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(57) Abstract: The invention relates
to a method for re-selecting a com-
munication network. The method
comprises receiving (101) a network
access request indicating a request to
access to a communication network
by a communication device, deter-
mining (103) upon the basis of the
network access request as to whether
communication resources of the com-
munication network are available for
the communication device, and re-se-
lecting (105) another communication
network for the communication de-
vice if the communication resources
are not available for the communica-
tion device.
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Method for re-selecting a communication network

BACKGROUND OF THE INVENTION

The invention relates to communicating over access communication networks.

The current state of the art considers separately the handover procedures from the
session establishment procedures, for example in 3GPP and IETF. More
specifically, the handover procedures are now triggered based on a change on the
physical parameters of the source access network, e.g. changes of the signal
strength visible for the mobile device, or on a network initiated command. These
solutions are suitable for deployment environments in which there are few access
networks which overlap, which reduces the access network selection procedure to
the few access networks available. In contrast, in the environments in which
multiple access networks overlap largely, the physical parameters are not as
important because continuity can be guaranteed by more than one access network.
Instead, for handovers in these environments an important parameter for the
network selection is the capacity of the access network to sustain the momentary
requirements of the user of the mobile device reflected in the available resources

in the specific access networks.

Currently, the session establishment procedures do not consider that the session
can be established over other access networks than the access network through
which the mobile device is connected to. This implies that the resource reservation
procedures for the sessions are executed over the access network to which the
mobile device is connected to and that the service is established only when
enough resources are available to guarantee the requirements. In case that the
access network can not sustain the requirements of the session, it is released

because of the missing resources.
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During a session establishment procedure, the resources required by a mobile
device may change. This change of the required resources implies a change in the
operational costs for the operator for the specified mobile device. Sustaining the
required resources over one access network has a different operational cost than
sustaining the same required resources over another access network. Thus, the
operator may prefer that the mobile device hands over to another access network
which reduces the momentary operational costs when the specified change of the
required resources happens. This case is a generalization of the case in which the
sessions are released because of the missing resources, considering the
operational costs of reserving resources over the access network to which the
mobile device is connected to as infinite. This consideration can be made as the
resources can not be reserved. The same considerations apply for a session
release. In this case the momentary required resources by the mobile device
decrease therefore they change.

With reference to the 3GPP Evolved Packet Core (EPC) architecture, at session
establishment, the 3GPP EPC releases the session if no resources are available
in the access network to which the UE (User Endpoint) is connected to. However,
if an interaction between the Policy and Charging Control entities and the network
selection functionality is not considered, then the architecture may release the
session even when other access networks to which the UE is not connected to are
available and can sustain the session. The 3GPP Evolved Packet Core (EPC)
addresses the task of network discovery and handover procedures using an
Access Network Discovery and Selection Function (ANDSF) which transmits
policies to the mobile device. On specific conditions, the UE alone initiates the
handover procedures. The policies transmitted by the ANDSF do not consider
changes on the required resources of the mobile device.

SUMMARY OF THE INVENTION
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A goal to be achieved by the present invention is to more efficiently control
accessing to access communication networks in particular when the
communication resources required by a communication device are subject to

changes.

The present invention is based on the finding that an access to access
communication networks may more efficiently be controlled if an automatically re-
selection of another communication network give an access to a certain
communication network is not possible e.g. due to limited communication
resources such as bandwidth or authorizations. By way of example, a re-selection
of an access network may be performed if the communication resources required

by e.g. a mobile device change.

By way of example, access network reselection may be performed when the
required resources of a mobile device change due to a session establishment or
release, by introducing a new reference point between the policy control function
for resource reservation which is in charge of reserving or releasing the resources
required by the mobile device and the network re-selection decision function. A re-
selection of the access network to which the mobile device is attached to is
triggered and can be executed due to the modification of the requirements in
resources of the mobile device, information which is available at the policy control

function.

According to an aspect, a method for re-selecting a communication network is
provided. The method comprises receiving a network access request indicating a
request to access to a communication network by a communication device,
determining upon the basis of the network access request as to whether
communication resources of the communication network are available for the
communication device, and re-selecting another communication network for the
communication device if the communication resources are not available for the

communication device. The network access request may indicate e.g. a certain
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application for a certain bandwidth requirement of the communication device. If the
available communication resources are not sufficient to cover the bandwidth
demand of transmitting the certain application then, automatically, another access
network may be selected for the communication device. Thus, the communication
device may attempt to access to the other communication network, wherein the
inventive method may again be performed.

According to an implementation, the communication resources are not available
for the communication device if the communication resources provided by the
communication network are not sufficient to support the requested access to the
communication network, or if the communication device is not authorized to
access to the communication resources of the communication network, or if the
communication resources provided by the communication network cannot be
reserved for the communication device. The communication resources may e.g.
be associated with available bandwidth or a certain signal-to-noise ratio or a

number of supported communication channels.

According to an implementation, the re-selection of the other communication
network comprises initiating a handover of the communication device to the other
communication network. Preferably, the handover may be performed by a base
station or by the communication device upon receiving information indicating the

other communication network.

According to an implementation, the method may comprise transmitting a network
re-selection request to the communication device or to a network entity, in
particular to a base station, to indicate the network re-selection. Upon receiving
the re-selection request, the communication device may e.g. initiate a handover to

the other communication network.

According to an implementation, the method may further comprise transmitting

information on the other communication network to the communication device or to
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a network entity, in particular to a base station or to any access point. Upon
receiving the information indicating the other communication network, e.g. the
communication device or the network entity may perform a handover to the other

communication network.

According to an implementation, the communication resources may comprise a
data rate or a bandwidth or a communication channel, or a communication

frequency, or at least one quality of service parameter such as e.g. a bit error rate.

According to implementation, the method may be executed by default or if a
previous resource reservation has failed or upon a change of a communication

session.

According to another aspect, a method for accessing to a communication network
is provided. The method comprises transmitting a network access request towards
the communication network to indicate a request to access to the communication
network by a communication device, receiving a network re-selection request over
the communication network instructing to select another communication network,
in particular instructing to handover to the other communication network, and re-
selecting the other communication network in response to the network re-selection
request. The network re-selection request may be transmitted upon on the basis of
the above described method for re-selecting a communication network.
Accordingly, the other communication network is re-selected if e.g. a requested

access to the communication network has not in granted.

According to an implementation, the network access request may be transmitted
by a policy control function of the communication device or of another network
entity. The policy control function may be a software function implementing e.g. a
functionality of a medium access layer.
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According to an implementation, the network re-selection is indicated by a policy
control function of the communication device or of another network entity. Thus,
the policy control function may be a central function controlling the access and the

re-selection of communication networks.

According to another aspect, a network selector being configured to select a
communication network is provided. The network selector comprises a receiver
which is configured to receive a network access request indicating a request to
access to the communication network by the communication device, a resource
controller being configured to determine upon the basis of the network access
request as to whether communication resources of the communication network are
available for the communication device, and a network controller being configured
to re-select another communication network for the communication device if the
communication resources are not available for the communication device.
Preferably, the network selector may form an access point device controlling an

access to the communication network.

According to an implementation, the network controller may be configured to

transmit a network re-selection request to the communication device in order to re-
select the other communication network. Thus, the network controller may directly
communicate with the communication device in order to initiate e.g. a handover to

the other communication network.

According to an implementation, a method for access network reselection as part
of the session establishment modification or release procedures is provided. The
method addresses the cases in which the preferences of the operator and of the

user of the mobile device are changed due to the session that is to be updated.

According to an implementation, a system architecture is proposed which enables
the access network reselection as part of the session establishment or release
procedures conformant to the proposed method. The architecture here presented
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is based and not limited to the 3GPP Evolved Packet Core (EPC) standardized by
3GPP.

According to another aspect, a computer program is provided. The computer

program comprises a program code for executing at least one of the inventive

methods when run on a computer.

BRIEF DESCRIPTION OF THE DRAWINGS

Further embodiments of the invention will be described with respect to the

following drawings, in which:

Fig

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

. 1 shows a diagram of a method for re-selecting the communication network;

2 shows a diagram of a method for accessing to a communication network;

3 shows a block diagram of a network selector;

4 shows a system architecture;

5 shows a session establishment;

6 shows a session establishment;

7 shows a session establishment;

8 shows a session establishment;

9 shows a session establishment; and

10 shows a session establishment.



10

15

20

25

30

WO 2011/120218 PCT/CN2010/071425

Fig. 1 shows a diagram of a method for re-selecting a communication network
comprising receiving 101 a network access request indicating a request to access
to a communication network by a communication device, determining 103 upon
the basis of the network access request as to whether communication resources
of the communication network are available for the communication device, and re-
selecting 105 another communication network for the communication device if the

communication resources are not available for the communication device.

The method may further comprise transmitting 107 a network re-selection request
to the communication device in order to indicate or initiate the network re-selection,

e.g. in order to initiate a handover.

Fig. 2 shows a block diagram of a method for accessing to a communication
network. The method comprises transmitting 201 a network access request
towards the communication network to indicate a request to access to the
communication network by a communication device, receiving to 203 a network re-
selection request over the communication network instructing to re-select another
communication network, and re-selecting the other communication network in

response to the network re-selection request.

Fig. 3 shows a block diagram of a network selector for selecting a communication
network. The network selector comprises a receiver 301 for receiving a network
access request indicating a request to access to the communication network by a
communication device, and a resource controller 303 for determining upon the
basis of the network access as to whether communication resources of the
communication network are available for the communication device, and a network
controller 305 for re-selecting another communication network for the
communication device if the communication resources are not available for the

communication device.
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Further features of the network re-selector are directly derivable from the features
of the method for re-selecting or methods for accessing to a communication

network.

Fig. 4 shows a systems architecture comprising a Policy Control Function (PCF)
401, a Network Re-Selection Decision Function (NRSD) 403, and a Network Re-
Selection Execution Function (NRSE) 405.

According to some embodiments, the NRSD 403 may be implemented in the
resource controller 303 or in the network controller 305. Correspondingly, the
NRSE 405 may be implemented in the resource controller 303 or the network
controller 305. Furthermore, the PCF 401 may be implemented in the resource
controller 303 or in the network controller 305. With reference to Figure 4, the
functional elements may or may not be located at the same physical element.
Furthermore, the functional elements may be implemented in hardware or in

Software.

According to some embodiments, the Policy Control Function 401 may be aware
that a session is established or released. This function may also be located in the
network, e.g. the PCRF of the 3GPP Evolved Packet Core, or may be located in

the mobile device.

According to some embodiments, the Network Re-Selection Decision Function
403 may make makes the decision on access network reselection. This function
may be also located in the network, e.g. ANDSF of the 3GPP Evolved Packet
Core, or may be located in the mobile device.

According to some embodiments, the Network Re-Selection Execution Function
405 may execute the re-selection procedure taking into account the decision of the
NRSD 403. This function may be located in the network, in the network and in the

mobile device or only in the mobile device, e.g. the UE of the 3GPP.
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Using the architecture depicted in Fig. 4, the following method for access network
re-selection based on session establishment or release information may be

performed:

The PCF 401 may require knowledge of a session establishment or release, i.e. a
change in the required resources. Based on results of specific operations such as
local policies which apply for the user or mobile device or session which is to be
established or released. The specific operations can be operations of reserving or
releasing resources for the session, aggregation of sessions, mobile device or
user of the mobile device. The PCF 401 sends an indication or request to the
NRSD 403 for network re-selection. Upon receiving the indication, the NRSD 403
may make a re-selection decision and may select the target access network if the
re-selection is decided. If a re-selection was decided by the NRSD 403, then a
network re-selection indication may be sent to the NRSE 405. The NRSE 405 may

execute the re-selection as indicated by the NRSD 403.

According to some implementations, the indication transmitted by the PCF 401 to
the NRSD 403 may contain information on the requirements of the session that is

to be established or released.

According to some implementations, the indication transmitted by the PCF 401 to
the NRSD 403 may contain information on the requirements of all the sessions of

the mobile device including the session that is to be established or released.
According to some implementations, the indication transmitted by the PCF 401 to
the NRSD 403 may contain information on the mobile device or on the user of the

mobile device.

According to some implementations, the decision of the NRSD 403 may be based
on the momentary parameters of the access networks and of the core network.

10
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According to some implementations, the decision of the NRSD 403 may be based
on the profile of the user of the mobile device and/or the capabilities of the mobile

device and/or the static and/or dynamic parameters of the access networks.

According to some implementations, the decision of the NRSD 403 may be based
on the location of the mobile device.

According to some implementations, the decision of the NRSD 403 may be based

on the coverage information of the access networks.

In the following, exemplarily implementations in the 3GPP Evolved Packet Core
architecture are described. It is, however, to be understood, that these
implementations may correspondingly be implemented in other architectures:

With respect to the network re-selection during session establishment, Fig. 5
shows triggering the network re-selection by default, Fig. 6 shows triggering the
network re-selection when resource reservation fails, Fig. 7 shows the network re-
selection during session modification, Fig. 8 shows the network re-selection during
session release, Fig. 9 shows the network re-selection during session modification
decided by the UE (User Endpoint), i.e. the mobile communication device, and Fig.
10 shows the network re-selection during session modification decided by the

User Endpoint (UE) due to resource reservation failure.

In the following, by way of example, the following setup is considered: The mobility
protocol selected is Proxy Mobile IPv6 (PMIPv6). A mobile device 501,
denominated as UE conformant to the 3GPP specifications, is connected to a 3G
network, through a SGSN and a Serving Gateway (S-GW) 503, wherein, by way of
example, only the S-GW 503 is depicted. A PMIPv6 tunnel may be established
between the S-GW 503 and the Packet Data Network Gateway (PDN GW). A

connection over the 3G network is established with the Access Network Discovery

11
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and Selection Function (ANDSF) 505 using the PUSH mode. The resource
reservation is controlled by a Policy and Charging Rules Function (PCRF) 507.
Multiple WiFi accesses are available in the area where the UE 501 is located. To
connect using the EPC to the network, an extended Packet Data Gateway (ePDG)
509 is deployed. The preference of the operator at the beginning of each of the
example scenarios is to maintain the UE 501 camped in the 3G network. During
the procedures exemplified here the preference of the operator changes and the
ANDSF makes the decision to hand over the UE 501 to one of the WiFi networks
available. Only that WiFi access network is depicted. Furthermore, an Application
Function (AF) 511, a PDN GW 513 and a HSS/AAA 515 are provided.

With reference to Fig. 5, the procedures for session establishment may be initiated
for a session in which the UE 501 is either the originating or the terminating party.

In step 1, a new service may be initiated by the local or the remote party, wherein

the information may be received by the AF 511.

In step 2, an Application / Service information may be transmitted to the PCRF 507
containing the information on the resources required by the UE 501 according to
3GPP TS 23.203. At this moment, the PCRF 507 is aware that a new session is to

be initiated and of the parameters of this new session.

In step 3, the information may further be acknowledged to the AF 511.

The above steps 1 to 3 introduce the scenario where the PCRF 507 received the
session request from AF 511. However, it is also available if UE 501 initiated the
resource request and release procedure as described in 3GPP TS 23.401 and
23.402, where the PCRF 507 received the request QoS Parameters from the
PGW.

12
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In step 4, an Access Reselection Request, i.e. a Network Re-Selection Request,
may be sent by the PCRF 507 to the ANDSF 505. This message may contain the
information on the QoS parameters, e.g. bandwidth or QCI, required by the new
session that is to be established. Optionally, it may contain information on the
already established sessions of the UE 501, information which is available in the
PCRF 507.

In step 5, the ANDSF 505 may make the decision according to the information
received from the PCRF 507. Optionally, other input parameters may be
considered for the decision, e.g. the location of the UE 501, the load of the access
networks located in the area of the UE 501 etc. In this embodiment, the decision
may comprise the following: whether a re-selection is necessary — the preferences
of the operator for the UE 501 change due to the new session — and if the
reselection is necessary, which access network should the UE 501 re-select. It is
considered in this example by way of example that the re-selection is necessary,
e.g. because the 3G network can not sustain the session or the 3G network is
loaded and that a WiFi access network is preferred by the operator to sustain the
session of the UE 501.

In step 6, the decision may be transmitted in the form of inter-system mobility
policies to the UE 501 according to 3GPP TS 24.302. The re-selection indication,
i.e. request, may further presume an immediate execution from the UE 501.

In optional step 7, an or the indication of the re-selection can be transmitted to the
PCRF 507 as not to initiate the resource reservation on the 3G network and to wait
until the UE 501 connects to the WiFi access network for this operation.

In step 8, based on the re-selection indication received from the ANDSF 505, the

UE 501 initiates the re-selection procedures to the WiFi access network. It initiates

the device interface for WiFi access network.

13
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In step 9, the authentication and authorization procedures may be executed
according to 3GPP TS 23.402

In step 10, the IP-Sec tunnel establishment procedures between the UE and the
ePDG are initiated according to 3GPP TS 23.402.

In step 11, a Proxy Binding Update (PBU) may be send by the ePDG 509 to the
PDN GW 513 according to 3GPP TS 23.402 as to establish the mobility path to

the new access network.

In step 12, PDN GW 513 may initiate a IP-CAN bearer establishment procedure as
to reserve the resources according to the policies of the PCRF 507 for the WiFi
connectivity of the UE 501 according to 3GPP TS 23.402 and 23.203.

In step 13, a Proxy Binding Acknowledgement (PBA) may be send by the PDN
GW 513 to the ePDG 509. A communication tunnel is established between the
ePDG 509 and the PDN GW 513.

In step 14, an IP address may be configured in the UE 501.

In step 15, a notification on a bearer modification may then be sent by the PCRF
507 to the AF 511 to indicate that the session can be established in the conditions
decided by the PCRF 507 upon initiating the IP-CAN bearer establishment
procedure as described above. The AF 511 may initiate the session according the
negotiated profile between the UE 501 and the correspondent parties upon
initiating the new service as described above, and having the resources reserved

on the WiFi access network.

In step 16, the notification may be acknowledged by the AF 511.

14
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With reference to Fig. 6, the procedure for session establishment may be initiated
for a session in which the UE 501 is either the originating or the terminating party.

In step 1, because of the new session establishment procedure, an indication on
IP-CAN session modification may be received by the PCRF 507 from the PDN GW
513 according to 3GPP TS 23.401, TS 23.402 and TS 23.203. This indication is
received if the UE 501 has initiated a resource reservation request. The same
method as in the previous embodiment can be also deployed with AF 511 sending
application information to the PCRF 507.

In step 2, the PCRF 507 makes a policy decision on the new session which is to
be established according to TS 23.203.

In step 3, the IP-CAN session modification is acknowledged to the PDN GW 513
according to 3GPP TS 23.401, TS 23.402 and TS 23.203.

In step 4, a Gateway Control and QoS Provisioning Procedure may be executed in
order to reserve resources in the 3G access network according to TS 23.401 and
TS 23.203. It is assumed in this embodiment that the resources required by the

new session can not be reserved and the procedure ends with failure.

In step 5, according to TS 23.401, TS 23.402 and TS 23.203, an IP-CAN session
modification, initiated by the PCRF 507, is executed because of the failure of the
Gateway Control and QoS Provisioning Procedure. The session is released
because the 3G access network can not reserve the required resources.

In step 6, an Access Reselection Request is sent by the PCRF 507 to the ANDSF
505. This new message of this invention contains the information on the QoS
parameters required by the new session that is to be established. Optionally it may
contain information on the already established sessions of the UE, information
which is available in the PCRF 507.

15
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In step 7, the ANDSF 505 makes a decision according to the information received
from the PCRF 507. Other input parameters may be considered for the decision,
e.g. the location of the UE 501, the load of the access networks located in the area
of the UE 501 etc. In this example the decision consists on the selecting an access
network which to be re-selected by the UE 501 because the re-selection is
necessary as the 3G network can not sustain the new session. It is considered
that a WiFi access network is preferred by the operator to sustain the session of
the UE 501.

In step 8, the decision is transmitted in the form of inter-system mobility policies to
the UE 501 according to 3GPP TS 24.302. The re-selection indication is new to
the invention and presumes an immediate execution from the UE 501.

In step 9, optionally, an indication of the re-selection can be transmitted to the
PCRF 507 as not to initiate the resource reservation on the 3G network and to wait
until the UE 501 connects to the WiFi access network for this operation.

In step 10, based on the re-selection indication received from the ANDSF 505, the
UE 501 initiates the re-selection procedures to the WiFi access network. It initiates

the device interface for WiFi access network.

In step 11, the authentication and authorization procedures are executed
according to 3GPP TS 23.402

In step 12, the IP-Sec tunnel establishment procedures between the UE 501 and
the ePDG 509 are initiated according to 3GPP TS 23.402.

In step 13, a Proxy Binding Update (PBU) is send by the ePDG 509 to the PDN

GW 513 according to 3GPP TS 23.402 as to establish the mobility path to the new

access network.

16
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In step 14, the PDN GW 513 initiates a IP-CAN bearer establishment procedure as
to reserve the resources according to the policies of the PCRF 507 for the WiFi
connectivity of the UE 501 according to 3GPP TS 23.402 and 23.203.

In step 15, a Proxy Binding Acknowledgement (PBA) is send by the PDN GW 513
to the ePDG 509. A communication tunnel is established between the ePDG 509
and the PDN GW 513.

In step 16, the IP address is configured in the UE 501.

By way of example, the steps 8 to 16 correspond to the steps 6 to 14 in Fig. 5.

With reference to Fig. 7, the procedures for session modification are initiated for a
session in which the UE 501 is either the originating or the terminating party. Here,
the two previous cases can be presented. By way of example, only the case in
which resources can not be reserved on the 3G access is described.

In step 1, an Application / Service information is transmitted to the PCRF 507 by
the AF 511 containing the information on the resources required by the UE 501
after the modification of the active session according to 3GPP TS 23.203. At this
moment the PCRF 507 is aware that the active session is to be modified and of

the parameters after modification.

In step 2, the information is acknowledged to the AF 511.

In step 3, the PCRF 507 makes a policy decision on the modification of the active

session according to TS 23.203.

In step 4, a Gateway Control and QoS Provisioning Procedure is executed in order
to reserve resources in the 3G access network to the levels indicated by the
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modification parameters received from the AF 511 according to TS 23.401 and TS
23.203. It is assumed in this embodiment that the resources required by the
modification of the session can not be reserved and the procedure ends with

failure.

In step 5, e.g. according to TS 23.401, TS 23.402 and TS 23.203, an IP-CAN
session modification, initiated by the PCRF 507, is executed because of the failure
of the Gateway Control and QoS Provisioning Procedure. The session is
remaining as it was established in the initial phase. The modification fails.

In step 6, an Access Reselection Request is sent by the PCRF 507 to the ANDSF
505. This new message of this invention contains the information on the modified
QoS parameters for the session. Optionally it may contain information on the
already established sessions of the UE 501, information which is available in the
PCRF 507.

In step 7, the ANDSF 505 makes a decision according to the information received
from the PCRF 507. Other input parameters may be considered for the decision,
e.g. the location of the UE 501, the load of the access networks located in the area
of the UE etc. In this embodiment, the decision consists on the selecting an
access network which to be re-selected by the UE 501 because the re-selection
may be necessary as the 3G network can not sustain the modified session. It is
considered that a WiFi access network is preferred by the operator to sustain the
session of the UE 501.

In step 8, the decision is transmitted in the form of inter-system mobility policies to
the UE 501 according to 3GPP TS 24.302. The re-selection indication is new to

the invention and presumes an immediate execution from the UE 501.

In step 9, optionally, an indication of the re-selection can be transmitted to the
PCRF 507 as not to initiate the modification of the resource reservation on the 3G
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network and to wait until the UE 501 connects to the WiFi access network for this

operation.

In step 10, based on the re-selection indication received from the ANDSF 507, the
UE 501 initiates the re-selection procedures to the WiFi access network. It initiates

the device interface for WiFi access network.

In step 11, the authentication and authorization procedures are executed
according to 3GPP TS 23.402.

In step 12, the IP-Sec tunnel establishment procedures between the UE 501 and
the ePDG 509 are initiated according to 3GPP TS 23.402.

In step 13, a Proxy Binding Update (PBU) is send by the ePDG 509 to the PDN
GW 513 according to 3GPP TS 23.402 as to establish the mobility path to the new

access network.

In step 14, the PDN GW 513 initiates a IP-CAN bearer establishment procedure as
to reserve the resources according to the policies of the PCRF 507 for the WiFi
connectivity of the UE 501 according to 3GPP TS 23.402 and 23.203.

In step 15, a Proxy Binding Acknowledgement (PBA) is send by the PDN GW to
the ePDG. A communication tunnel is established between the ePDG 509 and the
PDN GW 513.

In step 16, the IP address is configured in the UE 501. The UE 501 had handed
over to the WiFi access network and the session is modified according to the

message in Step 1.

Steps 4 to step 16 of this procedure are similar as procedures with the steps 4 to

step 16 in Fig. 6
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With reference to Fig. 8, the procedures for session release are initiated for a
session in which the UE 501 is either the originating or the terminating party. Here
only the case in which the PCRF 507 informs the ANDSF 505 on all the sessions
can be applied. In this embodiment, the session was established over the WiFi
access network. During the release of the session, the ANDSF 505 makes the
decision to re-select the 3G access network for the UE 501. According to the
embodiment of Fig. 8, a SGSN 801 and 3GPP Access 803 are provided.

In step 1, an Application / Service information is transmitted to the PCRF 507 by
the AF 511 containing the information on the session that it is released according
to 3GPP TS 23.203. At this moment the PCRF 507 is aware that the active
session is to be released.

In step 2, the information is acknowledged to the AF 511.

In step 3, an Access Reselection Request is sent by the PCRF 507 to the ANDSF
505. This new message of this invention contains the information on the session
which is to be released. As an extension, optionally it may contain information on
the already established sessions of the UE 501, information which is available in
the PCRF 507.

In step 4, the ANDSF 505 makes a decision according to the information received
from the PCRF 507. Other input parameters may be considered for the decision,
e.g. the location of the UE 501, the load of the access networks located in the area
of the UE 501 etc. In this example the decision consists on the following: whether
a re-selection is necessary — the preferences of the operator for the UE 501
change due to the release of a session — and if the re-selection is necessary,
which access network should the UE 501 re-select. It is considered in this

embodiment that the re-selection is necessary, e.g. because the connectivity to
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the WiFi is unreliable or because a UE 501 without any active sessions can be
camped in Idle mode in the 3G network.

In step 5, the decision is transmitted in the form of inter-system mobility policies to
the UE 501according to 3GPP TS 24.302. The re-selection indication is new to the

invention and presumes an immediate execution from the UE 501.

In step 6, optionally, an indication of the re-selection can be transmitted to the
PCRF 507 as not make it aware of the handover that is to be executed.

In step 7, based on the re-selection indication received from the ANDSF 505, the
UE 501 initiates the re-selection procedures to the 3G access network. It initiates

the device interface for the 3G access network.

In step 8, the 3GPP access system is discovered by the UE 501 and initiates the
attachment to it by sending an attach request to the SGSN 801.

In step 9, the authentication procedure through the SGSN 801 is executed if

necessary.

In step 10. the SGSN 801 sends the Attach Accept request to the UE to indicate
the completion of the attach procedure.

In step 11, the UE 501 initiates the procedure for the establishment of the primary
PDP context.

In step 12, the SGSN 801 selects a S-GW 503 and sends a Create Default Bearer

Request.
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In step 13, a Proxy Binding Update (PBU) is send by the S-GW 513 to the PDN
GW 513 according to 3GPP TS 23.402 as to establish the mobility path to the new

access network.

In step 14, the PDN GW 513 initiates a IP-CAN bearer establishment procedure as
to reserve the resources according to the policies of the PCRF 507 for the 3G
connectivity of the UE 501 according to 3GPP TS 23.402 and 23.203.

In step 15, a Proxy Binding Acknowledgement (PBA) is send by the PDN GW 513
to the S-GW 503. A communication tunnel is established between the S-GW 503
and the PDN GW 513.

In step 16, the Serving GW 503 returns a Create Default Bearer Response
message to the SGSN 801. This message also includes the IP address of the UE.

In step 17, the PDP Context establishment is completed for the UE 501.

In the case the session that was released was the last session of the UE 501, the
UE 501 may enter in Idle state which reduces the power consumption of the
mobile device and the costs of the operator for the UE 501. Also because of the
Routing Area and Paging mechanism it may be still reachable without requiring
handovers to other access networks in a large area, i.e. the coverage area of the
3G network which is assumed to be larger than the coverage are of the WiFi

access network.

According to some implementations, the procedures for Network re-selection may
be decided by the UE 501 during session updating.

In step 1, an Application / Service information is transmitted to the PCRF 507 by

the AF 511 comprising the information on the resources required according to
3GPP TS 23.203. It can be performed during session establishment, modification
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and release. At this moment, the PCRF 507 is aware that the active session is to
be updated and of the parameters after updated.

In step 2, an access Reselection Request is sent by the PCRF 507 to the ANDSF
505. This message may comprise the information on the updated QoS parameters
for the session, e.g. the bandwidth and QCI information.

In step 3, an access Reselection Request is sent by the ANDSF 505 to the UE 501.
This message may comprise the information on the updated QoS parameters for
the session, e.g. the bandwidth and QCI information.

In step 4, the UE 501 makes a decision according to the information received from
the ANDSF. If the re-selection is necessary, UE make a decision which access
network should the UE re-select.

It shall be noted that all services may be signaled services. Preferably, in order to
enable that the parameters of a service are modified a signaling between parties
may exist. No service modifies its parameters without a negotiation end-to-end in
our case between the UE 501 and the AF 511. Therefore, it can be presumed that,
when a service changes its QoS parameters, the UE 501 will be informed by the
mechanism of signaling of the session, e.g. http, sip. Therefore, there is no need
of putting the ANDSF 505 in the path. The UE 501 making by itself a reselection
decision based on the new parameters and using the inter-system mobility policies

may be a better solution.

With reference to Fig. 9, a network re-selection during session modification
decided by the UE 501. This procedure considers that the access network
reselection function is located in the UE 501. When the parameters of a session
are modified, due to the various factors which may include a communication with
the AF 511, the UE 501 makes the reselection decision. In this embodiment, the
NRSD 403 and the NRSE 405 are located on the UE 501 while the PCF 401 is
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split between the UE 501 and the AF 511. In this embodiment, the UE 501 is
connected over the WiFi access network. An active session may have been
established or is to be established.

In step 1, the UE 501 and the AF 511 negotiate the parameters of the active
session. In case the session is to be established, then the initial QoS parameters
are negotiated. In case the session is to be modified, then the modified QoS
parameters are negotiated. In case the session is to be released, then the
termination of the session is signaled. The QoS parameters negotiated for the
termination case can be considered as zero resources required. In this scenario
the PCF 401 role is taken by the negotiation between the UE 501 and the AF 511.
No interaction with the PCC of the EPC is considered.

In step 2, based on the information received on the inter-system mobility policies
from the ANDSF 505 and on some other information, the UE 501 makes the
decision because of the new QoS parameters to reselect the access network to
which it is attached to. In this example, the ANDSF 505 is located on the UE 501.
The decision of reselection is taken by the UE 501 based on different factors
which may include and are not limited to the inter-system mobility policies received
from the ANDSF 505.

In step 3, the UE 501 enforces the re-selection decision taken at step 2, in this
example by initiating the 3G interface.

Further steps may correspond to the attachment procedure to the 3G network as
described with reference to Fig. 8.

With reference to Fig. 10, a network re-selection during session modification may
be decided by the UE 501 due to resource reservation failure. This procedure
considers that the access network reselection function is located in the UE 501.
When the parameters of a session are modified, due to the various factors the
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resources required by the modification can not be anymore sustained by the
access network to which the UE 501 is attached to. The session is released and
the UE 501 makes a reselection decision. After the re-selection decision the
session is re-established over the target access network. In this example the
NRSD 403 and the NRSE 405 are located on the UE 501 while the PCF 401

functionality is maintained by the PCC entities.

This embodiment considers that the UE 501 is connected to a 3G access network
over which a session is to be established or is established. Due to a negotiation or
re-negotiation of the QoS parameters, the PCRF 507 has to reserve the new

required resources.

In step 1, an Application / Service information is transmitted to the PCRF 507 by
the AF 511 containing the information on the resources required by the UE 501

after the modification of the active session according to 3GPP TS 23.203. At this
moment, the PCRF 507 is aware that the active session is to be modified and of

the parameters after modification.

In step 2, the information is acknowledged to the AF 511.

In step 3, the PCRF 507 makes a policy decision on the modification of the active
session according to TS 23.203.

In step 4, a Gateway Control and QoS Provisioning Procedure is executed in order
to reserve resources in the 3G access network to the levels indicated by the
modification parameters received from the AF according to TS 23.401 and TS
23.203. It is assumed in this embodiment that the resources required by the
modification of the session can not be reserved and the procedure ends with

failure.
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In step 5, e.g. according to TS 23.401, TS 23.402 and TS 23.203, an IP-CAN
session modification, initiated by the PCRF 507, is executed because of the failure
of the Gateway Control and QoS Provisioning Procedure. The session is
remaining as it was established in the initial phase if established. The modification

fails.

In step 6, the UE 501 is notified that the session can not be established with the
new parameters. Based on the information received on the inter-system mobility
policies from the ANDSF 505 and on some other information the UE 501 makes
the decision because of the new QoS parameters to reselect the access network
to which it is attached to. In this example, the ANDSF 505 is located on the UE
501. The decision of reselection is taken by the UE 501 based on different factors
which may include and are not limited to the inter-system mobility policies received
from the ANDSF 505.

In step 7, the UE 501 enforces the re-selection decision taken at step 2, e.g. by
initiating the 3G interface. The attachment procedure to the WiFi access is
executed as described with reference to Fig. 7.

According to some implementations, it may be considered that more than one
access network is available at the location of the mobile device. Considering this
hypothesis, the resources for the services that are to be established may be
reserved over another access network available at the location of the mobile

device, case which is not considered in the current state of the art.

According to some implementations, the 3GPP Evolved Packet Core and targets
the reference point between the ANDSF 505 and the PCRF 507 may be
addressed. Furthermore, a functionality in the ANDSF 505 may be introduced in
order to ensure session survivability for a larger space than the existing
procedures by executing handovers to access networks during UE 501 required
resources modification either by session establishment, release or modification.
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According to some implementations, the functionality of the PCRF 507 is extended
which is able after the invention to reserve the resources required not only on the
access network to which the UE 501 is connected to, but also to the access
networks to which the UE 501 may be able to connect, extending the access
network capacity available for the UEs.

According to some implementations, the functionality of the ANDSF 505 may be
extended. After the invention the ANDSF 505 is able to make network selection
decisions based on the required resources by the mobile devices. Using these
parameters, the ANDSF 505 is able not only to ensure attachment survivability,

but also to ensure resource reservation survivability over multiple accesses.

According to some implementations, the methods may be completely
automatically performed without involving involve any interaction with the user of

the UE 501 on access network re-selection.

According to some implementations, the ANDSF 505 is able to select the operator
preferred access network for the UE 501 on which it can successfully establish or
maintain a modified session, the requested session remains transparent to the
user of the mobile device and more important, the session is not consuming
resources on the source access network. The resources are reserved only on the

target access network on which the operator prefers to maintain the session.

According to some implementations, the network re-selection approach can be
used in heterogeneous access network scenarios independent of which are the
source and the target access network technologies.

According to some implementations, an operator may be enabled to balance the

different mobile devices between the different accesses according to their
momentary required resources. As the EPC bases on guaranteed resources which
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are reserved during session establishment or modification and released during
session release, there is no need of introducing any other mechanism for

balancing the mobile devices between the different accesses.

According to some implementations, handovers between heterogeneous access
networks may be performed, by this referring to the network reselection between
different types of access networks, as part of a session establishment or release
procedure which enables an optimized usage of the access network resources
according to the requirements of the mobile device which is part of the session
that is to be established, modified or is to be released and the momentary context
of the access networks to which the mobile device is able to connect to.

Some implementations address without restrictions a single operator scenario in
which the mobile device is connected to a core network, which core network is
able to offer to the mobile device connectivity over more than one access network

of more than one type.

Some implementations address without restrictions a mobile devices which have
one or more device interfaces through which they are able to connect to the more

than one access networks offered by the core network.

According to some implementations, a method for access network reselection as
part of the session establishment modification or release procedures is provided.
The method addresses the cases in which the preferences of the operator and of
the user of the mobile device are changed due to the session that is to be updated.

According to some implementations, an architecture is provided which enables the
access network reselection as part of the session establishment or release
procedures conformant to the proposed method. The architecture may be based
on but not limited to the 3GPP Evolved Packet Core (EPC) standardized by 3GPP.
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According to some implementations, a method and system for access network
reselection is provided when the required resources of a mobile device change
due to a session establishment or release, by introducing a new reference point
between the policy control function for resource reservation which is in charge of
reserving or releasing the resources required by the mobile device and the
network re-selection decision function. A re-selection of the access network to
which the mobile device is attached to is triggered and can be executed due to the
modification of the requirements in resources of the mobile device, information
which is available at the policy control function. On session establishment the PCC
may start the resource authorization and reservation procedures

According to some implementations, if the UE 501 is not authorized to reserve
resources, e.g. if not enough resources are available on the access network to
which the UE 501 is connected to, then the PCC transmits to the ANDSF 505 a
request for re-selection. The ANDSF 505 decides if an access re-selection is
possible and to which access network to hand over the UE 501. The decision is
transmitted to the UE 501 as a handover request. The UE 501 executes

immediately the handover procedures from the handover request received.

The particular combinations of elements and features in the above detailed
embodiments are exemplary only; the interchanging and substitution of these
embodiments with other embodiments disclosed herein are also expressly
contemplated. As those skilled in the art will recognize, variations, modifications,
and other implementations of what is described herein can occur to those of
ordinary skill in the art without departing from the spirit and the scope of the
invention as claimed. Accordingly, the foregoing description is by way of example
only and is not intended as limiting. The invention's scope is defined in the
following claims and the equivalents thereto. Furthermore, reference signs used in
the description and claims do not limit the scope of the invention as claimed.
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CLAIMS:

1. Method for re-selecting a communication network, the method comprising:

receiving (101) a network access request indicating a request to access to a

communication network by a communication device;

determining (103) upon the basis of the network access request as to whether
communication resources of the communication network are available for the

communication device; and

re-selecting (105) another communication network for the communication device if

the communication resources are not available for the communication device.

2. The method according to claim 1, wherein the communication resources are

not available for the communication device if

the communication resources provided by the communication network are not

sufficient to support the requested access to the communication network, or

if the communication device is not authorized to access to the communication

resources of the communication network, or

if the communication resources provided by the communication network cannot be

reserved for the communication device.
3. The method according to anyone of the preceding claims, wherein the re-

selection of the other communication network comprises initiating a handover of

the communication device to the other communication network.
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4, The method according to anyone of the preceding claims, further
comprising transmitting (107) a network re-selection request to the communication
device or to a network entity, in particular to a base station, to initiate the network
re-selection.

5. The method according to anyone of the preceding claims, further
comprising transmitting (107) information on the other communication network to
the communication device or to a network entity, in particular to a base station or

to any access point.

6. The method according to anyone of the preceding claims, wherein the

communication resources comprise at least one of:

data rate, or

bandwidth, or

a communication channel, or

a communication frequency, or

at least one quality of service parameter.

7. The method according to anyone of the preceding claims, the method being
executed

by default, or

if a previous resource reservation has failed, or

upon a change of a communication session.
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8. A method for accessing to a communication network, the method

comprising:

transmitting (201) a network access request towards the communication network
to indicate a request to access to the communication network by a communication

device;

receiving (203) a network re-selection request over the communication network
instructing to re-select another communication network, in particular instructing to

handover to the other communication network; and

re-selecting (205) the other communication network in response to the network re-
selection request.

9. The method according to claim 8, wherein the network access request is
transmitted by a policy control function of the communication device or of another
network entity.

10. The method according to claim 8 or 9, wherein the network re-selection is
initiated by a policy control function of the communication device or of another

network entity.

11. A network selector being configured to select a communication network, the

network selector comprising:

a receiver (301) being configured to receive a network access request indicating a

request to access to the communication network by a communication device;
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a resource controller (305) being configured to determine upon the basis of the
network access request as to whether communication resources of the

communication network are available for the communication device; and

a network controller (307) being configured to re-select another communication
network for the communication device if the communication resources are not

available for the communication device.
12.  The network selector according to claim 11, wherein the network controller
(305) is configured to transmit a network re-selection request to the

communication device to re-select the other communication network.

13. A computer program with a program code for executing the method

according to at least one of the claims 1 to 10 when run on a computer.
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