x network 1n a CDMA network;

FIG. 2 1s a signaling flow chart of a procedure for handing
over a VoIP service of a UE from a 3GPP PS network to a
CDMA2000 1x network;

FIG. 3 1s a tlow chart of a method for processing resource
according to an embodiment of the present invention;

FIG. 4 1s a flow chart of another method for processing
resource according to another embodiment of the present
invention;

FIG. 5 1s a flow chart of another method for processing
resource according to still another embodiment of the pres-
ent 1nvention;

FIG. 6 1s a flow chart of another method for processing
resource according to still another embodiment of the pres-
ent 1nvention;

FIG. 7 1s a signaling flow chart of a method for processing
resource when a UE 1s handed over from a PS network to a
CDMA2000 1x network according to an embodiment of the
present 1nvention;

FIG. 8 1s a signaling flow chart of a method for processing,
resource when a UE 1s handed over from a PS network to a
CDMA2000 1x network according to another embodiment
of the present invention;
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FIG. 9 1s a signaling flow chart of a method for processing
resource when a UE 1s handed over from a PS network to a
CDMA2000 1x network according to still another embodi-
ment of the present invention;

FIG. 10 1s a structural view of a communication system
according to an embodiment of the present invention;

FIG. 11 1s a structural view of a communication system
according to another embodiment of the present invention;

FIG. 12 1s a structural view of a mobility management
network element 1 a PS network according to an embodi-
ment of the present invention; and

FIG. 13 1s a structural view of a mobility management
network element in a PS network according to another
embodiment of the present invention.

DETAILED DESCRIPTION OF TH.
EMBODIMENTS

(L]

In embodiments of the present invention, for the GER AN/
UTRAN network, the mobility management network ele-
ment of the PS network may be an SGSN; and for the
E-UTRAN, the mobility management network element of

the PS network 1s an MME.

In the embodiments of the present invention, the CS
network to which the UE 1s handed over from the PS
network may be a CDMA2000 1x network, a GSM network,
or other CS networks.

FIG. 3 1s a flow chart of a method for processing resource
according to an embodiment of the present invention. Refer-
ring to FIG. 3, the method 1s as follows.

In Step 31, when a UE 1s handed over from a PS network
to a CS network, a mobility management network element
of the PS network receives a Release Request message sent
by an access network of the PS network.

In Step 32, the mobility management network element of
the PS network processes resources of the UE 1n the PS
network.

FI1G. 4 15 a flow chart of a method for processing resource
according to another embodiment of the present invention.
Referring to FIG. 4, the method 1s as follows:

In Step 41, a mobility management network element 1n a
PS network sends a Handofl Direction message to an access
network of the PS network.

In Step 42, the access network of the PS network sends a
Release Request message to the mobility management net-
work element of the PS network aiter receiving the Handoil
Direction message.

In Step 43, the mobility management network element of
the PS network receives the Release Request message sent
by the access network of the PS network.

In Step 44, the mobility management network element of
the PS network processes resources of a UE i the PS
network.

In this embodiment, the access network of the PS network
determines that the UE 1s handed over according to the
received Handofl Direction message sent by the mobility
management network element of the PS network, and then
actively imitiates a Release Request message, so that the
mobility management network element of the PS network
processes the resources of the UE 1n the PS network.

FIG. 5 15 a flow chart of a method for processing resource
according to still another embodiment of the present inven-
tion. Referring to FIG. 5, the method 1s as follows.

In Step 51, a mobility management network element in a
PS network sends a Handoil Direction message to a UE

through an access network of the PS network.
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6

In Step 52, the UE sends a Radio Resource Control (RRC)
Release Request message to the access network of the PS
network after receiving the Handoil Direction message. The

RRC Release Request message may be adapted to indicate
the access network of the PS network to release an RRC

connection. The RRC Release Request message sent by the

UE may also contain indication information indicating that
the RRC Release Request 1s caused by handing over the UE
to a CS network. For example, the UE carries a “Cause”
information element (IE) 1n the message, and a value of the
IE 1s set to “Handover Trniggered”; or the UE carries a
“Handover Triggered Indicator” IE in the message.

In Step 33, the access network of the PS network sends a
Release Request message to the mobility management net-
work element of the PS network after receiving the RRC
Release Request message.

In Step 54, the mobility management network element of
the PS network receives the Release Request message sent
by the access network of the PS network.

In Step 55, the mobility management network element of
the PS network processes resources of the UE 1n the PS
network.

In this embodiment, upon recerving the Handofl Direction
message sent by the network side, 1.e., when the UE has
finmshed the CS network access establishment through the PS
network and 1s ready to be handed over to the CS network,
the UE actively iitiates a release procedure, and sends an
RRC Release Request message to the access network of the
PS network to indicate the network side that the resources of
the UE 1n the PS network can be processed; the access
network of the PS network sends the Release Request
message to the mobility management network element of the
PS network after recerving the RRC Release Request mes-
sage sent by the UE, so that the mobility management
network element of the PS network processes the resources
of the UE 1n the PS network.

In the Steps 31, 42, and 33 of the above embodiments, the
Release Request message sent by the access network of the
PS network to the mobility management network element of
the PS network may contain indication information to indi-
cate that the Release Request 1s caused by handing over the
UE to the CS network, which 1s adapted to indicate that this
Release Request 1s caused by handing over the UE to the CS
network. For example, the access network of the PS network
may carry a “Cause” IE 1n the Release Request message, and
a value of the IE i1s set to “Handover Triggered”; or the
access network of the PS network may carry a “Handover
Tniggered Indicator” IE 1n the Release Request message.

After recerving the Release Request message sent by the
access network of the PS network, 1f the mobility manage-
ment network element of the PS network finds that the
message carries the indication information indicating that
the Release Request 1s caused by handing over the UE to the
CS network, the mobility management network element of
the PS network processes the resources of the UE 1n the PS
network.

FIG. 6 1s a flow chart of a method for processing resource
according to still another embodiment of the present inven-
tion. Referring to FIG. 6, the method 1s as follows.

In Step 61, when a UE 1s handed over from a PS network
to a CS network, a mobility management network element
of the PS network receives a Handoil Complete message
sent by the CS network.

In Step 62, the mobility management network element of
the PS network processes resources of the UE 1n the PS
network.
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In Step 61, the process in which the mobility management
network element of the PS network receives the Handoil
Complete message sent by the CS network may be as
follows according to a specific configuration of network
equipments.

If an IWS between the CS network and the PS network 1s
integrated with an access network element of the CS net-
work, the access network element of the CS network sends
the Handofl Complete message to the mobility management
network element of the PS network after receiving the
Handoil Complete message sent by the UE.

Altematwely, if the IWS between the CS network and the
PS network 1s integrated with the mobility management
network element of the PS network, a mobility management
network element of the CS network sends a Clear Command
message to the mobility management network element of the
PS network after receiving the Handofl Complete message
sent by the access network element of the CS network. In
this case, after the moblhty management network element of
the PS network receives the Clear Command message, the
IWS 1n the mobility management network element of the PS
network may convert the Clear Command message into a
Handoil Complete message; or after receiving the Clear
Command message, the mobility management network ele-
ment of the PS network may consider that the Handofl
Complete message 1s received and perform subsequent
processing.

Alternatively, if the IWS between the CS network and the
PS network 1s an independent network element, the mobaility
management network element of the CS network sends a
Clear Command message to the IWS after receiving the
Handofl Complete message sent by the access network
element of the CS network, and the IWS sends the Handoft
Complete message to the mobility management network
clement of the PS network.

Alternatively, 11 the IWS between the CS network and the
PS network 1s integrated with the mobility management
network element of the CS network, the mobility manage-
ment network element of the PS network receives the
Handofl Complete message sent by the mobility manage-
ment network element of the CS network.

For a CDMAZ2000 1x network, the mobility management
network element of the CS network may be a 1x CS MSC.

In this embodiment, when the UE 1s handed over from the
PS network to the CS network, the mobility management
network element of the PS network determines that the UE
1s successtully handed over to the CS network according to
the recetved Handofl Complete message sent by the CS
network, and actively imitiates processing of the resources of

the UE 1n the PS network.

In Steps 32, 44, 55, and 62 of the above embodiments, the
mobility management network element of the PS network
may process the resources of the UE 1n the PS network in
one of the following manners.

The mobility management network element of the PS
network 1mitiates an 1implicit user detachment procedure (1.¢.,
the network side does not need to send a Detach message to
notity the UE to detach after the UE 1s detached from the
network side) to detach the UE from the PS network.

Alternatively, the mobility management network element
of the PS network does not initiate the detachment of the UE,
but reserves all bearers of the UE 1n the PS network, and
indicates an SGW to suspend the bearers.

Alternatively, the mobility management network element
of the PS network does not initiate the detachment of the UE,
but mitiates delete bearer procedure(s) to delete one part of
the bearers and reserves the other part of bearers according,
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to different bearer types, and indicates the SGW to suspend

the reserved bearers. For example, for Guaranteed Bit Rate
(GBR) bearers, the mobility management network element
of the PS network imitiates delete bearer procedure(s) to
delete the GBR bearers; and for non-GBR bearers, the
mobility management network element of the PS network
reserves the non-GBR bearers, and indicates the SGW to
suspend the non-GBR bearers. Dedicated network resources
need to be allocated to the GBR bearers, but do not need to
be allocated to the non-GBR bearers, as the non-GBR
bearers may share network resources with the other part of
bearers. In this way, as the GBR bearers are deleted 1n time,
the dedicated network resources may be released 1n time.
The non-GBR bearers, which may share network resources
with the other part of bearers due to no waste of network
resources, are suspended.

Alternatively, for VoIP bearers, the mobility management
network element of the PS network initiates delete bearer
procedure(s) to delete the VoIP bearers; for bearers other
than the VoIP bearers, the mobility management network
clement of the PS network reserves the bearers other than the
VoIP bearers, and indicates the SGW to suspend the bearers
other than the VoIP bearers. In this way, original voice
bearers of the UE 1n the PS network may be released in time,
and other non-voice bearers may be reserved and suspended.
Thus, after returning to the PS network, the UE can con-
tinuously provide services to the user.

In this embodiment to the present invention, when the
mobility management network element of the PS network
needs to delete one part of the bearers while reserving the
other part of bearers according to different bearer types, one
of the following manners may also be used.

(1) The mobility management network element of the PS
network may 1indicate the SGW to suspend all bearers of the
UE; and the mobility management network element of the
PS network reserves one part of the bearers ({or example,
non-GBR bearers) and imtiating a delete bearer procedure to
delete the other part of bearers (for example, GBR bearers)
according to different bearer types.

(2) The mobility management network element of the PS
network deletes one part of the bearers (for example, GBR
bearers) and reserves the other part of bearers (for example,
non-GBR bearers) according to different bearer types, and
indicates the SGW to suspend the reserved bearers; the SGW
suspends the reserved bearers and deletes the unreserved
bearers after receiving a Suspend Bearer message (that 1s,
the SGW deletes the unsuspended bearers, for example, the
SGW deletes the GBR bearers).

(3) The mobility management network element of the PS
network deletes one part of the bearers (for example, GBR
bearers) and reserves the other part of bearers (for example,
non-GBR bearers) according to different bearer types, and
indicates the SGW to suspend all bearers of the UE; the
SGW deletes one part of the bearers (for example, GBR
bearers) and suspends the reserved bearers (for example,
non-GBR bearers) according to different bearer types after
receiving a Suspend Bearer message. In this manner, the
SGW and the mobility management network element are
required to have the same bearer processing rule.

(4) The mobility management network element of the PS
network deletes one part of the bearers and reserves the other
part ol bearers according to different bearer types, and
indicates the SGW to suspend the reserved bearers and
delete the unreserved bearers. The manner 4) may be imple-
mented 1n one of the following four methods.

Method 1: The mobility management network element of
the PS network sends an Update Bearer Request message to
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the SGW. The Update Bearer Request message contains 1Ds
ol bearers to be suspended and IDs of bearers to be deleted
as well as states of the bearers. The states of the bearers to
be suspended are set to “suspend”, and the states of the
bearers to be deleted are set to “delete.” After recerving the
Update Bearer Request message, the SGW suspends the
bearers corresponding to the IDs of the bearers in the
“suspend” state, and delete the bearers corresponding to the
IDs of the bearers in the “delete™ state.

In this method, the content carried by the Update Bearer
Request message 1s, for example, as follows:

Bearer ID 1, Suspend

Bearer 1D 2, Suspend

Bearer ID 3, Delete

Bearer 1D 4, Delete.

Method 2: The mobility management network element of
the PS network sends an Update Bearer Request message to
the SGW. The Update Bearer Request message contains a
suspend list of the IDs of the bearers to be suspended and a
delete list of the IDs of the bearers to be deleted. After
receiving the Update Bearer Request message, the SGW
suspends the bearers corresponding to the suspend list, and
deletes the bearers corresponding to the delete list.

In this method, the content carried by the Update Bearer
Request message 1s, for example, as follows:

Suspend List:

Bearer 1D 1

Bearer 1D 2

Delete List:

Bearer 1D 3

Bearer 1D 4.

Method 3: The mobility management network element of
the PS network sends a Suspend Bearer Request message to
the SGW. The Suspend Bearer Request message contains a
suspend list of the IDs of the bearers to be suspended and a
delete list of the IDs of the bearers to be deleted. After
receiving the Suspend Bearer Request message, the SGW
sets states of the bearers corresponding to the suspend list to
“suspend”, and deletes the bearers corresponding to the
delete list.

Method 4: The mobility management network element of
the PS network sends a Suspend Bearer Request message to
the SGW. The Suspend Bearer Request message contains an
ID of the UE and a delete list of the IDs of the bearers to be
deleted. After receiving the Suspend Bearer Request mes-
sage, the SGW deletes bearers corresponding to the delete
list, and suspends the other part of bearers.

The mobility management network element of the PS
network indicates the SGW to suspend the bearers to be
suspended 1n the following four manners:

Manner 1: The mobility management network element of
the PS network sends an Update Bearer Request message to
the SGW. The Update Bearer Request message contains 1Ds
ol bearers to be suspended and states of the bearers, and the
states of the bearers are set to “suspend.” After receiving the
Update Bearer Request message, the SGW suspends the
bearers corresponding to the IDs of bearers.

Manner 2: The mobility management network element of
the PS network sends an Update Bearer Request message to
the SGW. The Update Bearer Request message contains the
ID of the UE and states of the bearers, and the states of the
bearers are set to “suspend.” After receiving the Update
Bearer Request message, the SGW suspends all bearers of
the UE.

Manner 3: The mobility management network element of
the PS network sends a Suspend Bearer Request message to
the SGW. The Suspend Bearer Request message contains
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IDs of bearers to be suspended. After receiving the Suspend
Bearer Request message, the SGW sets states of the bearers
corresponding to the IDs of bearers to “suspend.”

Manner 4: The mobility management network element of
the PS network sends a Suspend Bearer Request message (o
the SGW. The Suspend Bearer Request message carries the
ID of the UE. After receiving the Suspend Bearer Request
message, the SGW sets states of all bearers of the UE to
“suspend.”

After the SGW suspends the bearers, the SGW subse-
quently recerves downlink data packets on the suspended
bearers but does not trigger paging. The SGW may bufler
these downlink data packets, and may also release resources
used by the suspended bearers between the SGW and a
downlink user plane network element, for example, release
downlink TEIDs used by the suspended bearers. For
example, for an E-UTRAN network, the SGW releases
resources between the SGW and an eNodeB; for a UTRAN
network, the SGW releases resources between the SGW and
a radio network controller (RNC) or a 3G SGSN; and for a
GERAN network, the SGW releases resources between the
SGW and a 2G SGSN.

A procedure for handing over a UE from a PS network to
a CDMA2000 1x network 1s taken for example in the
following detailed 1llustration. Basic processes and process-
ing mechanisms for other CS networks such as a GSM CS
network are the same or similar, so the details will not be
described herein again.

FIG. 7 1s a signaling flow chart of a method for processing,
resource when a UE 1s handed over from a PS network to a
CDMAZ2000 1x network according to an embodiment of the
present invention. Referring to FIG. 7, the method 1s spe-
cifically as follows.

In Step 71, a VoIP session exists 1n a PS network.

In Step 72, an access network of the PS network decides
to hand over to a CDMA2000 1x network. The access
network of the PS network may be an E-UTRAN, a
GERAN, or a UTRAN.

In Step 73, the access network of the PS network sends a
relocation indication to notily the UE to perform an inter-
system handover.

In Step 74, the UE sends a 1x Origination message to a 1x
CS IWS through the PS network. That 1s, the UE sends the
1x Origination message to the access network of the PS
network, and the access network of the PS network sends an
Uplink CDMA2000 Tunnel message (the 1x Origination
message 1s encapsulated in the message) to a mobility
management network element of the PS network (for the
GERAN/UTRAN network, the mobility management net-
work element of the PS network 1s an SGSN; and for the
E-UTRAN, the mobility management network element of
the PS network 1s an MME). After receiving the Uplink
CDMA2000 Tunnel message, the mobility management
network element of the PS network acquires the 1x Origi-
nation message from the Uplink CDMA2000 Tunnel mes-
sage, and sends the 1x Origination message to the 1x CS
IWS.

In Step 75, the IWS sends a CM Service Request message
to a 1x CS MSC.

In Step 76, the MSC sends an Assignment Request
message to the IWS.

In Step 77, the IWS sends a Handofl Direction message
to the UE through the PS network. That 1s, the IWS sends the
Handoil Direction message to the mobility management
network element of the PS network; the mobility manage-
ment network element of the PS network sends a Downlink

CDMA2000 Tunnel message (the Handofl Direction mes-
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sage 1s encapsulated in the message) to the access network
of the PS network; and the access network of the PS network
forwards the Handofl Direction message to the U.

In Step 78, the UE sends an RRC Release Request
message 1o the access network of the PS network before
being handed over to the CDMA 1x network. The UE carries
indication information 1n the RRC Release Request mes-
sage, and the indication information 1s adapted to indicate
the access network of the PS network that the RRC con-
nection release 1s caused by a handover. For example, the
UE carries a “Cause” IE 1n the message, and a value of the
IP 1s set to “Handover Triggered”; or the UE carries a
“Handover Triggered Indicator” IE in the message.

In Step 79, the access network of the PS network sends a
release request message to the mobility management net-
work element of the PS network after receiving the RRC
Release Request message. For the E-UTRAN network, the
release request message 1s an S1 UE Context Release
Request message, and for the UTRAN/GERAN network, the
release request message 1s an Iu Release Request message.
The access network of the PS network carries indication
information in the Release Request message, and the indi-
cation miformation 1s adapted to indicate the mobility man-
agement network element of the PS network that the Release
Request 1s caused by handing over the UE. For example, the
access network of the PS network carries a “Cause” IE 1n the
Release Request message, and a value of the IE 1s set to
“Handover Triggered”; or the access network of the PS
network carries a “Handover Triggered Indicator” IE in the
Release Request message.

In Step 710, the mobility management network element of
the PS network manages resources of the UE 1n the PS
network after receiving the above message. The mobility
management network element of the PS network may pro-
cess the resources as follows.

(1) The mobility management network element of the PS
network 1nitiates an 1mplicit user detachment procedure to
detach the UE from the PS network. When the UE 1

1S
detached from the network, bearers are deleted

LlJ

from the PS
network. At this time, as shown m FIG. 7, the mobility
management network element of the PS network only sends
a Delete Bearer Request message to the SGW. The SGW
interacts with a PDN GW to delete the bearers related to the
UE.

(2) The mobility management network element of the PS
network does not detach the UE (that 1s, reserves an MM
context of the UE). For GBR bearers, the mobility manage-
ment network element of the PS network initiates a delete
bearer procedure to delete the bearers, that 1s, sends a Delete
Bearer Request message to the SGW; and for non-GBR
bearers, the mobility management network element of the
PS network reserves these bearers, but indicates the SGW to
suspend these bearers.

(3) The mobility management network element of the PS
network does not detach the UE (that 1s, reserves the MM
context of the UE). For VoIP bearers, the mobility manage-
ment network element of the PS network initiates a delete
bearer procedure to delete the bearers, that 1s, sends a Delete
Bearer Request message to the SGW; and for the other part
of bearers, the mobility management network element of the
PS network reserves these bearers, but indicates the SGW to
suspend these bearers.

(4) The mobility management network element of the PS
network does not detach the UE (that 1s, reserves the MM
context of the UE). For the bearers, the mobility manage-
ment network element of the PS network reserves the
bearers, but indicates the SGW to suspend the bearers.
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The mobility management network element of the PS
network may indicate the SGW to suspend the bearers in the
following methods.

(a) The mobility management network element of the PS
network sends an Update Bearer Request message to the
SGW. For each bearer to be suspended, the Update Bearer
Request message carries an ID of the bearer and a state of
the bearer. The mobility management network element of
the PS network sets the state of the bearer to “suspend.”

(b) The mobility management network element of the PS
network sends an Update Bearer Request message to the
SGW. The message carries an ID of the UE and states of
bearers. The mobility management network element of the
PS network sets the states of the bearers to “suspend”, and
the SGW sets states of all bearers of the UE to “suspend.”

(¢) The mobility management network element of the PS
network sends a Suspend Bearer Request message to the
SGW. For each bearer to be suspended, the Suspend Bearer
Request message carries an ID of the bearer. After receiving
the Suspend Bearer Request message, the SGW sets a state
of the bearer corresponding to the ID to “suspend.”

(d) The mobility management network element of the PS
network sends a Suspend Bearer Request message to the
SGW. The message carries the ID of the UE. After receiving
the Suspend Bearer Request message, the SGW sets states of
all bearers of the UE to “suspend.”

In Step 711, the UE 1s handed over to the CDMA 1x
network, and a TCC procedure 1s performed to obtain a
traific channel.

In Step 712, the UE sends a 1x Handofl Complete
message to the CDMA2000 1x access network.

In Step 713, the CDMA2000 1x access network sends a
Handofl Complete message or an Assignment Complete
message to the MSC.

In Step 714, a voice call 1s established 1n the CDMA2000
1x network.

In this embodiment of the present invention, when the
mobility management network element of the PS network
needs to delete one part of the bearers and reserve the other
part of bearers according to different bearer types, one of the
following manners may also be used.

(1) The mobility management network element of the PS
network may indicate the SGW to suspend all bearers of the
UE; and the mobility management network element of the
PS network reserves one part of the bearers ({or example,
non-GBR bearers) and mitiates a delete bearer procedure to
delete the other part of bearers (for example, GBR bearers)
according to different bearer types.

(2) The mobility management network element of the PS
network deletes one part of the bearers (for example, GBR
bearers) and reserves the other part of bearers (for example,
non-GBR bearers) according to different bearer types, and
indicates the SGW to suspend the reserved bearers; and the
SGW suspends the reserved bearers and deletes the unre-
served bearers after receiving a Suspend Bearer message
(1.e., the SGW deletes the unsuspended bearers, for example,
the SGW deletes the GBR bearers).

(3) The mobility management network element of the PS
network deletes one part of the bearers (for example, GBR
bearers) and reserves the other part of bearers (for example,
non-GBR bearers) according to diflerent bearer types, and
indicates the SGW to suspend all bearers of the UE; and the
SGW deletes one part of the bearers (for example, GBR
bearers) and suspends the reserved bearers (for example,
non-GBR bearers) according to different bearer types after
receiving a Suspend Bearer message. In this manner, the
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SGW and the mobility management network element are
required to have the same bearer processing rule.

(4) The mobility management network element of the PS
network deletes one part of the bearers and reserves the other
part of bearers according to different bearer types, and
indicates the SGW to suspend the reserved bearers and
delete the unreserved bearers. The manner (4) may be
implemented 1n one of the following four methods.

Method 1: The mobility management network element of
the PS network sends an Update Bearer Request message to
the SGW. The Update Bearer Request message contains I1Ds
ol bearers to be suspended and IDs of bearers to be deleted
as well as states of the bearers. The states of the bearers to
be suspended are set to “suspend”, and the states of the
bearers to be deleted are set to “delete.” After receiving the
Update Bearer Request message, the SGW suspends the
bearers corresponding to the IDs of the bearers in the
“suspend” state and delete the bearers corresponding to the
IDs of the bearers in the “delete™ state.

Method 2: The mobility management network element of
the PS network sends an Update Bearer Request message to
the SGW. The Update Bearer Request message contains a
suspend list of the IDs of the bearers to be suspended and a
delete list of the IDs of the bearers to be deleted. After
receiving the Update Bearer Request message, the SGW
suspends the bearers corresponding to the suspend list, and
deletes the bearers corresponding to the delete list.

Method 3: The mobility management network element of
the PS network sends a Suspend Bearer Request message to
the SGW. The Suspend Bearer Request message contains a

suspend list of the IDs of the bears to be suspended and a
delete list of the IDs of the bearers to be deleted. After
receiving the Suspend Bearer Request message, the SGW
sets states of the bearers corresponding to the suspend list to
“suspend”, and deletes the bearers corresponding to the
delete list.

Method 4: The mobility management network element of
the PS network sends a Suspend Bearer Request message to
the SGW. The Suspend Bearer Request message contains an
ID of the UE and a delete list of the IDs of the bearers to be
deleted. After receiving the Suspend Bearer Request mes-
sage, the SGW deletes the bearers corresponding to the
delete list, and suspends the other part of bearers.

Through the above embodiment, upon receiving the
Handoil Direction message sent by the CDMA2000 1x
access network, 1.e., when the UE has finished the
CDMA2000 1x network access establishment through the
PS network and 1s ready to be handed over to the
CDMA2000 1x access network, the UE actively mitiates a
release procedure, and sends an RRC Release Request
message to the access network of the PS network to indicate
the network side that the resources of the UE in the PS
network can be processed; and the access network of the PS
network sends the Release Request message to the mobility
management network element of the PS network after
receiving the RRC Release Request message sent by the UE,
so that the mobility management network element of the PS
network processes the resources of the UE in the PS net-
work.

FI1G. 8 15 a signaling tlow chart of a method for processing
resource when a UE 1s handed over from a PS network to a
CDMA2000 1x network according to another embodiment
of the present invention. Referring to FIG. 8, the method 1s
as follows:

Steps 81-87 are corresponding to Steps 71-77 1n the
previous embodiment respectively.
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In Step 88, the access network of the PS network sends a
release message to the mobility management network ele-
ment of the PS network after receiving the Downlink
CDMA2000 Tunnel message (the Handofl Direction mes-
sage 1s encapsulated 1n the message) sent by the mobility
management network element of the PS network, that 1s,
alter recerving the Handofl Direction message sent by the
mobility management network element of the PS network.
For the E-UTRAN network, the release message 1s an S1 UE
Context Release Request message, and for the UTRAN/
GERAN network, the release message 1s an Iu Release
Request message. The access network of the PS network
carries indication information 1n the Release Request mes-
sage, and the indication information 1s adapted to indicate
the mobility management network element of the PS net-
work that the Release Request 1s caused by handing over the
UE. For example, the access network of the PS network
carries a “Cause” IE 1n the Release Request message, and a
value of the IE 1s set to “Handover Triggered”; or the access
network of the PS network carries a “Handover Triggered
Indicator” IE 1n the Release Request message.

Steps 89-813 are corresponding to Steps 710-714 1n the
previous embodiment respectively.

In this embodiment, the access network of the PS network
determines that the UE 1s handed over according to the
received Handofl Direction message sent by the mobility
management network element of the PS network, and then
actively initiates a Release Request message, so that the
mobility management network element of the PS network
processes the resources of the UE 1n the PS network.

FIG. 9 1s a signaling flow chart of a method for processing
resource when a UE 1s handed over from a PS network to a
CDMA2000 1x network according to still another embodi-
ment of the present mvention. Referring to FIG. 9, the
method 1s as follows.

Steps 91-97 are corresponding to Steps 71-77 1n the above
embodiment respectively.

Steps 98-911 are corresponding to Steps 711-714 1n the
above embodiment respectively.

In Step 912, atter the UE i1s handed over to the CDMA
2000 1x network, the 1x CS MSC receives an Assignment
Complete message (shown 1n the figure) sent by a 1x CS
access network element, or receives a 1x Handofl Complete
message (not shown 1n the figure, and capable of replacing
the Assignment Complete message) sent by the 1x CS access
network element, and then sends a Clear Command message
to the IWS.

In Step 913, the IWS sends a Handoil Complete message
to the mobility management network element of the PS
network after receiving the Clear Command message.

In Step 914, after receiving the Handoil Complete mes-
sage sent by the IWS, the mobility management network
clement of the PS network determines that the UE 1s handed
over, and then manages resources of the UE in the PS
network. The processing method used by the mobility man-
agement network element of the PS network for managing
the resources of the UE 1n the PS network 1s the same as that
in Step 710, so the details will not be described herein again.

In this embodiment, when the UFE 1s handed over from the
PS network to the CS network, the mobility management
network element of the PS network determines that the UE
1s successtully handed over to the CS network according to
the recertved Handofl Complete message sent by the CS
network, and actively imitiates processing of the resources of
the UE 1n the PS network, so that the processing of the
resources of the UE 1n the PS network 1s achieved.
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In the embodiment shown in FIG. 9, the IWS 1s an
independent network element, which mainly implements a
function of exchanging and forwarding 1x CS signaling, so
as to encapsulate 1x CS signaling from the 1x CS MSC and
send the encapsulated 1x CS signaling to the UE through the
PS network; or the UE sends encapsulated 1x CS signaling
to the IWS through the PS network, and the IWS forwards
the encapsulated 1x CS signaling to the 1x CS MSC. In
actual implementations, the function of the IWS may also be
integrated with other network elements 1n the network to
form an integrated network element. At this time, in the
embodiment shown in FIG. 9, in Steps 912 and 913, the
process 1n which the mobility management network element
of the PS network receives the Handoil Complete message
sent by the CS network may be as follows.

(1) If the IWS 1s integrated with the 1x CS access network
element, the IWS/1x CS access network element sends a
Handoifl Complete message or an Assignment Complete
message to the mobility management network element of the
PS network after receiving the 1x Handoil Complete mes-
sage sent by the UE. In the embodiment of the present
invention, the Handofl Complete message and the Assign-
ment Complete message are only different 1n name, but have
the same function for mdicating that the handover 1s com-
pleted, and may both be considered as a Handoil Complete
message.

(2) If the 1x CS IWS 1s mtegrated with the mobility
management network element of the PS network, the 1x CS
MSC sends a Clear Command message to the 1x CS IWS or
the mobility management network element of the PS net-
work after receiving the Handofl Complete message sent by
the 1x CS access network element, In this case, after the
integrated network element receives the Clear Command
message, the IWS 1n the integrated network element may
convert the Clear Command message into a Handofl Com-
plete message; or after receiving the Clear Command mes-
sage, the integrated network element may consider that a
Handofl Complete message 1s received, and perform subse-
quent processing.

(3) If the 1x CS IWS 1s mtegrated with the 1x CS MSC,

the 1x CS IWS/1x CS MSC sends a Handoil Complete

message to the mobility management network element of the
PS network after receiving the Handofl Complete message
sent by the 1x CS access network element.

The method for processing resources of a UE 1n a PS
network when the UE 1s handed over from the PS network
to a CS network has been detailed above. A communication
system and a mobility management network element 1n a PS
network. which are adapted to process resources of a UE in
the PS network when the UE i1s handed over from the PS
network to a CS network, will be described 1n the following.
Various processing measures as well as the detailed descrip-
tion of the features in the above method are applicable to the
communication system and the mobility management net-
work element 1n a PS network described 1n the following.

FIG. 10 1s a structural view of a communication system
according to an embodiment of the present invention. Refer-
ring to FIG. 10, the communication system includes a
mobility management network element 101 1n a PS network
and an access network 103 of the PS network. When a UE
1s handed over from the PS network to a CS network, the
access network 103 of the PS network 1s adapted to send a
Release Request message to the mobility management net-
work element of the PS network; and the mobility manage-
ment network element 101 1n the PS network 1s adapted to
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receive the Release Request message sent by the access
network of the PS network, and process resources of the UE
in the PS network.

For a GERAN/UTRAN network, the mobility manage-
ment network element of the PS network may be an SGSN;
and for an E-UTRAN, the mobility management network
clement of the PS network may be an MME. Accordingly,
the access network of the PS network may also be corre-
sponding to access networks 1 various PS networks.

The specific procedure for handing over the UE from the
PS network to the CS network 1s as described 1n the method
embodiments of FIGS. 7 and 8, and the details will not be
described herein again. Here, the access network of the PS
network may send the Release Request message to the
mobility management network element of the PS network
alfter receiving a Handofl Direction message sent by the
mobility management network element of the PS network,
or send the Release Request message to the mobility man-
agement network element of the PS network after receiving
an RRC Release Request message sent by the UE. The RRC
Release Request message may be sent by the UE to the
access network of the PS network after the UE receives the
Handofl Direction message. The RRC Release Request
message may further contain indication information ndicat-
ing that the RRC Release Request 1s caused by handing over
the UE to the CS network. For example, the UE carries a
“Cause” IE 1n the message, and a value of the IE 1s set to
“Handover Triggered”; or the UE carries a “Handover
Triggered Indicator” IE 1n the message. The access network
of the PS network may also be adapted to carry indication
information in the Release Request message sent to the
mobility management network element of the PS network,
and the indication information 1s adapted to indicate that the
Release Request 1s caused by handing over the UE to the CS
network. For example, the access network of the PS network
carries a “Cause” IE 1n the Release Request message, and a
value of the IE 1s set to “Handover Triggered”; or the access
network of the PS network carries a “Handover Triggered
Indicator” IE 1n the Release Request message.

The mobility management network element of the PS
network may process the resources of the UE 1n the PS
network through one of the following manners.

(1) The mobility management network element of the PS
network initiates an 1mplicit user detachment procedure to
detach the UE from the PS network. When the UE 1s
detached from the network, the bearers are deleted from the
PS network.

(2) The mobility management network element of the PS
network does not detach the UE (that 1s, reserves an MM
context of the UE). For GBR bearers, the mobility manage-
ment network element of the PS network iitiates a delete
bearer procedure to delete the bearers; and for non-GBR
bearers, the mobility management network element of the
PS network reserves the bearers, but indicates the SGW to
suspend the bearers. The mobility management network
clement of the PS network may indicate the SGW to suspend
the bearers 1n the following methods.

(a) The mobility management network element of the PS
network sends an Update Bearer Request message to the
SGW. For each bearer to be suspended, the Update Bearer
Request message carries an ID of the bearer and a state of
the bearer. The mobility management network element of
the PS network sets the state of the bearer to “suspend.”

(b) The mobility management network element of the PS
network sends a Suspend Bearer Request message to the
SGW. For each bearer to be suspended, the Suspend Bearer

Request message carries an ID of the bearer.
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After receiving indication of bearer suspend, the SGW
sets a state of the bearer to “suspend.” After receiving
downlink data packets on the bearer, the SGW does not
trigger paging. The SGW may bufler the downlink data
packets, or release resources used by the suspended bearers
between the SGW and a downlink user plane network
clement (for example, the SGW releases downlink TEIDs
used by the suspended bearers). For example, for an
E-UTRAN network, the SGW releases resources between
the SGW and an eNodeB; for a UTRAN network, the SGW
releases resources between the SGW and an RNC or a 3G
SGSN: and for a GERAN network, the SGW releases
resources between the SGW and a 2G SGSN.

(3) The mobility management network element of the PS
network does not detach the UE (that 1s, reserves the MM
context of the UE). For VoIP bearers, the mobility manage-
ment network element of the PS network initiates a delete
bearer procedure to delete the bearers; and for the other part
of bearers, the mobility management network element of the
PS network reserves the bearers, but indicates the SGW to
suspend the bearers.

(4) The mobility management network element of the PS
network does not detach the UE (that 1s, reserves the MM
context of the UE). For the bearers, the mobility manage-
ment network element of the PS network reserves these
bearers, but indicates the SGW to suspend the bearers. The
mobility management network element of the PS network
may indicate the SGW to suspend the bearers in the follow-
ing methods.

(a) The mobility management network element of the PS
network sends an Update Bearer Request message to the
SGW. For each bearer to be suspended, the Update Bearer
Request message carries an ID of the bearer and a state of
the bearer. The mobility management network element of
the PS network sets the state of the bearer to “suspend.”

(b) The mobility management network element of the PS
network sends an Update Bearer Request message to the
SGW. The message carries an ID of the UE and states of
bearers. The mobility management network element of the
PS network sets the states of the bearers to “suspend”, and
the SGW sets states of all bearers of the UE to “suspend.”

(c) The mobility management network element of the PS
network sends a Suspend Bearer Request message to the
SGW. For each bearer to be suspended, the Suspend Bearer
Request message carries an 1D of the bearer. After receiving
the Suspend Bearer Request message, the SGW sets a state
of the bearer corresponding to the ID of the bearer to
“suspend.”

(d) The mobility management network element of the PS
network sends a Suspend Bearer Request message to the
SGW. The message carries the ID of the UE. After receiving
the Suspend Bearer Request message, the SGW sets states of
all bearers of the UE to “suspend.”

Note: The mobility management network element of the
PS network may also indicate the SGW to suspend all
bearers of the UE; and the mobility management network
clement of the PS network reserves one part of the bearers
(for example, non-GBR bearers) and initiates a delete bearer
procedure to delete the other part of bearers (for example,
GBR bearers or VoIP bearers) according to different bearer
types.

The mobility management network element of the PS
network deletes one part of the bearers and reserves the other
part of bearers (for example, non-GBR bearers) according to
different bearer types, and indicates the SGW to suspend the
reserved bearers; and the SGW suspends the reserved bear-
ers and deletes the unreserved bearers after receiving a
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Suspend Bearer message (that 1s, the SGW deletes the
unsuspended bearers, for example, the SGW deletes the
GBR bearers or VoIP bearers).

The mobility management network element of the PS
network deletes one part of the bearers and reserves the other
part of bearers (for example, non-GBR bearers) according to
different bearer types, and indicates the SGW to suspend the
bearers (as described in the manner 4, the mobility manage-
ment network element of the PS network sends a Suspend
Bearer Request message to the SGW, and the Suspend
Bearer Request message carries the ID of the UE); and the
SGW suspends the reserved bearers (for example, non-GBR
bearers) and deletes the unreserved bearers after receiving,
the Suspend Bearer message (that 1s, the SGW deletes the

unsuspended bearers, for example, the SGW deletes the
GBR bearers or VoIP bearers).

The mobility management network element of the PS
network deletes one part of the bearers and reserves the other
part of bearers according to different bearer types, and
indicates the SGW to suspend the reserved bearers and
delete the unreserved bearers. One of the following four
methods may be used.

Method 1: The mobility management network element of
the PS network sends an Update Bearer Request message to
the SGW. The Update Bearer Request message contains 1Ds
of bearers to be suspended and IDs of bearers to be deleted
as well as states of the bearers. The states of the bearers to
be suspended are set to “suspend”, and the states of the
bearers to be deleted are set to “delete.” After recerving the
Update Bearer Request message, the SGW suspends the
bearers corresponding to the IDs of the bearers to be
suspended, and delete the bearers corresponding to the IDs
ol the bearers to be deleted.

Method 2: The mobility management network element of
the PS network sends an Update Bearer Request message to
the SGW. The Update Bearer Request message contains a
suspend list of IDs of the bearers to be suspended and a
delete list of IDs of the bearers to be deleted. After receiving
the Update Bearer Request message, the SGW suspends the
bearers corresponding to the suspend list, and deletes the
bearers corresponding to the delete list.

Method 3: The mobility management network element of
the PS network sends a Suspend Bearer Request message to
the SGW. The Suspend Bearer Request message contains
IDs of the bearers to be suspended and a delete list of the IDs
of the bearers to be deleted. After receiving the Suspend
Bearer Request message, the SGW sets states of the bearers
corresponding to the IDs of the bearers to be suspended to
“suspend”, and deletes the bearers corresponding to the
delete list.

Method 4: The mobility management network element of
the PS network sends a Suspend Bearer Request message to
the SGW. The Suspend Bearer Request message contains an
ID of the UE and a delete list of the IDs of the bearers to be
deleted. After receiving the Suspend Bearer Request mes-
sage, the SGW deletes the bearers corresponding to the
delete list, and suspends the other part of bearers.

The communication system may further include: a CS
network, adapted to interact with the mobility management
network element of the PS network, provide radio resources
necessary for handing over the UE, and send a Handoil
Complete message to the mobility management network
clement of the PS network after the handover of the UE 1is
completed. The mobility management network element of
the PS network sends the Handoil Complete message to the
UE through the access network of the PS network. Specific
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implementations are described in the following with refer-
ence to the embodiments corresponding to FIGS. 7 and 8.

Through the communication system provided by the
embodiment of the present invention, the access network of
the PS network sends a Release Request message to the
mobility management network element of the PS network,
and the mobility management network element of the PS
network 1nitiates processing of the resources of the UE 1n the
PS network upon recerving the Release Request message
sent by the access network of the PS network, so that the
processing of the resources of the UE in the PS network 1s
achieved when the UE 1s handed over from the PS network
to a CDMA2000 1x network.

FIG. 11 1s a structural view of a communication system
according to another embodiment of the present invention.
Referring to FIG. 11, the communication system includes a
mobility management network element 111 in a PS network
and a CS network 113. When a UE 1s handed over from the
PS network to the CS network, the CS network 113 1s
adapted to send a Handofl Complete message to the mobaility
management network element of the PS network; and the
mobility management network element 111 1n the PS net-
work 1s adapted to receive the Handofl Complete message
sent by the CS network, and process resources of the UE 1n
the PS network after receiving the Handofl Complete mes-
sage.

For a GERAN/UTRAN network, the mobility manage-
ment network element of the PS network may be an SGSN;
and for an E-UTRAN, the mobility management network
clement of the PS network may be an MME. The CS
network may be a CDMA 2000 1x network, a GSM CS
network, or the like.

The specific procedure for handing over the UE from the
PS network to the CS network 1s as shown in the method
embodiment of FIG. 9, and the details will not be described
herein again. Here, the mobility management network ele-
ment of the PS network processes the resources of the UE in
the PS network after receiving the Handofl Complete mes-
sage.

Further, the communication system may further include
an IWS network element between the CS network and the
PS network, and the CS network may further include an
access network element and a mobility management net-
work element. For example, in a CDMA 2000 1x network,
the access network element may be a 1x CS access network
clement, and the mobility management network eclement
may be a 1x CS MSC.

The IWS network element mainly implements a function
of exchanging and forwarding 1x CS signaling, so as to
encapsulate 1x CS signaling from the 1x CS MSC and send
the encapsulated 1x CS signaling to the UE through the PS
network; or the UE sends encapsulated 1x CS signaling to
the IWS through the PS network, and the IWS forwards the
encapsulated 1x CS signaling to the 1x CS MSC. In specific
implementations, the IWS may be an independent network
clement, or be integrated with other network elements 1n the
network to form an integrated network element, which may
specifically include the following circumstances.

(1) If the IWS network element 1s integrated with the
access network element of the CS network, the integrated
network element 1s adapted to send the Handofl Complete
message to the mobility management network element of the
PS network after receiving the Handofl Complete message
sent by the UE.

(2) If the IWS network element 1s integrated with the
mobility management network element of the PS network,
the access network element of the CS network 1s adapted to

5

10

15

20

25

30

35

40

45

50

55

60

65

20

send the Handoil Complete message to the mobility man-
agement network element of the CS network; and the
mobility management network element of the CS network 1s
adapted to send a Clear Command message to the integrated
network element after recerving the Handoil Complete mes-
sage sent by the access network element of the CS network.

(3) If the IWS between the CS network and the PS
network 1s an independent network element, the access
network element of the CS network 1s adapted to send the
Handofl Complete message to the mobility management
network element of the CS network; the mobility manage-
ment network element of the CS network 1s adapted to send
a Clear Command message to the IWS after receiving the
Handofl Complete message sent by the access network
element of the CS network; and the IWS network element 1s
adapted to send the Handofl Complete message to the
mobility management network element of the PS network
alter recerving the Clear Command message sent by the
mobility management network element of the CS network.

(4) If the IWS 15 integrated with the mobility management
network element of the CS network, the integrated network
clement 1s adapted to send the Handofl Complete message to
the mobility management network element of the PS net-
work after receiving the Handoil Complete message sent by
the access network element of the CS network.

The method used by the mobility management network
clement of the PS network for processing the resources of
the UE 1in the PS network after receiving the Handoil
Complete message 1s the same as that used by the mobility
management network element of the PS network in the
previous embodiment, and the details will not be described
herein again.

FIG. 12 1s a structural view ol a mobility management
network element 1n a PS network according to an embodi-
ment of the present invention. Referring to FIG. 12, the
mobility management network element includes a receiving
unit 121 and a resource processing unit 123. The receiving
umt 121 1s adapted to receive a Release Request message
sent by an access network of the PS network or a Handoft
Complete message sent by a CS network when a UE 1s
handed over from the PS network to the CS network. The
resource processing unit 123 1s adapted to process resources
of the UE 1n the PS network after the receiving umit 121
receives the Release Request message sent by the access
network of the PS network or the Handofl Complete mes-
sage sent by the CS network.

For a GERAN/UTRAN network, the mobility manage-
ment network element of the PS network may be an SGSN;
and for an E-UTRAN, the mobility management network
clement of the PS network may be an MME.

The specific procedure for handing over the UE from the
PS network to the CS network 1s as shown in the method
embodiments of FIGS. 7, 8, and 9, and the details will not
be described herein again.

FIG. 13 1s a structural view of a mobility management
network element 1 a PS network according to another
embodiment of the present invention. Referring to FIG. 13,
the mobility management network element includes a
receiving unit 121 and a resource processing unit 123. Based
on the embodiment corresponding to FI1G. 12, the receiving
unmit 121 may further include a first recerving module 1211
and/or a second recerving module 1213.

The first recerving module 1211 1s adapted to receive the
Release Request message sent by the access network of the
PS network when the UE 1s handed over from the PS
network to the CS network. The Release Request message
may contain indication information adapted to indicate that
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the Release Request 1s caused by handing over the UE to the
CS network. For example, the Release Request message
carrtes a ‘“Cause” IE, and a wvalue of the IF 1s set to
“Handover Triggered”; or the Release Request message
carries a “Handover Triggered Indicator” IE. After receiving
the Release Request message sent by the access network of
the PS network, 11 the first recerving module 1211 finds that
the message carries the indication imformation indicating
that the Release Request 1s caused by handing over the UE
to the CS network, the first receiving module 1211 may
notily the resource processing unit 123 to process the
resources of the UE 1n the PS network.

The second receiving module 1213 1s adapted to receive
the Handofl Complete message sent by the CS network
when the UE 1s handed over from the PS network to the CS
network, which specifically includes the following circum-
stances.

(1) If an IWS network element between the CS network
and the PS network 1s integrated with an access network
clement of the CS network, the second receirving module
1213 15 adapted to receive a Handofl Complete message sent
by the access network element of the CS network.

(2) If the IWS network element between the CS network
and the PS network 1s integrated with the mobility manage-
ment network element of the PS network, the second receiv-
ing module 1213 1s adapted to receive a Clear Command

message sent by a mobility management network element of
the CS network.

(3) If the IWS between the CS network and the PS
network 1s an independent network element, the second
receiving module 1213 1s adapted to receive a Handoil
Complete message sent by the IWS network element, and
the IWS network element sends the Handofl Complete
message to the second receiving module 1213 after receiv-
ing a Clear Command message sent by the mobility man-
agement network element of the CS network.

(4) If the IWS network element between the CS network
and the PS network 1s integrated with the mobility manage-
ment network element of the CS network, the second
receiving module 1213 1s adapted to receive a Handoil
Complete message sent by the mobility management net-
work element of the CS network.

After receiving the Handoil Complete message sent by
the CS network, the second receiving module 1213 may
notily the resource processing unit 123 to process the
resources of the UE 1n the PS network.

Furthermore, the resource processing unit 123 may spe-
cifically include at least one of the following modules: (1) a
first resource processing module 1231, adapted to mnitiate an
implicit user detachment procedure to detach the UE from
the PS network; (2) a second resource processing module
1233, adapted to reserve all bearers of the UE in the PS
network and indicate an SGW to suspend the bearers; and
(3) a third resource processing module 1235, adapted to
initiate a delete bearer procedure to delete bearers corre-
sponding to one part ol bearer types and reserve bearers
corresponding to the other bearer types according to difler-
ent bearer types, and indicate the SGW to suspend the
reserved bearers. For example, for GBR bearers, the third
resource processing module 1235 mitiates a delete bearer
procedure to delete the bearers; and for non-GBR bearers,
the third resource processing module 1235 reserves the
non-GBR bearers, and indicates the SGW to suspend the
non-GBR bearers.

Alternatively, for VoIP bearers, the third resource pro-
cessing module 1235 initiates a delete bearer procedure to
delete the bearers; and for bearers other than the VoIP
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bearers, the third resource processing module 1235 reserves
the bearers other than the VoIP bearers, and indicates the
SGW to suspend the bearers other than the VoIP bearers. In
this way, original voice bearers of the UE 1n the PS network
may be released 1n time, and other non-voice bearers may be
reserved and suspended. Thus, the UE can continuously
provide services to the user after returning to the PS net-
work.

In the embodiment of the present invention, the resource
processing unit may further include at least one of the
following modules, or include various combinations of the
following modules and the first resource processing module,
the second resource processing module, and the third
resource processing module: (1) a fourth resource process-
ing module, adapted to delete one part of the bearers and
reserve bearers according to different bearer types, and
indicate the SGW to suspend the reserved bearers; (2) a fifth
resource processing module, adapted to indicate the SGW to
suspend all bearers of the UE, and reserve one part of the
bearers and initiate a delete bearer procedure to delete the
other part of bearers accordmg to diflerent bearer types; (3)

a sixth resource processing module, adapted to indicate the

SGW to suspend all bearers of the UE, and delete one part
of the bearers and reserve the other part of bearers according
to different bearer types; and (4) a seventh resource pro-
cessing module, adapted to delete one part of the bearers and
reserve the other part of bearers according to different bearer
types, and indicate the SGW to suspend the reserved bearers
and delete the unreserved bearers.
The resource processing unit 123 may also further include
at least one of the following modules: a first bearer sus-
pending module 1237, a second bearer suspending module
1239, a thuird bearer suspending module 1241, and a fourth
bearer suspending module 1243. The second resource pro-
cessing module 1233, the third resource processing module
1235, or the fourth resource processing module may send
IDs of bearers to be suspended to the first bearer suspending
module 1237 or the second bearer suspending module 1239;
alternatively, the second resource processing module 1233,
the fifth resource processing module, or the sixth resource
processing module sends an ID of the UE to the third bearer
suspending module 1241 or the fourth bearer suspending
module 1243 to indicate to suspend all bearers of the UE.
The first bearer suspending module 1237 1s adapted to
receive IDs of the bearers to be suspended and send an
Update Bearer Request message to the SGW. The Update
Bearer Request message contains the I1Ds of the bearers to be
suspended and states of the bearers, and the states of the
bearers are set to “suspend.”

The second bearer suspending module 1s adapted to
receive IDs of the bearers to be suspended and send a
Suspend Bearer Request message to the SGW. The Suspend
Bearer Request message contains the 1Ds of the bearers to be
suspended, and the Suspend Bearer Request message 1s
adapted to indicate the SGW to set states of the bearers
corresponding to the IDs of the bearers to “suspend.”

The third bearer suspending module 1s adapted to receive
the ID of the UE to be suspended and send an Update Bearer
Request message to the SGW. The Update Bearer Request
message contains the ID of the UE and states of bearers, the
states of the bearers are set to “suspend”, and the Update
Bearer Request message 1s adapted to indicate the SGW to
set states of all bearers of the UE to “suspend.”

The fourth bearer suspending module 1s adapted to
receive the ID of the UE to be suspended and send a Suspend
Bearer Request message to the SGW. The Suspend Bearer
Request message contains the ID of the UE, and the Suspend




US RE46,440 E

23

Bearer Request message 1s adapted to indicate the SGW to
set states of all bearers of the UE to “suspend.”

The seventh resource processing module may further
include at least one of the following subunits: (1) a first
processing subunit, adapted to send an Update Bearer
Request message to the SGW, in which the Update Bearer
Request message contains IDs of bearers to be suspended
and IDs of bearers to be deleted as well as states of the
bearers, the states of the bearers to be suspended are set to
“suspend”, and the states of the bearers to be deleted are set
to “delete”; (2) a second processing subunit, adapted to send
an Update Bearer Request message to the SGW, 1n which the
Update Bearer Request message contains a suspend list of
IDs of the bearers to be suspended and a delete list of IDs
of the bearers to be deleted; (3) a third processing subunit,
adapted to send a Suspend Bearer Request message to the
SGW, 1n which the Suspend Bearer Request message con-
tains a suspend list of IDs of the bearers to be suspended and
a delete list of IDs of the bearers to be deleted; and (4) a
fourth processing subunit, adapted to send a Suspend Bearer
Request message to the SGW, 1n which the Suspend Bearer
Request message carries the ID of the UE and a delete list
of IDs the bearers to be deleted.

After the SGW suspends the bearers, the SGW subse-
quently receives downlink data packets on the suspended
bearers but does not trigger paging. The SGW may bufler
these downlink data packets, and may also release resources
used by the suspended bearers between the SGW and a

downlink user plane network element, for example, release
downlink TEIDs used by the suspended bearers. For

example, for an E-UTRAN network, the SGW releases
resources between the SGW and an eNodeB; for a UTRAN
network, the SGW releases resources between the SGW and
an RNC or a 3G SGSN; and for a GFRAN network, the
SGW releases resources between the SGW and a 2G SGSN.

Through the mobility management network element 1n a
PS network provided by the embodiment of the present
invention, the recerving unit 121 receives a Release Request
message sent by the access network of the PS network or a
Handofl Complete message sent by the CS network when
the UE 1s handed over from the PS network to the CS
network, and the resource processing unit 123 processes the
resources of the UE 1n the PS network after the receiving
unit 121 receives the Release Request message sent by the
access network of the PS network or the Handofl Complete
message sent by the CS network, so that the processing of
the resources of the UE 1n the PS network 1s achieved when
the UE 1s handed over from the PS network to the CS
network.

Through the above description of the embodiments, 1t 1s
apparent to those skilled in the art that the present invention
may be implemented through software on a necessary uni-
versal hardware platform, and definitely may also be imple-
mented through hardware; however, in many cases, the
former 1s more preferable. Therefore, the technical solutions
of the present invention or the part that contributes to the
prior art can be substantially provided in the form of a
soltware product. The computer software product 1s stored
in a readable storage medium such as a floppy disk, a hard
disk, or an optical disk of a computer, and contains instruc-
tions to instruct a computer equipment (for example, a
personal computer, a server, or a network equipment) to
perform the methods described in the embodiments of the
present mvention.

The above description 1s merely preferred embodiments
of the technical solutions of the present invention, but 1s not
intended to limit the protective scope of the present mnven-

5

10

15

20

25

30

35

40

45

50

55

60

65

24

tion. Any modification, equivalent replacement, and
improvement without departing from the principles of the
present invention shall fall within the scope of the present
invention.

What 1s claimed 1s:

[1. A method for processing resources comprising:

recerving, by a mobility management network element of
a packet switched (PS) network, one of (a) a Release
Request message sent by an access network of the PS
network and (b) a Handoil Complete message sent by
a circuit switched (CS) network when a user equipment
(UE) 1s handed over from the PS network to the CS
network, and

processing resources of the UE in the PS network;

wherein the receiving, by the mobility management net-
work element of the PS network, the Handofl Complete
message sent by the CS network specifically comprises
at least one of:

i1 an mterworking solution function (IWS) network ele-
ment between the CS network and the PS network 1s
integrated with an access network element of the CS
network, sending, by the access network element of the
CS network, the Handofl Complete message to the
mobility management network element of the PS net-
work after receiving the Handofl Complete message
sent by the UE;

11 the IWS network element between the CS network and
the PS network 1s integrated with the mobility man-
agement network element of the PS network, sending,
by a mobility management network element of the CS
network, a Clear Command message to the mobility
management network element of the PS network after
receiving the Handofl Complete message sent by an
access network element of the CS network;

11 the IWS between the CS network and the PS network
1s an independent network element, sending, by a
mobility management network element of the CS net-
work, a Clear Command message to the IWS network
clement after receiving the Handofl Complete message
sent by an access network element of the CS network;
and sending, by the IWS network element, the Handoil
Complete message to the mobility management net-
work element of the PS network:; and

11 the IWS network element between the CS network and
the PS network 1s mtegrated with a mobility manage-
ment network element of the CS network, sending, by
the mobility management network element of the CS
network, the Handofl Complete message to the mobil-
ity management network element of the PS network
after recerving the Handofl Complete message sent by
an access network element of the CS network.}

[2. The method according to claim 1, wherein before the
receiving, by the mobility management network element of
the PS network, the Release Request message sent by the
access network of the PS network, the method further
COmMprises:

sending, by the access network of the PS network, the
Release Request message to the mobility management
network element of the PS network after receiving a
Handofl Direction message sent by the mobility man-
agement network element of the PS network.]

[3. The method according to claim 1, wherein before the
receiving, by the mobility management network element of
the PS network, the Release Request message sent by the
access network of the PS network, the method further
COmprises:
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sending, by the access network of the PS network, the
Release Request message to the mobility management
network element of the PS network after receiving a
Radio Resource Control (RRC) Release Request mes-
sage sent by the UE, wherein the RRC Release Request
message 1s sent by the UE to the access network of the
PS network after the UE receives a Handofl Direction
message.}
[4. The method according to claim 3, wherein the RRC
Release Request message sent by the UE and received by the
access network of the PS network further comprises indi-
cation information indicating that the RRC Release Request
is caused by handing over the UE to the CS network .}
[5. The method according to claim 1, wherein the Release
Request message received by the mobility management
network element of the PS network further comprises indi-
cation information indicating that the Release Request 1s
caused by handing over the UE to the CS network, and the
mobility management network element of the PS network
processes the resources of the UE 1n the PS network accord-
ing to the indication information.]
[6. The method according to claim 1, wherein the pro-
cessing, by the mobility management network element of
the PS network, the resources of the UE in the PS network
comprises at least one of:
initiating, by the mobility management network element
of the PS network, an implicit user detachment proce-
dure to detach the UE from the PS network;

reserving, by the mobility management network element
of the PS network, all bearers of the UE in the PS
network, and indicating a serving gateway (SGW) to
suspend the bearers; and

deleting, by the mobility management network element of

the PS network, one part of bearers and suspending the
other part of bearers according to diflerent bearer
types.]
[7. The method according to claim 6, wherein the delet-
ing, by the mobility management network element of the PS
network, one part of the bearers and suspending the other
part of bearers according to the different bearer types com-
prises at least one of:
initiating, by the mobility management network element
of the PS network, a delete bearer procedure to delete
one part of the bearers and reserving the other part of
bearers according to the different bearer types, and
indicating the SGW to suspend the reserved bearers;

indicating, by the mobility management network element
of the PS network, the SGW to suspend all bearers of
the UE; and reserving, by the mobility management
network element of the PS network, one part of the
bearers and i1mitiating a delete bearer procedure to
delete the other part of bearers according to the difer-
ent bearer types;

deleting, by the mobility management network element of

the PS network, one part of the bearers and reserving
the other part of bearers according to the different
bearer types, and idicating the SGW to suspend the
reserved bearers; and suspending, by the SOW, the
reserved bearers, and deleting the unreserved bearers;
deleting, by the mobility management network element
of the PS network, one part of the bearers and reserving
the other part of bearers according to the different
bearer types, and indicating the SGW to suspend all
bearers of the UE; and deleting, by the SGW, one part
of the bearers and reserving the other part of bearers
according to the different bearer types after receiving a
Suspend Bearer message; and
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deleting, by the mobility management network element of
the PS network, one part of the bearers and reserving
the other part of bearers according to the different
bearer types, and indicating the SGW to suspend the
reserved bearers and delete the unreserved bearers.]
[8. The method according to claim 7, wherein the indi-
cating, by the mobility management network element of the
PS network, the SGW to suspend the reserved bearers and
delete the unreserved bearers comprises at least one of:
sending, by the mobility management network element of
the PS network, an Update Bearer Request message to
the SGW, wherein the Update Bearer Request message
contains IDs of bearers to be suspended and IDs of
bearers to be deleted as well as states of the bearers, the
states of the bearers to be suspended are set to suspend,
and the states of the bearers to be deleted are set to
delete;
sending, by the mobility management network element of
the PS network, an Update Bearer Request message to
the SGW, wherein the Update Bearer Request message
contains a suspend list of IDs of bearers to be sus-
pended and a delete list of IDs of bearers to be deleted;

sending, by the mobility management network element of
the PS network, a Suspend Bearer Request message to
the SGW, wherein the Suspend Bearer Request mes-
sage contains a suspend list of IDs of bearers to be
suspended and a delete list of IDs of bearers to be
deleted; and

sending, by the mobility management network element of

the PS network, a Suspend Bearer Request message to
the SGW, wherein the Suspend Bearer Request mes-
sage carries an ID of the UE and a delete list of IDs of
bearers to be deleted.}

[9. The method according to claim 6, wherein the indi-
cating, by the mobility management network element of the
PS network, the SGW to suspend the bearers comprises at
least one of:

sending, by the mobility management network element of

the PS network, an Update Bearer Request message to
the SGW, wherein the Update Bearer Request message
comprises IDs of bearers to be suspended and states of
the bearers, and the states of the bearers are set to
suspend;

sending, by the mobility management network element of

the PS network, a Suspend Bearer Request message to
the SGW, wherein the Suspend Bearer Request mes-
sage comprises IDs of bearers to be suspended; and

setting, by the SGW, states of the bearers corresponding,
to the IDs of the bearers to suspend aifter recerving the
Suspend Bearer Request message;

sending, by the mobility management network element of
the PS network, an Update Bearer Request message to
the SOW, wherein the Update Bearer Request message
contains an ID of the UE and states of bearers, and the
states of the bearers are set to suspend; and setting, by
the SGW, the states of all bearers of the UE to suspend;
and

sending, by the mobility management network element of
the PS network, a Suspend Bearer Request message to
the SGW, wherein the Suspend Bearer Request mes-
sage contains an ID of the UE; and setting, by the SGW,
states of all bearers of the UE to suspend alfter receiving
the Suspend Bearer Request message.]

[10. A mobility management network element in a packet

65 switched (PS) network, comprising:

a receiving unit for recerving a Release Request message
sent by an access network of the PS network or a
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Handofl Complete message sent by a circuit switched
(CS) network when a user equipment (UE) 1s handed
over from the PS network to the CS network, and

a resource processing unit for processing resources of the

28

a third resource processing module for nitiating delete
bearer procedure(s) to delete bearers corresponding to
one part of bearer types and reserve bearers corre-
sponding to the other bearer types according to the

UE 1n the PS network after the receiving unit receives 5 different bearer types, and indicate the SGW to suspend

the Release Request message sent by the access net- the reserved bearers;

work of the PS network or the Handofl Complete a fourth resource processing module for deleting one part

message sent by the CS network of the bearers and reserve the other part of bearers
wherein the receiving unit comprises at least one of the according to the different bearer types, and indicate the

following modules: 10 SGW to suspend the reserved bearers;

a first recerving module for recerving the Release Request a fifth resource processing module for indicating the SGW
message sent by the access network of the PS network to suspend all bearers of the UE, reserve one part of the
when the UE 1s handed over from the PS network to the bearers, and 1nitiate a delete bearer procedure to delete
CS network, wherein the Release Request message the other part of bearers according to the different
comprises indication information indicating that the 15 bearer types;

Release Request 1s caused by handing over the UE to a sixth resource processing module for indicating the
the CS network; and SGW to suspend all bearers of the UE, delete one part

a second receiving module for receiving the Handoil of the bearers, and reserve the other part of bearers
Complete message sent by the CS network when the according to the different bearer types; and
UE 1s handed over from the PS network to the CS 20  a seventh resource processing module for deleting one
network; wherein: part of the bearers and reserve the other part of bearers

if an interworking solution function IWS) network ele- according to the different bearer types, and indicate the
ment between the CS network and the PS network 1s SGW to suspend the reserved bearers and delete the
integrated with an access network element of the CS unreserved bearers.]
network, the second receiving module is for receiving 25  [12. The mobility management network element accord-

ing to claim 11, wherein the resource processing unit further
comprises at least one of the following modules: a first
bearer suspending module, a second bearer suspending
module, a third bearer suspending module, and a fourth
bearer suspending module; the second resource processing
module, the third resource processing module or the fourth
resource processing module sends IDs of bearers to be
suspended to the first bearer suspending module or the
second bearer suspending module, or the second resource
processing module, the fifth resource processing module or
the sixth resource processing module sends an 1D of the UE
to the third bearer suspending module or the fourth bearer
suspending module; wherein:

the first bearer suspending module 1s for recerving IDs of
bearers to be suspended and send an Update Bearer
Request message to the SGW, wherein the Update
Bearer Request message contains the 1Ds of the bearers

the Handofl Complete message sent by the access
network element of the CS network; or

if the IWS network element between the CS network and
the PS network 1s integrated with the mobility man-
agement network element of the PS network, the sec- 30
ond receiving module 1s for recerving a Clear Com-
mand message sent by a mobility management network
element of the CS network; or

if the IWS network element between the CS network and
the PS network 1s an independent network element, the 35
second receiving module 1s for receiving the Handofl
Complete message sent by the IWS network element,
wherein the IWS network element sends the Handoil
Complete message to the second recerving module after
receiving a Clear Command message sent by a mobility 40

management network element of the CS network; or
if the IWS network element between the CS network and

the PS network 1s itegrated with a mobility manage-
ment network element of the CS network, the second

to be suspended and states of the bearers, and the states
of the bearers are set to suspend;

receiving module 1s for receiving the Handofl Com- 45  the second bearer suspending module 1s for receiving the
plete message sent by the mobility management net- IDs of the bearers to be suspended and send a Suspend
work element of the CS network ] Bearer Request message to the SGW, wherein the
[11. A mobility management network element in a packet Suspend Bearer Request message contains the IDs of
switched (PS) network, comprising: the bearers to be suspended, and the Suspend Bearer
a recerving unit for receiving a Release Request message 50 Request message 1s for indicating the SGW to set the
sent by an access network of the PS network or a states of the bearers corresponding to the IDs of the
Handoil Complete message sent by a circuit switched bearers to suspend;
(CS) network when a user equipment (UE) 1s handed the third bearer suspending module 1s for receiving the 1D
over from the PS network to the CS network, and of the UE to be suspended and send an Update Bearer
a resource processing unit for processing resources of the 55 Request message to the SGW, wherein the Update
UE 1n the PS network after the receiving unit receives Bearer Request message contains the 1D of the UE and
the Release Request message sent by the access net- states of bearers, the states of the bearers are set to
work of the PS network or the Handofl Complete suspend, and the Update Bearer Request message 1s for
message sent by the CS network; indicating the SGW to set states of all bearers of the UE
wherein the resource processing unit specifically com- 60 to suspend; and
prises at least one of the following modules: the fourth bearer suspending module is for receiving the
a first resource processing module for initiating an ID of the UE to be suspended and send a Suspend
implicit user detachment procedure to detach the UE Bearer Request message to the SGW, wherein the
from the PS network; Suspend Bearer Request message contains the ID of the
a second resource processing module for reserving all 65 UE, and the Suspend Bearer Request message 1s for

bearers of the UE in the PS network and indicate a
serving gateway (SGW) to suspend the bearers;

indicating the SGW to set the states of all bearers of the
UE to suspend.]
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[13. The mobility management network element accord-
ing to claam 11, wherein the seventh resource processing
module comprises at least one of the following subunits:

a first processing subunit for sending an Update Bearer
Request message to the SGW, wherein the Update
Bearer Request message contains 1Ds of bearers to be
suspended and IDs of bearers to be deleted as well as
states of the bearers, the states of the bearers to be
suspended are set to suspend, and the states of the
bearers to be deleted are set to delete;

a second processing subunit for sending an Update Bearer
Request message to the SGW, wherein the Update
Bearer Request message contains a suspend list of 1Ds
of bearers to be suspended and a delete list of 1Ds of

bearers to be suspended;

a third processing subunit for sending a Suspend Bearer

Request message to the SGW, wherein the Suspend

Bearer Request message contains a suspend list of 1Ds
ol bearers to be suspended and a delete list of IDs of
bearers to be deleted; and

a Tfourth processing subunit for sending a Suspend Bearer
Request message to the SGW, wherein the Suspend
Bearer Request message carries the ID of the UE and
a delete list of IDs of bearers to be deleted.]

14. A method for processing vesources during a handover
of a user equipment (UL) from a packet switched (PS)
network to a circuit switched (CS) network, the method
comprising: deleting, by a serving gateway (SGW), Guar-
anteed Bit Rate (GBR) bearers of the UE in a delete beaver

procedure initiated from a mobility management network
element of the PS network; and suspending, by the SGW, non
Guaranteed Bit Rate (non-GBR) bearers of the UE accovrd-
ing to a suspend bearer request message from the mobility
management network element.

15. The method accovding to claim 14, wherein the
suspending comprises setting, by the SGW, the non-GBR
bearers of the UL as suspended status after receiving the
suspend beaver vequest message.

16. The method according to claim 14, wherein the
suspend bearver request message is a Suspend Bearer
Request.

17. A serving gateway (SGW) comprising:

a receiver configured to receive a delete bearer request

message for deleting Guaranteed Bit Rate (GBR) bear-
ers of a user equipment (ULE) and a suspend bearer

request message for suspending non GBR bearers of

the UE from a mobility management network element
during a handover of the UL from a packet switched
(PS) network to a circuit switched (CS) network; and

a processor coupled to the receiver and configured to:

delete the Guaranteed Bit Rate (GBR) beavers of the UE
in the delete bearer procedure; and

suspend the non Guaranteed Bit Rate (non-GBR) bearers
of the UL according to the suspend bearer request
message.
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18. The SGW according to claim 17, wherein the proces-
sor is configured to set the non-GBR bearvers of the UE as
suspended status.

19. A method for processing resources during a handover
of a user equipment (UL) from a packet switched (PS)
network to a circuit switched (CS) network, the method
cCoOmprising:

initiating, by a mobility management network element in

the PS network, a delete bearer procedure to delete
Guaranteed Bit Rate (GBR) bearers of the UL,

deleting, by a serving gateway (SGW), the GBR bearers
of the UE in the delete bearer procedure;

sending, by the mobility management network element, a
suspend bearer request message for suspending non

Guaranteed Bit Rate (non-GBR) bearers of the UE to
the SGW: and
suspending, by the SGW, the non-GBR bearers of the UE

according to the suspend bearer request message.
20. The method according to claim 19, wherein the
suspending comprises setting, by the SGW, the non-GBR

bearers of the UL as suspended status after receiving the
suspend bearer request message.

21. The method according to claim 19, wherein the
suspend beaver request message is a Suspend Beaver
Request.
22. The method according to claim 19, further compris-
ing: sending, by an access network of the PS network, a
release request message to the mobility management net-
work element of the PS network.
23. A communication system comprising a mobility man-
agement network element and a serving gateway (SGW),
wherein:
the mobility management network element is configured
[o:

initiate a delete bearer procedure to delete Guaranteed
Bit Rate (GBR) bearers of a user equipment (UE) and
send a suspend bearer request message for suspending
non-GBR bearers of the UE to a serving gateway
(SGW), during a handover of the UE from a packet
switched (PS) network to a circuit switched (CS) net-
work; and

the serving gateway is configured to:

delete the GBR bearers of the UE in the delete bearer

procedure; and

suspend the non-GBR bearers of the UE according to the

suspend beaver vequest message.

24. The communication system accovding to claim 23,
wherein the suspend bearer request message is a Suspend
Bearer Request.

25. The communication system accorvding to claim 23,

further comprising an access network configured to send a

release request message to the mobility management net-
work element.

26. The communication system accovding to claim 23,
wherein the SGW is configured to set the non-GBR bearers
of the UE as suspended status.
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