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Fig. 3
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Adding a resource combination indication to an HO_Req
message, a Path_Pereg_Req message and a 7
Path_Reg Req message S302

'

hand-off request processing: when the multiple service flows
of the MS is handed off from the current serving network to the
target network, the target network will determine whether the
MS is allowed to hand off to a target network according to the "
resource combination indication in the HO_Req message and | S304
whether the handoff of the multiple service flows is accepted by
the target network

l

path pre-establishment processing: when it is allowed to hand
off the multiple service flows of the MS from the current serving
network to the target network, the target network or an anchor
ASN may determine whether data paths between the target
network and the anchor ASN can be pre-established according e
to the resource combination indication in the Path_Prereg Req S306
message and the availability of establishing data path pre-
registration of the multiple service flows

A 4
path establishment processing: when it is allowed to hand off
the multiple service flows of the MS from the current serving
network to the target network and the path pre-registration
processing is not performed, then the target network or the
anchor ASN may determine whether data paths between the |/
target network and the anchor ASN can be established S308
according to the resource combination indication in the
Path_Reg Req message and availability of establishing data
path registration of the multiple service flows

l
( End )
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Fig. 4
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Adding multiple service flows bindling indication
information to an HO_Req message, a Path_Pereg_Req \/\
message or a Path_Reg Req message 5402

hand-off request processing: determining whether the MS is
allowed to hand off to a target network according to the
multiple service flows binding indication information in the
HO_Req message and whether the handoff of the multiple U
service flows is accepted by a target nework when the multiple | s404
service flows of the MS is handed off from a current serving
network to the target network

path pre-establishment processing: determining whether the
data paths between the target nework and the anchor ASN can
be pre-established according to the multiple service flows

binding indication information in the Path_Prereg Req \/\
message and the availability of establishing data path pre- S406
registration of the multiple service flows when it is allowed to
hand off the multiple service flows of the MS from the current
serving nework to the target nework

'

path establishment processing: determining whether data
paths between the target nework and the anchor ASN can be
established according to the multiple service flows binding
indication information in the Path_Reg_Req message and the
availability of establishing data path registration of the multiple 7
service flows when it is allowed to hand off the multiple service| S408
flows of the MS from the current serving nework to the target
nework and the path pre-registration processing is not
performed

'
(Ea )
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OPTIMIZATION METHOD OF MULTIPLE
SERVICE FLOWS OPERATION FOR WIMAX
SYSTEM

TECHNICAL FIELD

[0001] The present invention relates to the field of commu-
nications, and particularly relates to an optimization method
of multiple service flows operation for a worldwide interop-
erability for microwave access (WiMAX) system.

BACKGROUND

[0002] Ina WiMAX wireless communication system, ser-
vice of multiple service flows may be provided for one user at
the same time. The WiMAX allows operation requests of
multiple service flows to be included in one message. In a
network working group (NWG for short, which is one of the
working groups of WiMAX standard organization and
responsible for the work relating to network technologies of
the WiMAX system) standard, a resource combination indi-
cation field may be included in a message to indicate whether
operation results of multiple service flows in a same request
message are bound. If multiple service flows are bound, then
failure of any service flow will result in the failure of sched-
uled operation of all service flows in the entire request mes-
sage; if the multiple service flows are not bound, then the
failure of any service flow will only affect its own scheduled
result; if there is no resource combination indication field,
then the default is that the multiple service flows are not
bound.

[0003] During a hand-off process, multiple service tlows
processing may be involved in one message. In the current
NWG standard, the definition of a hand-off request message
does not contain the resource combination indication, which
may result in the loss of original service flow binding infor-
mation after a mobile station (MS) executes a handoff. Under
the situation that the service flow binding information is lost,
if it is required to acquire the lost information again, then
corresponding processing will be needed. This will increase
signaling traffic.

[0004] FIG. 1 is a signaling flow chart of processing in a
hand-off preparation stage during a handoff in a prior art. As
shown in FIG. 1, the hand-off scenario is that (a target net-
work) initiates authentication key (AK) context acquisition
and data path pre-registration initiated by target network.
FIG. 1 only illustrates the flow of a handoff to target Network
1 for easy understanding and description. It can be easily
thought of that there might be a plurality of target networks in
an actual process.

[0005] As shown in FIG. 1, the processing in a hand-off
preparation stage may include the following steps (step
11-step 17):

[0006] step 11:an MS sends an MOB_MSHO-REQ (inter-
face hand-off request) message to a serving ASN (current
serving network) to initiate a handoff;

[0007] step 12: the serving ASN sends an HO_Req (hand-
off request) message to one or a plurality of target networks;
this message includes an authenticator ID and an anchor ASN
GW ID (anchor network gateway 1D);

[0008] step 13: target ASN 1 (target Network 1) initiates a
context request flow to an authenticator ASN (authenticator
network), in actual implementation, the initiation of the step
13 may be deferred to a hand-off action stage;
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[0009] step 14: the target ASN 1 (target Network 1) or an
anchor ASN (a network where a data management unit is
located) initiates a data path pre-establishment flow, in actual
implementation, the initiation of the step 14 may be deferred
to a hand-off action stage;

[0010] step 15: the target ASN 1 sends an HO_Rsp (hand-
off response) message to the serving ASN in response to the
HO_Req;

[0011] step 16: the serving ASN sends an MOB_BSHO-
RSP (interface hand-off response) message to the MS, this
message includes a potential target BS (target base station)
that is selected by one or a plurality of networks for the MS
and can be handed off to; and

[0012] step 17: the serving ASN sends an HO_Ack (hand-
off acknowledgement response) to the target ASN 1 to which
the potential target BS belongs.

[0013] Further, if there was a binding relationship among
multiple service flows of the MS originally, after the MS is
handed off from ASN ato ASN b, the default ofthe ASN b will
be that the multiple service flows of the MS are not bound, for
the previous hand-off message did not transfer information
about the binding of the multiple service flows of the MS to
the ASN b, thus it is possible to result in the loss of the
information about the binding of the multiple service flows of
the MS after the handoff takes place. Therefore, according to
the prior art, when the MS hands off to the target network
again in the ASN b, the executed processing will be the same
as the processing shown in FIG. 1, the only difference is that
the ASN b will be changed into corresponding serving ASN.
[0014] Further, the resource combination indication filed is
not contained in the Path_Prereg Req (path pre-registration
request)/Path_Reg Req (path registration request) message
defined by the existing NWG, with regard to the operation
request of multiple service flows, it can not be guaranteed that
the original service flow binding information is integrally
transferred after the handoff. That is not good for the optimi-
zation of the target network judging on the multiple service
flows.

[0015] FIG. 2 is a signaling flow chart of processing in a
hand-offaction stage during a handoff in a prior art. As shown
in FIG. 2, the serving ASN sends an HO_Cnf (hand-oft con-
firm) message to the target ASN. The processing in the HO
action stage may include the following steps (step 201-step
211):

[0016] step 201: according to a protocol, the MS sends an
MOB_HO-IND (interface hand-off indication) message to
the serving ASN to inform it that one of the target ASNs
selected by the serving ASN has been handed off;

[0017] step 202: after the serving ASN receives the MOB_
HO-IND message, it will send an HO_Cnf message to the
target ASN selected in the previous step;

[0018] step 203: the target ASN selected above sends an
HO_Ack message to the serving ASN;

[0019] step 204: if the HO_Req or the HO_Cnf message
contains the authenticator ID and the authentication key (AK)
context of the corresponding MS is not acquired in the pre-
vious hand-off preparation stage, then the target ASN
selected above will initiate a context request flow to an
authenticator ASN (a network where an authenticator is
located) and requests the AK context for the MS;

[0020] step 205: if the HO_Req or HO_Cnf message con-
tains an anchor ASN GW ID (anchor network gateway 1D)
field and the data path pre-registration flow has not started,
then the flow may start in this step; if the data path pre-
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registration flow has started and SF Info (service flow infor-
mation) in the Path Prereg_Req and response messages
includes data delivery trigger, then the distribution of any
service flow of the MS will be triggered at once;

[0021] step 206: the MS initiates a flow of reaccessing the
target ASN selected above;

[0022] step 207: the target ASN selected above initiates the
data path registration flow to the anchor ASN;

[0023] step 208: after the network reaccess is completed
with success, the target ASN selected above will initiate a
cipher-based message authentication code key count (CMAC
key count) updating flow;

[0024] step 209: after the network reaccess is completed
with success, the target ASN selected above may send an
HO_Complete (hand-off complete) message to the serving
ASN to inform it of hand-off completion; and

[0025] step 210-211: after data paths between the anchor
ASN and the target ASN selected above is established, the
anchor ASN may initiate a data path deregistration flow to the
old serving ASN.

[0026] So far, no technical scheme that introduces optimi-
zation processing of multiple service flows binding relation-
ship into a hand-off process has been proposed.

SUMMARY

[0027] The present invention is made in view of that no
technical scheme that introduces optimization processing of
multiple relationship flows binding relationship into a hand-
off process has been proposed up till present, the main object
of which is to provide an optimization method of multiple
service flows operation for a WiMAX system. This method
may provide an option for a target network that the target
network can choose service flow binding operation during a
handoff, thereby improving the processing of multiple ser-
vice flows.

[0028] According to one aspect of the present invention, an
optimization method of multiple service flows operation for a
WiMAX system is provided.

[0029] This method includes: adding a resource combina-
tion indication to a handoff request message, a path pre-
registration request message and a path registration request
message, wherein the resource combination indication is
used to indicate whether multiple service flows of a mobile
station (MS) are bound with each other;

[0030] hand-off request processing: when the multiple ser-
vice flows of the MS is handed off from a current serving
network to a target network, the target network may deter-
mine whether the MS is allowed to hand off to a target net-
work according to the resource combination indication in the
hand-oft request message and whether the handoff of the
multiple service flows is accepted by the target network;
[0031] path pre-establishment processing: when it is
allowed to hand oft the multiple service flows of the MS from
the current serving network to the target network, the target
network or a network where a data management unit is
located (anchor ASN) may determine whether data paths
between the target network and the anchor ASN can be pre-
established successfully according to the resource combina-
tion indication in the path pre-registration request message
and the availability of establishing data path pre-registration
of'the multiple service flows; and path establishment process-
ing: when it is allowed to hand oft the multiple service flows
of the MS from the current serving network to the target
network and the path pre-registration processing is not per-
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formed, the anchor ASN may determine whether the data
paths between the target network and the anchor ASN can be
established successfully according to the resource combina-
tion indication in the path registration request message and
the availability of establishing data path registration of the
multiple service flows.

[0032] Wherein, in the hand-off request processing, it may
further include: the MS initiates the handoff to the current
serving network or the current serving network initiates the
handoff; the current serving network sends the hand-off
request message to the target network; when the resource
combination indication in the hand-off request message indi-
cates the multiple service flows of the MS are bound, if some
of the multiple service flows are rejected by the target net-
work, then the target network may determine that the MS is
not allowed to hand off to the target network; if none of the
multiple service flows is rejected by the target network, then
the target network may determine that the MS is allowed to
hand off to the target network. Moreover, when the MS is not
allowed to hand off to the target network, it may further
include: the target network sends a response message to the
current serving network and the response message omits
some information needed for subsequent handoff procedures;
the current serving network informs the MS of the candidate
target networks to which the handoff will be performed,
wherein the candidate target networks do not include the
target network that rejects the MS.

[0033] In addition, in the path pre-establishment process-
ing, it may further include: the target network sends the path
pre-registration request message to the anchor ASN, or the
anchor ASN sends the path pre-registration request message
to the target network; when the resource combination indica-
tion in the path pre-registration request message indicates the
multiple service flows are bound with each other, if the net-
work where a message receiver is located fails in processing
the path pre-registration of some of the multiple service flows,
then the target network or the anchor ASN will determine that
the pre-establishment of the data paths between the target
network and the anchor ASN is not allowed, and will termi-
nate the path pre-establishment processing; if the path pre-
registration of each of the multiple service flows is success-
fully established, then the pre-establishment of those data
paths will be allowed.

[0034] In addition, in the path establishment processing, it
may further include: the target network sends the path regis-
tration request message to the anchor ASN; when the resource
combination indication in the path registration request mes-
sage indicates the multiple service flows are bound with each
other, as well as the path pre-registration is not performed, if
the anchor ASN fails in processing the path registration of
some of the multiple service flows, then it will determine that
the establishment of the data paths between the target network
and itself is not allowed, and will terminate the path estab-
lishment processing; if the path registration of each of the
multiple service flows is successfully established, then estab-
lishment of the data paths between the target network and the
anchor ASN is allowed.

[0035] Moreover, in this method, it may further include: the
resource combination indication that indicates the binding
relationship among the multiple service flows of the MS is
transferred from the current serving network to the target
network during the handoff.

[0036] And expressions for the resource combination indi-
cation may include at least one of the following: a resource
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combination indication ID and a service flow ID are used
cooperatively; the multiple service flows in a binding rela-
tionship use the resource combination indications with a
same ID; respective resource combination indications are set
respectively in the information of each of the multiple service
flows for the binding relationship.

[0037] Besides, if the resource combination indication in
the hand-off request message, the path pre-registration
request message and the path registration request message
indicates the multiple service flows are not bound with each
other, then the hand-off request processing, the path pre-
establishment processing and the path establishment process-
ing will be performed, next, multiple service flows processing
will be triggered, wherein the resource combination indica-
tion includes a resource combination requirement and a con-
vergence sublayer type. The convergence sublayer type is
used to indicate the scope of the multiple service flows bound
by the resource combination requirement, wherein the bind-
ing scope includes levels at MSs and service convergence
sublayers.

[0038] According to another aspect of the present inven-
tion, an optimization method of multiple service flows opera-
tion for a WiMAX system is provided, including: adding
multiple service flows binding indication information to a
hand-oft request message, a path pre-registration request
message or a path registration request message, wherein the
information is used to indicate whether multiple service flows
of'a MS are bound with each other; hand-off request process-
ing: determining whether the MS is allowed to hand offto the
target network according to the multiple service flows bind-
ing indication information in the hand-off request message
and whether the handoff of the multiple service flows is
accepted by the target network when the MS handed off from
a current serving network to a target network; path pre-estab-
lishment processing: determining whether the data paths
between the target network and a network where a data man-
agement unit is located (anchor ASN) can be pre-established
according to the multiple service flows binding indication
information in the path pre-registration request message and
the availability of establishing data path pre-registration of
the multiple service flows when it is allowed to hand off the
multiple service flows of the MS from the current serving
network to the target network; path establishment processing:
determining whether the data paths between the target net-
work and the anchor ASN can be established according to the
multiple service flows binding indication information in the
path registration request message and the availability of
establishing data path registration of the multiple service
flows when it is allowed to hand off the multiple service flows
of the MS from the current serving network to the target
network and the path pre-registration processing is not per-
formed.

[0039] Through providing an assistance for the target net-
work to make a judgement on the service flow operation, the
foregoing technical scheme of the present invention over-
comes the shortcomings of the prior art under the condition of
multiple service flows, meanwhile, guarantees the integrity of
the original service flow binding information after the MS
hands off to the target network and avoids the errors of the
multiple service flows processing that might arise therefrom.

BRIEF DESCRIPTION OF THE DRAWINGS

[0040] FIG. 1 is a signaling flow chart of processing in a
hand-off preparation stage according to related art;
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[0041] FIG. 2 is a signaling flow chart of processing in a
hand-off action stage according to related art;

[0042] FIG. 3 is a flow chart of an optimization method of
multiple service flows operation for a WiMAX system
according to Embodiment 1 of the present invention; and
[0043] FIG. 4 is a flow chart of an optimization method of
multiple service flows operation for a WiMAX system
according to Embodiment 2 of the present invention.

DETAILED DESCRIPTION
[0044] Function overview
[0045] Through sending information about whether mul-

tiple service flows are bound to a target network and provid-
ing an option for the target network to make a judgement on
service flow binding operation, the technical scheme pro-
vided in the embodiments of the present invention guarantees
the integrity of the original service flow binding information
after a MS hands off to the target network and avoids errors of
multiple service flows processing that might arise therefrom.
[0046] The present invention will be described in details
hereinafter with reference to the drawings and the embodi-
ments. It should be noted that the embodiments in this appli-
cation and the features thereof may be combined with one
another if no interference occurs.

Embodiment 1

[0047] Inthe embodiment of the present invention, an opti-
mization method of multiple service flows operation for a
WiMAX system is provided. FIG. 3 illustrates the optimiza-
tion method of multiple service flows operation fora WiMAX
system according to the embodiment of the present invention.
As shown in FIG. 3, this method includes step S302-step
S308, which will be described in details below.

[0048] Step S302: a resource combination indication is
added to an HO_Req message, a Path_Prereg Req message
and a Path_Reg Req message. The resource combination
indication is used to indicate whether multiple service flows
of'a MS are bound with each other. The resource combination
indication may include a resource combination requirement
and a convergence sublayer type, where the resource combi-
nation requirement is used to identify whether the multiple
service flows are bound. When it is identified that the multiple
service flows are bound, it means that failure of any service
flow will cause the following result: all requests for scheduled
operations of all flows at this level under the requests are
rejected; otherwise, when it is identified that the multiple
service flows are not bound, it means that failure of a service
flow only affects itself and will not affect operating results of
other service flows under the requests. The convergence sub-
layer type is used to indicate the scope of the multiple service
flows bound by the resource combination requirement. The
binding scope includes: levels at MSs and service conver-
gence sublayers.

[0049] If the resource combination indication in the
HO_Req message, the Path_Prereg Req message and the
Path_Reg Req message indicates the multiple service flows
are not bound with each other, then the hand-off request
processing, the path pre-establishment processing and the
path establishment processing will be performed, next, mul-
tiple service flows processing will be triggered. During the
handoff, the resource combination indication is transferred
from a current serving network to a target network.
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[0050] The foregoing resource combination indication may
have the following three expressions: (1) a resource combi-
nation indication ID and a service flow ID are used coopera-
tively, i.e. information of all service flows is included in one
message and meanwhile the binding ID of resource combi-
nation and the service flow ID are used cooperatively; (2) the
multiple service flows in a binding relationship use the
resource combination indication with a same ID, i.e. infor-
mation ofall service flows is included in one message, and the
multiple service flows in a binding relationship use a same
binding ID, to identify this group of service flows in a binding
relationship; (3) respective resource combination indication
is set respectively in information of each group of the service
flows among the multiple service flows in a binding relation-
ship, i.e. each group of the service flows among the multiple
service flows in a binding relationship is set in one message,
and indicates the binding relationship of this group of service
flows in combination with the binding ID of the resource
combination.

[0051] Step S304: hand-off request processing: when the
multiple service flows of the MS is handed off from the
current serving network to the target network, the target net-
work will determine whether the MS is allowed to hand off to
a target network according to the resource combination indi-
cationin the HO_Req message and whether the handoffof the
multiple service flows is accepted by the target network.
[0052] Specifically, the serving network may send the
HO_Req message to the target network after it receives a
hand-off initiation message from the MS or after it itself
initiates the handoff. When the resource combination indica-
tion included in the HO_Req message indicates the multiple
service flows of the MS are bound, if some of the multiple
service flows are rejected by the target network, then the
target network may determine that the MS is allowed to hand
off to a target network, at the moment, the target network
sends a response message to the current serving network, and
the response message omits some information needed for
subsequent handoff procedures; the current serving network
informs the MS of the candidate target networks to which the
handoff will be performed, wherein the candidate target net-
works do not include the target network that rejects the MS; if
non of the multiple service flows is rejected by the target
network, the target network may determine that the MS is
allowed to hand off to a target network.

[0053] Step S306: path pre-establishment processing:
when it is allowed to hand off the multiple service flows of the
MS from the current serving network to the target network,
the target network or an anchor ASN may determine whether
data paths between the target network and the anchor ASN
can be pre-established according to the resource combination
indication in the Path_PreregReq message and the availabil-
ity of establishing data path pre-registration of the multiple
service flows.

[0054] The step S306 may be executed in the hand-off
preparation stage or in the handoff action stage, or may not be
executed.

[0055] In the path pre-establishment processing, it may be
the case that the target network sends the Path_Prereg Req
message to the anchor ASN, or the anchor ASN sends the
Path_Prereg_Req message to the target network.

[0056] When the resource combination indication in the
Path_Prereg_Req message indicates multiple service flows
are bound with each other, if the network where the message
receiver is located fails in processing the path pre-registration
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of some of the multiple service flows, the target network or
the anchor ASN will determine that the pre-establishment of
the data paths between the target ASN and the anchor ASN is
not allowed, and will terminate the path pre-establishment
processing; if the path pre-registration of each of the multiple
service flows is successfully established, then the pre-estab-
lishment of the data paths will be allowed.

[0057] Step S308: path establishment processing: when itis
allowed to hand off the multiple service flows of the MS from
the current serving network to the target network and the path
pre-registration processing is not performed, then the target
network or the anchor ASN may determine whether data
paths between the target network and the anchor ASN can be
established according to the resource combination indication
inthe Path_Reg Reqmessage and availability of establishing
data path registration of the multiple service flows.

[0058] From the above descriptions, it can be seen that
during the hand-off request processing, the path pre-estab-
lishment processing and the path establishment processing, if
service flows are bound with each other, then as long as one
service flow is rejected or failed, the handoff, path pre-estab-
lishment and path establishment of other service flows bind-
ing with it will be failed, too.

[0059] Below the present invention will be described in
connection with specific scenarios.

[0060] First, the hand-off preparation stage is described
based on the network environment as shown in FIG. 1.
[0061] Thehand-offscenario is that the target ASN initiates
AK context acquisition and data path pre-registration. As
shown in FIG. 1, without regard for other target ASNs, FIG. 1
only illustrates target ASN 1, so the description here is given
only by taking the target ASN 1 for example. The processing
of other target ASNs is similar to the processing of the target
ASN 1.

[0062] Provided at least one service flow is rejected by the
target ASN 1, the processing here under the foregoing sce-
nario includes the following steps (step 11-step 17):

[0063] step 11: an MS sends an MOB_MSHO-REQ mes-
sage to a serving ASN to initiate a handoff, this step is same as
the step 11 in the prior art;

[0064] step12:theserving ASN sends an HO_Reqmessage
to one or a plurality of target ASNs, the HO_Req message
includes an authenticator ID and an anchor ASN GW 1D as
well as an ID that indicates whether multiple service flows are
bound or not;

[0065] step 13:ifthe multiple service flows are identified as
bound, then as long as one service flow is rejected by the
target ASN 1, the target ASN 1 may determine based on the
binding ID to reject all service flows of the MS, and there is no
need to initiate a subsequent context request flow and the data
path pre-establishment flow in step 14 to the target ASN 1; if
the multiple service flows are not bound, then, same as the
original flow, the target ASN 1 will initiate a context request
flow to an authenticator ASN;

[0066] step 14:thetarget ASN 1 or the anchor ASN initiates
a data path pre-establishment flow; if the multiple service
flows are not bound, the processing will be same as the origi-
nal flow;

[0067] step 15:thetarget ASN 1 sends an HO_Rsp message
to the serving ASN to confirm the hand-off request; if the
multiple service flows are identified as bound, the HO_Rsp
message may not contain the following information: Data
Path Info, HO ID,
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[0068] Service Level Prediction, HO Process Optimiza-
tion, HO Authorization Policy Support, Action Time, and
Data Integrity Info; BS HO RSP Code can be determined as
hand-off rejection;

[0069] step 16: the serving ASN sends an MOB_BSHO-
RSP message to the MS, the message includes a potential
target BS that is selected by one or a plurality of networks for
the MS and that can be handed off to; if the multiple service
flows are identified as bound, the foregoing target ASN 1 will
not be included; and step 17: the serving ASN sends an
HO_Ack to all target ASNs (candidate target ASNs) to which
the potential target BS belongs to, if the multiple service flows
are identified as bound, the candidate target ASNs will not
include the foregoing target ASN 1.

[0070] Further, when the hand-off scenario is the AK con-
text acquisition and the data path pre-registration initiated by
the target ASN, if the multiple service flows of the MS origi-
nally is in a binding relationship, then after the MS is handed
off from ASN a to

[0071] ASN b, the default of the ASN b will be that the
multiple service flows of the MS are not bound, for the per-
vious hand-off message does not transfer the information
about the multiple service flows of the MS being bound to the
ASN b. When the MS hands off to the target network again in
the ASN b, there will be the following flow in which the ASN
b will be changed into the serving ASN accordingly.

[0072] Likewise, supposing at least one service flow is
rejected by the target ASN 1, the following steps are included
based on the network environment shown in FIG. 1:

[0073] step 11: same as the original flow, the MS sends the
MOB_MSHO-REQ message to the serving ASN to initiate
the handoff, this step is identical with the step 11 in the prior
art;

[0074] step 12: the serving ASN sends the HO_Req mes-
sage to one or a plurality of target ASNs; this message
includes the authenticator ID and the anchor ASN GW ID; if
the serving ASN does not acquire the information about the
binding of multiple service flows from other network ele-
ments, then the HO_Req message will not include the 1D
indicating whether the multiple service flows are bound, and
the default is non-bound;

[0075] step 13: as longas one service flow is rejected by the
target ASN 1, the target ASN 1 will reject all service flows of
the MS because of the binding relationship among the mul-
tiple service flows of the MS, and there will be no need to
initiate the subsequent context request flow and the data path
pre-establishment flow in step 14 to the target ASN 1, i.e.
directly turning to step 15; as the information of this binding
relationship was lost in the previous handoft, the default of
the serving ASN in the current handoff is that the multiple
service flows of the MS are not bound, and thus the serving
ASN enters wrong processing. Same as the original flow
under the protocol, the target ASN 1 initiates the context
request flow to the authenticator ASN and turns to step 14;
[0076] step 14: thetarget ASN 1 or the anchor ASN initiates
the data path pre-establishment flow; if the multiple service
flows are not bound, the processing will be same as the origi-
nal flow;

[0077] step 15: the target ASN 1 sends the HO_Rsp mes-
sage to the serving ASN to confirm the hand-off request;
according to the binding relationship of the multiple service
flows of the MS, the HO_Rsp message may not contain the
following information needed for subsequent hand-off pro-
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cedures: Data Path Info, HO ID, Service Level Prediction,
HO Process Optimization, HO Authorization Policy Support,
[0078] Action Time and Data Integrity Info; the BS HO
RSP Code can be determined as hand-off rejection; however,
as the information about this binding relationship was lost in
the previous handoff, the default of the serving ASN in the
current handoft'is that the multiple service flows of the MS are
not bound, same as the original flow, the information included
in the message is same as that in the original flow;

[0079] step 16: the serving ASN sends the MOB_BSHO-
RSP message to the MS, the message includes the potential
target BS that is selected by one or a plurality of networks for
the MS and can be handed off to; if the multiple service flows
of'the MS are in a binding relationship, the message will not
include the foregoing target ASN 1; however, as the informa-
tion of this binding relationship was lost in the previous
handoff, the default of the serving ASN in the current handoff
is that the multiple service flows of the MS are not bound,
therefore, this message may contain the foregoing target ASN
1; and

[0080] step 17: the serving ASN sends the HO_Ack to the
potential ASN where the target BS is located, the potential
target ASN may include the foregoing target ASN 1.

[0081] The processing in the hand-off action stage will be
described hereinafter based on the network environment as
shown in FIG. 2. Provided the hand-off scenario is that the
serving ASN sends an HO_Cnf message to the target ASN,
data path granularity is one service flow, and the multiple
service flows in the data path request (Path_Prereg Req/
Path_Reg Req) are in a binding relationship. The following
steps (step 201-step 211) are included:

[0082] step 201: the MS sends an MOB_HO-IND message
to the serving ASN to inform it that the handoff has been
performed to one of the target ASNs selected by the serving
ASN;

[0083] step 202: after the serving ASN receives the MOB_
HO-IND message, it will send an HO_Cnf message to the
selected target ASN;

[0084] step 203: the selected target ASN sends an HO_Ack
message to the serving ASN;

[0085] step 204: if the HO_Req or the HO_Cnf message
contains an authenticator ID field and in the previous handoff
preparation stage, the AK context of the corresponding MS is
not acquired, then the selected target ASN will initiate a
context request flow to the authenticator ASN and request the
AK context for the MS;

[0086] step 205: ifthe data path pre-registration flow occurs
in the hand-off action stage, according to the embodiment of
the present invention, if the binding ID of the multiple service
flows in the Path_Prereg_Req indicates a binding relationship
and the data path establishment of at least one service flow is
failed, then the target ASN or the anchor ASN will inform the
other party of the failure of the data path pre-registration
establishment in the Path_Prereg_Rsp message, moreover,
even if SF Info in the Path_Prereg_Req and response mes-
sages contains a Data Delivery Trigger field, the distribution
of any service flow of the MS will not be triggered; if the
pre-establishment of the data path is successful, then the
following processing will be executed;

[0087] step 206: the MS initiates a flow of reaccessing the
target ASN;
[0088] step 207: the target ASN initiates a data path regis-

tration flow to the anchor ASN; when data path granularity is
one service flow and the multiple service flows in the Path_
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Reg_Req are bound, if the data path pre-registration is not
performed before the data paths is established, then a three-
party handshake data path establishment flow will start: when
the data path establishment of any service flow is rejected, if
the binding ID of the multiple service flows in the Path_Reg_
Req indicates a binding relationship, then the anchor ASN
will inform the target ASN in the Path_Reg_Rsp message that
the data path registration establishment is failed;

[0089] step 208: after the network reaccess is completed
with success, the target ASN will initiate a CMAC key count
updating flow;

[0090] step 209: after the network reaccess is completed
with success, the target ASN will send an HO_Complete
message to the serving ASN to inform it of hand-off comple-
tion; and

[0091] step 210-211: after the data paths between the
anchor ASN and the target ASN is established, the anchor
ASN may initiate a deregistration flow to the previous serving
ASN.

Embodiment 2

[0092] Inthe embodiment of the present invention, an opti-
mization method of multiple service flows operation for a
WIiMAX system is provided. FIG. 4 is a flow chart of this
optimization method. As shown in FIG. 4, this method
includes the following steps (step 5402-step S408):

[0093] step S402: multiple service flows binding indication
information is added to an HO_Req message, a Path_Prereg_
Req message or a Path_Reg_Req message, where the infor-
mation is used to indicate whether the multiple service flows
of a MS are bound with each other;

[0094] step S404: hand-off request processing: determin-
ing whether the MS is allowed to hand off to a target network
according to the multiple service flows binding indication
information in the HO_Req message and whether the handoff
of the multiple service flows is accepted by a target network
when the multiple service flows of the MS is handed off from
a current serving network to the target network;

[0095] step S406: path pre-establishment processing:
determining whether the data paths between the target net-
work and the anchor ASN can be pre-established according to
the multiple service flows binding indication information in
the Path_Prereg_Req message and the availability of estab-
lishing data path pre-registration of the multiple service flows
when it is allowed to hand off the multiple service flows of the
MS from the current serving network to the target network;
and

[0096] step S408: path establishment processing: deter-
mining whether data paths between the target network and the
anchor ASN can be established according to the multiple
service flows binding indication information in the Path_
Reg_Req message and the availability of establishing data
path registration of the multiple service flows when it is
allowed to hand oft the multiple service flows of the MS from
the current serving network to the target network and the path
pre-registration processing is not performed.

[0097] Preferably, the foregoing multiple service tlows
binding indication information may be the resource combi-
nation indication in the foregoing Embodiment 1.

[0098] From the above descriptions, it can be seen that the
step S404-step S408 are similar to the foregoing step S304-
step S308, so they are not described again here; besides, what
is different from Embodiment 1 is that the multiple service
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flows binding indication information here is included in the
HO_Req message, the Path_Prereg Req message or the
Path_Reg Req message.

[0099] Those skilled in the art shall understand that in addi-
tion to the scenarios described above, the present invention is
also applicable to other application scenarios in the hand-off
preparation stage, for example, the scenario under which AK
context is sent by the serving ASN and the target ASN initiates
data path pre-registration; the scenario under which the
anchor ASN and the serving ASN are jointly configured and
R4 (Reference point 4) data path pre-registration is initiated
by the anchor ASN/serving ASN; the scenario under which
the anchor ASN and the serving ASN are jointly configured
and the data path pre-registration message is sent after being
combined into a hand-off control message; and the scenario
under which the handoff is initiated by a network, etc..
[0100] Moreover, the handoff initiated by a network is ini-
tiated by the serving ASN or the serving ASN/authenticator
ASN (when jointly configured).

[0101] It should be noted that under the foregoing sce-
narios, unless otherwise specified that the handoff is initiated
by a network, the handoff is always initiated by an MS.
[0102] TItcan be seen without difficulty that through adding
the resource combination indication, the target network can
directly make a judgment on the hand-off request of the
multiple service flows, other than acquire resource combina-
tion information from the network element where the infor-
mation is kept, or transfer hand-oft request information to this
network element to make a judgement. Therefore, it saves the
resource cost arising from relative information interaction
and meanwhile guarantees the integral transfer of the original
service flow binding information.

[0103] Besides, in addition to the foregoing scenarios in the
hand-off action stage, the present invention is also applicable
to other scenarios in the hand-oft action stage, for example,
the target ASN does not receive the HO_Cnf from the R4
(Reference point 4); the serving ASN does not receive the
MOB_MSHO-REQ message; the anchor ASN, the authenti-
cator ASN and the serving ASN are jointly configured, and
the serving ASN initiates the path registration, etc..

[0104] Through providing an option for the target network
to making a judgment on service flow binding operation, the
technical scheme of the present invention overcomes the
shortcomings of the prior art under the condition of multiple
service flows, meanwhile, guarantees the integrity of the
original service flow binding information after the MS hands
off to the target network and avoids multiple service flows
processing errors that might arise therefrom.

[0105] It is obvious that, those skilled in the art should
understand that the foregoing modules or steps of the present
invention may be realized by general computing devices, e.g.
being integrated into a single computing device or being
distributed in network consisting of a plurality of computing
devices, alternatively, the modules or steps can be realized by
program codes executable to the computing devices, thereby
they can be stored in memory devices and executed by the
computing devices, or they can be realized by being made into
respective integrated circuit modules, or by making multiple
modules or steps among them into a single integrated circuit
module. In this way, the present invention is not limited to any
particular combination of hardware and software.

[0106] The foregoing descriptions are just preferred
embodiments of the present invention and are not used to limit
the present invention. For those skilled in the art, various
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changes and modifications may be made on the present inven-
tion. Any modification, equivalent substitute and improve-
ment without departing from the spirit and principle of the
present invention shall be included within the protection
scope of the present invention.

What is claimed is:

1. An optimization method of multiple service flows opera-
tion for a WiMAX system, including:

adding a resource combination indication to a handoff

request message, a path pre-registration request mes-
sage and a path registration request message, wherein
the resource combination indication is used to indicate
whether multiple service flows of a mobile station (MS)
are bound with each other;

hand-off request processing: determining whether the MS

is allowed to hand off to a target network according to
the resource combination indication in the hand-off
request message and whether the handoff of the multiple
service flows is accepted by the target network when the
multiple service flows of the MS is handed off from a
current serving network to the target network;

path pre-establishment processing: determining whether

data paths between the target network and a network
where a data management unit is located (anchor ASN)
can be pre-established according to the resource combi-
nation indication in the path pre-registration request
message and the availability of establishing data path
pre-registration of the multiple service flows when it is
allowed to hand off the 20 multiple service flows of the
MS from the current serving network to the target net-
work; and

path establishment processing: determining whether the

data paths between the target network and the anchor
ASN can be established according to the resource com-
bination indication in the path registration request mes-
sage and the 25 availability of establishing data path
registration of the multiple service flows when it is
allowed to hand off the multiple service flows of the MS
from the current serving network to the target network
and the path pre-registration processing is not per-
formed.

2. The optimization method according to claim 1, wherein,
in the hand-off request processing, it further includes:

the MS initiates the handoff to the current serving network

or the current serving network initiates the handoff;
the current serving network sends the hand-off request
message to the target network; and

when the resource combination indication in the hand-off

request message indicates the multiple service flows of
the MS are bound, if some of the multiple service flows
are rejected by the target network, then the target net-
work will determine that the MS is not allowed to hand
off to the target network; if none of the multiple service
flows is rejected by the target network, then the target
network will determine that the MS is allowed to hand
off to the target network.

3. The optimization method according to claim 2, wherein,
when the MS is not allowed to hand off to the target network,
it further includes:

the target network sends a response message to the current

serving network and the response message omits some
information needed for subsequent handoft procedures;
and
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the current serving network informs the MS of candidate

target networks to which the handoft will be performed,
wherein the candidate target networks do not include the
target network that rejects the MS.

4. The optimization method according to claim 1, wherein,
in the path pre-establishment processing, it further includes:

the target network sends the path pre-registration request

message to the anchor ASN, or the anchor ASN sends the
path pre-registration request message to the target net-
work; and

when the resource combination indication in the path pre-

registration request message indicates the multiple ser-
vice flows are bound with each other, if the target net-
work or the anchor ASN fails in processing the path
pre-registration of some of the multiple service flows,
then the target network or the anchor ASN will deter-
mine that the pre-establishment of the data paths
between the target network and the anchor ASN is not
allowed, and will terminate the path pre-establishment
processing; if path pre-registration of all of the multiple
service flows is successfully established, then the pre-
establishment of the data paths will be allowed.

5. The optimization method according to claim 1, wherein,
in the path establishment processing, it further includes:

the target network sends the path registration request mes-

sage to the anchor ASN; and

when the resource combination indication in the path reg-

istration request message indicates the multiple service
flows are bound with each other and the path pre-regis-
tration is not performed, if the anchor ASN fails in
processing the path registration of some of the multiple
service flows, then the anchor ASN will determine that
the establishment of the data paths between the target
network and the anchor ASN is not allowed, and will
terminate the path establishment processing; if the path
registration of all of the multiple service flows is suc-
cessfully established, then the establishment of the data
paths between the target network and the anchor ASN
will be allowed.

6. The optimization method according to claim 1, wherein,
it further includes:

the resource combination indication that indicates the

binding relationship among the multiple service flows of
the MS is transferred from the current serving network to
the target network during the handoff.

7. The optimization method according to claim 1, wherein,
the expressions for the resource combination indication
include at least one of the following:

a resource combination indication ID and a service flow ID

are used cooperatively;

the multiple service flows in a binding relationship use the

resource combination indication with a same ID; and

the respective resource combination indications are set

respectively in information of each group of service
flows among the multiple service flows for the binding
relationship.

8. The optimization method according to claim 1 wherein,
if the resource combination indication in the hand-off request
message, the path pre-registration request message and the
path registration request message indicates the multiple ser-
vice flows are not bound with each other, then the hand-off
request processing, the path pre-establishment processing
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and the path establishment processing will be performed and
next, processing of the multiple service flows will be trig-
gered.

9. The optimization method according to claim 1 wherein,
the resource combination indication includes a resource com-
bination requirement and a convergence sublayer type.

10. The optimization method according to claim 9,
wherein, the convergence sublayer type is used to indicate the
scope of the multiple service flows bound by the resource
combination requirement.

11. (canceled)

12. An optimization method of multiple service flows
operation for a WiMAX system, including:

adding multiple service flows binding indication informa-
tion to a hand-off request message, a path pre-registra-
tion request message or a path registration request mes-
sage, wherein the information is used to indicate
whether multiple service flows of a mobile station (MS)
are bound with each other;

hand-off request processing: determining whether the MS
is allowed to hand off to the target network according to
the multiple service flows binding indication informa-
tion in the hand-off request message and whether the
handoff of the multiple service flows is accepted by a
target network when the multiple service flows of the
MS is handed off from a current serving network to the
target network;

path pre-establishment processing: determining whether
data paths between the target network and a network
where a data management unit is located (anchor ASN)
can be pre-established according to the multiple service
flows binding indication information in the path pre-
registration request message and the availability of
establishing data path pre-registration of the multiple
service flows when it is allowed to hand off the multiple
service flows of the MS from the current serving net-
work to the target network; and

path establishment processing: determining whether the
data paths between the target network and the anchor
ASN can be established according to the multiple ser-
vice flows binding indication information in the path
registration request message and the availability of
establishing data path registration of the multiple service
flows when it is allowed to hand off the multiple service
flows of the MS from the current serving network to the
target network and the path pre-registration processing
is not performed.

13. The optimization method according to claim 2,
wherein, if the resource combination indication in the hand-
off request message, the path pre-registration request mes-
sage and the path registration request message indicates the
multiple service flows are not bound with each other, then the
hand-off request processing, the path pre-establishment pro-
cessing and the path establishment processing will be per-
formed and next, processing of the multiple service flows will
be triggered.

14. The optimization method according to claim 3,
wherein, if the resource combination indication in the hand-
off request message, the path pre-registration request mes-
sage and the path registration request message indicates the
multiple service flows are not bound with each other, then the
hand-off request processing, the path pre-establishment pro-
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cessing and the path establishment processing will be per-
formed and next, processing of the multiple service flows will
be triggered.

15. The optimization method according to claim 4,
wherein, if the resource combination indication in the hand-
off request message, the path pre-registration request mes-
sage and the path registration request message indicates the
multiple service flows are not bound with each other, then the
hand-off request processing, the path pre-establishment pro-
cessing and the path establishment processing will be per-
formed and next, processing of the multiple service flows will
be triggered.

16. The optimization method according to claim 5,
wherein, if the resource combination indication in the hand-
off request message, the path pre-registration request mes-
sage and the path registration request message indicates the
multiple service flows are not bound with each other, then the
hand-off request processing, the path pre-establishment pro-
cessing and the path establishment processing will be per-
formed and next, processing of the multiple service flows will
be triggered.

17. The optimization method according to claim 6,
wherein, if the resource combination indication in the hand-
off request message, the path pre-registration request mes-
sage and the path registration request message indicates the
multiple service flows are not bound with each other, then the
hand-off request processing, the path pre-establishment pro-
cessing and the path establishment processing will be per-
formed and next, processing of the multiple service flows will
be triggered.

18. The optimization method according to claim 7,
wherein, if the resource combination indication in the hand-
off request message, the path pre-registration request mes-
sage and the path registration request message indicates the
multiple service flows are not bound with each other, then the
hand-off request processing, the path pre-establishment pro-
cessing and the path establishment processing will be per-
formed and next, processing of the multiple service flows will
be triggered.

19. The optimization method according to claim 2,
wherein, the resource combination indication includes a
resource combination requirement and a convergence sub-
layer type.

20. The optimization method according to claim 3,
wherein, the resource combination indication includes a
resource combination requirement and a convergence sub-
layer type.

21. The optimization method according to claim 4,
wherein, the resource combination indication includes a
resource combination requirement and a convergence sub-
layer type.

22. The optimization method according to claim 5,
wherein, the resource combination indication includes a
resource combination requirement and a convergence sub-
layer type.

23. The optimization method according to claim 6,
wherein, the resource combination indication includes a
resource combination requirement and a convergence sub-
layer type.

24. The optimization method according to claim 7,
wherein, the resource combination indication includes a
resource combination requirement and a convergence sub-

layer type.
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25. The optimization method according to claim 19,
wherein, the convergence sublayer type is used to indicate the
scope of the multiple service flows bound by the resource
combination requirement.

26. The optimization method according to claim 20,
wherein, the convergence sublayer type is used to indicate the
scope of the multiple service flows bound by the resource
combination requirement.

27. The optimization method according to claim 21,
wherein, the convergence sublayer type is used to indicate the
scope of the multiple service flows bound by the resource
combination requirement.
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28. The optimization method according to claim 22,
wherein, the convergence sublayer type is used to indicate the
scope of the multiple service flows bound by the resource
combination requirement.

29. The optimization method according to claim 23,
wherein, the convergence sublayer type is used to indicate the
scope of the multiple service flows bound by the resource
combination requirement.

30. The optimization method according to claim 24,
wherein, the convergence sublayer type is used to indicate the
scope of the multiple service flows bound by the resource
combination requirement.
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