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Control of offloading by the network

Field of the invention

PCT/EP2013/057314

The present invention relates to an apparatus, a method, a system, and a

computer program product for offloading. More particularly, the present

invention relates to an apparatus, a method, a system, and a computer program

product for control of offloading.

Background of the invention

Abbreviations

3G

3GPP

4G
ANDSF
AP

APN

CN
DSMIPv6
eNB

EPC

EPS
E-RAB
E-UTRAN
GPRS
GTP
HESSID

ID
IEEE
IFOM
IMS
IP
LTE™
MAPCON
MME
NAS
PDN
PDU
PGW
QCI
QoS

3" Generation

3" Generation Partnership Project
4™ Generation

Access Network Discovery and Selection Function
Access Point

Access Point Name

Core Network

Dual Stack Mobile IP version 6
enhanced Node B

Evolved Packet Core

Evolved Packet System

E-UTRAN RAB

Evolved UTRAN

General Packet Radio Service

GPRS Tunneling Protocol
Homogeneous Extended Service Set
(IEEE 802.11u)

Identifier

Institute of Electrical and Electronics Engineers
IP flow mobility and seamless offload
IP Multimedia Subsystem

Internet Protocol

Long Term Evolution

Multi Access PDN connectivity
Mobility Management Entity
Non-Access Stratum

Packet Data Network

Protocol Data Unit

PDN Gateway

QoS Class identifier

Quality of Service

Identification
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RAB Radio Access Bearer
RAN Radio Access Network
RNC Radio Network Controller
RRC Radio Resource Control
S1AP S1 Application Protocol
SaMOG S2a Mobility over GTP
SGSN Serving GPRS Support Node
SGW Serving Gateway
SSID Service Set Identifier
TEID Tunnel Endpoint ID
UE User Equipment
UMTS Universal Mobile Telecommunication System
UTRAN UMTS RAN
WiFi™ synonymously used for WLAN
WLAN Wireless Local Area Network

WLAN/3GPP radio interworking is a 3GPP Study Item whose objective is
described in RP-122038 (RAN Plenary #58, December 2012). 3GPP radio covers
both LTE and UMTS (UTRAN).

Some operators want to integrate WLAN as an additional access network
technology and also as backup of 3GPP cellular radio, and want to have tighter
control over it. Operators want to utilize WLAN as much as possible when it is
available while not pushing UEs to WLAN when WLAN is congested. Currently it is
up to UE to select radio technology between WLAN and cellular, and operators
can influence the selection via the policies in the ANDSF. However, some

operators want to have more strict control of WLAN and cellular usage.

Fig. 1 shows an example architecture where WLAN offloading may be
implemented. The UE on the left side is connected to both the 3GPP access
network (UTRAN or LTE), and to WLAN. 3GPP Access network is connected via
PGW of 3GPP Core network to an IP network (e.g. IP network 1). WLAN is
connected via PGW to IP network 2. In addition, WLAN may be connected
directly to some IP network. The IP networks may be different or the same, such

as the Internet.

According to the current specifications, PDN connection based (also known as
MAPCON) and flow based (also known as IFOM) mobility between 3GPP RAN and
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WLAN is supported, but flow based mobility is only supported when DSMIPv6 is
(via S2c interface) is used as a mobility protocol. Over the S2c¢ interface, the
user plane is provided with related control and mobility support between UE and
the PDN GW of the core network. Currently, no deployment using DSMIPv6 as
mobility protocol is known and therefore, a RAN based solution for the control

should preferably not be built on top of that.

Summary of the invention

It is an object of the present invention to improve the prior art. In detail, it is an

object to let the network control offloading.

According to a first aspect of the invention, there is provided an apparatus,
comprising creating means adapted to create a first condition based on a first
indication comprised in a request to set up or to modify a packet data connection
of a user device of a first radio access network of a first technology, wherein the
request is received from a core device, and the first condition comprises a
condition for offloading a first radio access bearer of the first technology to a
second radio access network of a second technology different from the first
technology is allowed, wherein the first radio access bearer is provided by the
apparatus for the packet data connection of the user device; indicating means

adapted to indicate the first condition to the user device.

According to a second aspect of the invention, there is provided an apparatus,
comprising creating processor adapted to create a first condition based on a first
indication comprised in a request to set up or to modify a packet data connection
of a user device of a first radio access network of a first technology, wherein the
request is received from a core device, and the first condition comprises a
condition for offloading a first radio access bearer of the first technology to a
second radio access network of a second technology different from the first
technology is allowed, wherein the first radio access bearer is provided by the
apparatus for the packet data connection of the user device; indicating processor

adapted to indicate the first condition to the user device.
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According to a third aspect of the invention, there is provided an apparatus,
comprising creating means adapted to create a first condition based on a first
indication comprised in a request to set up or to modify a packet data connection
of a user device of a first radio access network of a first technology, wherein the
request is received from a core device, and the first condition comprises a
condition for offloading a first radio access bearer of the first technology to a
second radio access network of a second technology different from the first
technology, wherein the first radio access bearer is provided by the apparatus for
the packet data connection of the user device; checking means adapted to check
if the first radio access bearer fulfills the first condition; indicating means
adapted to indicate an identification of the first radio access bearer to the user

device if the first condition is satisfied.

The apparatus may further comprise prohibiting means adapted to prohibit the
indicating means to indicate the identification of the first radio access bearer if

the first radio access bearer does not fulfill the first condition.

According to a fourth aspect of the invention, there is provided an apparatus,
comprising creating processor adapted to create a first condition based on a first
indication comprised in a request to set up or to modify a packet data connection
of a user device of a first radio access network of a first technology, wherein the
request is received from a core device, and the first condition comprises a
condition for offloading a first radio access bearer of the first technology to a
second radio access network of a second technology different from the first
technology, wherein the first radio access bearer is provided by the apparatus for
the packet data connection of the user device; checking processor adapted to
check if the first radio access bearer fulfills the first condition; indicating
processor adapted to indicate an identification of the first radio access bearer to

the user device if the first condition is satisfied.
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The apparatus may further comprise prohibiting processor adapted to prohibit
the indicating processor to indicate the identification of the first radio access

bearer if the first radio access bearer does not fulfill the first condition.

In the apparatus according to any of the first to fourth aspects, the first
indication may comprise an indication of a quality of service class for the packet
data connection in the first radio access network, and the first condition may be
based on the quality of service class; and/or the first indication may comprise a
group identification of the first radio access bearer in the first technology

network.

In the apparatus according to any of the first to fourth aspects, the creating
means or creating processor may be adapted to create a second condition based
on a second indication received from the core device, the indicating means may
be adapted to indicate the second condition to the user device; and at least one
of the second indication may comprise whether or not the first radio access
bearer may be offloaded at all; the second indication may indicate whether or
not the first radio access bearer may be offloaded to a specific one of a plurality
of technologies including the second technology, each of which being different
from the first technology; the second indication may indicate whether or not the
first radio access bearer may be offloaded to a specific one of a plurality of radio
access networks of the second technology, wherein the plural radio access
networks comprise the second radio access network; and the second indication
may indicate that the first radio access bearer must be offloaded only together
with a second radio access bearer of the first technology different from the first

radio access bearer.

In the apparatus according to any of the first to fourth aspects, the first
indication may be comprised in an information element of the request dedicated

to the condition.

According to a fifth aspect of the invention, there is provided a radio controller

comprising an apparatus according to any of the first to fourth aspects.
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According to a sixth aspect of the invention, there is provided an apparatus,
comprising checking means adapted to check if a first condition for an offloading
a first radio access bearer of a first radio access network of a first radio access
technology to a second radio access network of a second radio access technology
different from the first radio access technology is fulfilled, wherein the first
condition is received for the first radio access bearer, and wherein the first
condition comprises a grouping information; preventing means adapted to
prevent the offloading of the first radio access bearer to the second radio access

network if the first condition is fulfilled.

In the apparatus, the first condition may comprise an indicator of a quality of
service class, the checking means may be further adapted to check if the first
radio access bearer has the quality of service class, and the preventing means
may be adapted to prevent the offloading if the first radio access bearer has the

quality of service class.

In the apparatus, the first condition may comprise a group identification; the
checking means may be further adapted to check if the first radio access bearer
has the group identification; and the preventing means may be adapted to

prevent the offloading if the first radio access bearer has the group identification.

The apparatus may further comprise first identifying means adapted to identify a
second radio access bearer of the first technology different from the first radio
access bearer and fulfilling the first condition; wherein the preventing means
may be adapted to prevent the offloading of the first radio access bearer and the
second radio access bearer if one of the first radio access bearer and the second

radio access bearer is not allowed to be offloaded.

In the apparatus, the first identifying means may be adapted to identify each of
a set of second radio access bearers, each being different from the first radio
access bearer and fulfilling the first condition; the preventing means may be

adapted to prevent the offloading of the first radio access bearer and of each of
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the second radio access bearers if one of the first radio access bearer and the

second radio access bearers is not allowed to be offloaded.

According to a seventh aspect of the invention, there is provided an apparatus,
comprising checking processor adapted to check if a first condition for an
offloading a first radio access bearer of a first radio access network of a first
radio access technology to a second radio access network of a second radio
access technology different from the first radio access technology is fulfilled,
wherein the first condition is received for the first radio access bearer, and
wherein the first condition comprises a grouping information; preventing
processor adapted to prevent the offloading of the first radio access bearer to the

second radio access network if the first condition is fulfilled.

In the apparatus, the first condition may comprise an indicator of a quality of
service class, the checking processor may be further adapted to check if the first
radio access bearer has the quality of service class, and the preventing processor
may be adapted to prevent the offloading if the first radio access bearer has the

quality of service class.

In the apparatus, the first condition may comprise a group identification; the
checking processor may be further adapted to check if the first radio access
bearer has the group identification; and the preventing processor may be
adapted to prevent the offloading if the first radio access bearer has the group

identification.

The apparatus may further comprise first identifying processor adapted to
identify a second radio access bearer of the first technology different from the
first radio access bearer and fulfilling the first condition; wherein the preventing
processor may be adapted to prevent the offloading of the first radio access
bearer and the second radio access bearer if one of the first radio access bearer

and the second radio access bearer is not allowed to be offloaded.
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In the apparatus, the first identifying processor may be adapted to identify each
of a set of second radio access bearers, each being different from the first radio
access bearer and fulfilling the first condition; the preventing processor may be
adapted to prevent the offloading of the first radio access bearer and of each of
the second radio access bearers if one of the first radio access bearer and the

second radio access bearers is not allowed to be offloaded.

According to an eighth aspect of the invention, there is provided an apparatus,
comprising checking means adapted to check if a first condition for an offloading
a first radio access bearer of a first radio access network of a first radio access
technology to a second radio access network of a second radio access technology
different from the first radio access technology is fulfilled, wherein the first
condition is received for the first radio access bearer, and wherein the first
condition comprises a grouping information; enforcing means adapted to enforce
the offloading of the first radio access bearer to the second radio access network

if the first condition is fulfilled.

In the apparatus, the first condition may comprise an indicator of a quality of
service class, the checking means may be further adapted to check if the first
radio access bearer has the quality of service class, and the enforcing means
may be adapted to enforce the offloading if the first radio access bearer has the

quality of service class.

In the apparatus, the first condition may comprise a group identification; the
checking means may be further adapted to check if the first radio access bearer
has the group identification; and the enforcing means may be adapted to enforce

the offloading if the first radio access bearer has the group identification.

The apparatus may further comprise first identifying means adapted to identify a
second radio access bearer of the first technology different from the first radio
access bearer and fulfilling the first condition; wherein the enforcing means may

be adapted to enforce the offloading of the first radio access bearer and the
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second radio access bearer if both of the first radio access bearer and the second

radio access bearer are allowed to be offloaded.

In the apparatus, the first identifying means may be adapted to identify each of
a set of second radio access bearers, each being different from the first radio
access bearer and fulfilling the first condition; wherein the enforcing means may
be adapted to enforce the offloading of the first radio access bearer and of each
of the second radio access bearers if all of the first radio access bearer and the

second radio access bearers are allowed to be offloaded.

According to a ninth aspect of the invention, there is provided an apparatus,
comprising checking processor adapted to check if a first condition for an
offloading a first radio access bearer of a first radio access network of a first
radio access technology to a second radio access network of a second radio
access technology different from the first radio access technology is fulfilled,
wherein the first condition is received for the first radio access bearer, and
wherein the first condition comprises a grouping information; enforcing processor
adapted to enforce the offloading of the first radio access bearer to the second
radio access network if the first condition is fulfilled.

In the apparatus, the first condition may comprise an indicator of a quality of
service class, the checking processor may be further adapted to check if the first
radio access bearer has the quality of service class, and the enforcing processor
may be adapted to enforce the offloading if the first radio access bearer has the

quality of service class.

In the apparatus, the first condition may comprise a group identification; the
checking processor may be further adapted to check if the first radio access
bearer has the group identification; and the enforcing processor may be adapted
to enforce the offloading if the first radio access bearer has the group

identification.
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The apparatus may further comprise first identifying processor adapted to
identify a second radio access bearer of the first technology different from the
first radio access bearer and fulfilling the first condition; wherein the enforcing
processor may be adapted to enforce the offloading of the first radio access
bearer and the second radio access bearer if both of the first radio access bearer

and the second radio access bearer are allowed to be offloaded.

In the apparatus, the first identifying processor may be adapted to identify each
of a set of second radio access bearers, each being different from the first radio
access bearer and fulfilling the first condition; wherein the enforcing processor
may be adapted to enforce the offloading of the first radio access bearer and of
each of the second radio access bearers if all of the first radio access bearer and

the second radio access bearers are allowed to be offloaded.

According to a tenth aspect of the invention, there is provided an apparatus,
comprising monitoring means adapted to monitor if a first identification of a first
radio access bearer of a first radio access network of a first radio access
technology is received; preventing means adapted to prevent an offloading of the
first radio access bearer to a second radio access network of a second radio
access technology different from the first radio access technology if the first

identification is received.

In the apparatus, the monitoring means may be adapted to monitor if a second
identification of a second radio access bearer of the first radio access network is
received together with the first identification, wherein the first radio access
bearer is different from the second radio access bearer; and the preventing
means may be adapted to prevent the offloading of both of the first radio access
bearer and the second radio access bearer if the first identification and the
second identification are received together and one of the first radio access

bearer and the second radio access bearer is not allowed to be offloaded.

According to a eleventh aspect of the invention, there is provided an apparatus,

comprising monitoring processor adapted to monitor if a first identification of a



10

15

20

25

30

WO 2014/166520 PCT/EP2013/057314
11

first radio access bearer of a first radio access network of a first radio access
technology is received; preventing processor adapted to prevent an offloading of
the first radio access bearer to a second radio access network of a second radio
access technology different from the first radio access technology if the first

identification is received.

In the apparatus, the monitoring processor may be adapted to monitor if a
second identification of a second radio access bearer of the first radio access
network is received together with the first identification, wherein the first radio
access bearer is different from the second radio access bearer; and the
preventing processor may be adapted to prevent the offloading of both of the
first radio access bearer and the second radio access bearer if the first
identification and the second identification are received together and one of the
first radio access bearer and the second radio access bearer is not allowed to be
offloaded.

According to a twelfth aspect of the invention, there is provided an apparatus,
comprising monitoring means adapted to monitor if an identification of a first
radio access bearer of a first radio access network of a first radio access
technology is received; enforcing means adapted to enforce an offloading of the
first radio access bearer to a second radio access network of a second radio
access technology different from the first radio access technology if the first

condition is fulfilled.

In the apparatus, the monitoring means may be adapted to monitor if a second
identification of a second radio access bearer of the first radio access network is
received together with the first identification, wherein the first radio access
bearer is different from the second radio access bearer; and the enforcing means
may be adapted to enforce the offloading of both of the first radio access bearer
and the second radio access bearer if the first identification and the second
identification are received together and one of the first radio access bearer and

the second radio access bearer is allowed to be offloaded.
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According to a thirteenth aspect of the invention, there is provided an apparatus,
comprising monitoring processor adapted to monitor if an identification of a first
radio access bearer of a first radio access network of a first radio access
technology is received; enforcing processor adapted to enforce an offloading of
the first radio access bearer to a second radio access network of a second radio
access technology different from the first radio access technology if the first

condition is fulfilled.

In the apparatus, the monitoring processor may be adapted to monitor if a
second identification of a second radio access bearer of the first radio access
network is received together with the first identification, wherein the first radio
access bearer is different from the second radio access bearer; and the enforcing
processor may be adapted to enforce the offloading of both of the first radio
access bearer and the second radio access bearer if the first identification and
the second identification are received together and one of the first radio access

bearer and the second radio access bearer is allowed to be offloaded.

The apparatus according to any of the sixth to thirteenth aspects may further
comprise condition checking means or condition checking processor adapted to
check if a second condition for the offloading of the first radio access bearer is
received; and inhibiting means or inhibiting processor adapted to inhibit the
offloading of the first radio access bearer to the second radio access network if
the second condition is not fulfilled. The apparatus may further comprise second
identifying means or second identifying processor adapted to identify a second
radio access bearer of the first technology different from the first radio access
bearer and not fulfilling the second condition; wherein the inhibiting means or
the inhibiting processor may be adapted to inhibit the offloading of the first radio
access bearer and the second radio access bearer if one of the first radio access
bearer and the second radio access bearer does not fulfill the second condition.
In the apparatus, the second identifying means or second identifying processor
may be adapted to identify each of a set of second radio access bearers, each
being different from the first radio access bearer and not fulfilling the second first

condition; wherein the inhibiting means or inhibiting processor is adapted to
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inhibit the offloading of the first radio access bearer and of each of the second
radio access bearers if one of the first radio access bearer and the second radio

access bearers does not fulfill the second condition.

In the apparatus according to any of the sixth to thirteenth aspects, the second
condition may comprises at least one of whether or not the first radio access
bearer may be offloaded at all; whether or not the first radio access bearer may
be offloaded to a specific one of plural technologies including the second
technology, each of which being different from the first technology; and whether
or not the first radio access bearer may be offloaded to a specific one of plural
radio access networks of the second technology, wherein the plural radio access

networks comprise the second radio access network.

The apparatus according to any of the sixth to thirteenth aspects may further
comprise monitoring means or monitoring processor adapted to monitor if the
offloading of a third radio access bearer of the first technology fulfilling the first
condition is terminated; third identifying means or third identifying processor
adapted to identify, if the offloading of the third radio access bearer is
terminated, a fourth radio access bearer of the first technology fulfilling the first
condition, wherein the fourth radio access bearer is offloaded and different from
the third radio access bearer; and terminating instructing means or terminating
instructing processor adapted to instruct terminating of the offloading of the
fourth radio access bearer. In the apparatus, the third identifying means or third
identifying processor may be adapted to identify each of a set of plural fourth
radio access bearers of the first technology, each being offloaded, fulfilling the
first condition, and being different from the third radio access bearer, and the
terminating instructing means or terminating instructing processor may be

adapted to instruct the terminating of each of the fourth radio access bearers.

According to a fourteenth aspect of the invention, there is provided a user
equipment comprising an apparatus according to any of the sixth to thirteenth

aspects.
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According to a fifteenth aspect of the invention, there is provided an apparatus,
comprising requesting means adapted to request a setup or a modification of a
first radio access bearer of a first radio access network of a first technology for a
packet data network connection, wherein the request comprises an indication
about a condition for offloading the first radio access bearer to a second radio

access network of a second technology different from the first technology.

The apparatus may further comprise setting means adapted to set the condition
based on a property of the packet data connection. In the apparatus, the
property may comprise at least one of an access point name on which the packet

data connection ends and an application using the packet data connection.

According to a sixteenth aspect of the invention, there is provided an apparatus,
comprising requesting processor adapted to request a setup or a modification of
a first radio access bearer of a first radio access network of a first technology for
a packet data network connection, wherein the request comprises an indication
about a condition for offloading the first radio access bearer to a second radio

access network of a second technology different from the first technology.

The apparatus may further comprise setting processor adapted to set the
condition based on a property of the packet data connection. In the apparatus,
the property may comprise at least one of an access point name on which the
packet data connection ends and an application using the packet data

connection.

In the apparatus of any of the fifteenth and sixteenth aspects, the condition may
comprise at least one of whether or not the first radio access bearer may be
offloaded at all; whether or not the first radio access bearer may be offloaded to
a specific one of plurality of technologies including the second technology, each
of which being different from the first technology; whether or not the first radio
access bearer may be offloaded to a specific one of plurality of radio access
networks of the second technology, wherein the plurality of radio access

networks comprise the second radio access network; that the first radio access
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bearer must be offloaded only together with a second radio access bearer
different from the first radio access bearer; a group identification of the first
radio access bearer; and an identifier of a quality of service class received from

the core device.

In the apparatus of any of the fifteenth and sixteenth aspects, the condition may
be comprised in an information element of the request dedicated to the

condition.

In the apparatus according to any of the first to fourth, sixth to thirteenth,
fifteenth, and sixteenth aspects, the first technology may be a technology of a
third generation partnership project, and the second technology may comprise a

wireless local area network.

According to a seventeenth aspect of the invention, there is provided a mobility
management entity comprising an apparatus according to any of the fifteenth

and sixteenth aspects.

According to an eighteenth aspect of the invention, there is provided a serving
gateway comprising an apparatus according to any of the fifteenth and sixteenth

aspects.

According to a nineteenth aspect of the invention, there is provided a system,
comprising a core network apparatus according to any of the fifteenth and
sixteenth aspects; a radio access apparatus according to any of the first and
second aspects; a user apparatus according to any of the sixth to ninth aspects;
wherein the condition received by the user apparatus comprises the condition
indicated by the radio access apparatus; and the request received by the radio

access apparatus comprises the request of the core network apparatus.

According to a twentieth aspect of the invention, there is provided a system,
comprising a core network apparatus according to any of the fifteenth and

sixteenth aspects; a radio access apparatus according to any of the third and
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fourth aspects; a user apparatus according to any of the tenth to thirteenth
aspects; wherein the first identification received by the user apparatus comprises
the identification indicated by the radio access apparatus; and the request
received by the radio access apparatus comprises the request of the core

network apparatus.

According to a twenty-first aspect of the invention, there is provided a method,
comprising creating a first condition based on a first indication comprised in a
request to set up or to modify a packet data connection of a user device of a first
radio access network of a first technology, wherein the request is received from a
core device, and the first condition comprises a condition for offloading a first
radio access bearer of the first technology to a second radio access network of a
second technology different from the first technology is allowed, wherein the first
radio access bearer is provided by an apparatus performing the method for the
packet data connection of the user device; indicating the first condition to the

user device.

According to a twenty-second aspect of the invention, there is provided a
method, comprising creating a first condition based on a first indication
comprised in a request to set up or to modify a packet data connection of a user
device of a first radio access network of a first technology, wherein the request is
received from a core device, and the first condition comprises a condition for
offloading a first radio access bearer of the first technology to a second radio
access network of a second technology different from the first technology,
wherein the first radio access bearer is provided by an apparatus performing the
method for the packet data connection of the user device; checking if the first
radio access bearer fulfills the first condition; indicating an identification of the

first radio access bearer to the user device if the first condition is satisfied.

The method may further comprise prohibiting the indicating of the identification
of the first radio access bearer if the first radio access bearer does not fulfill the

first condition.
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In the methods according to any of the twenty-first and twenty-second aspects,
the first indication may comprise an indication of a quality of service class for the
packet data connection in the first radio access network, and the first condition
may be based on the quality of service class; and/or the first indication may
comprise a group identification of the first radio access bearer in the first

technology network.

The method according to any of the twenty-first and twenty-second aspects may
further comprise creating a second condition based on a second indication
received from the core device, indicating the second condition to the user device;
wherein the second indication comprises at least one of whether or not the first
radio access bearer may be offloaded at all; whether or not the first radio access
bearer may be offloaded to a specific one of a plurality of technologies including
the second technology, each of which being different from the first technology;
whether or not the first radio access bearer may be offloaded to a specific one of
a plurality of radio access networks of the second technology, wherein the plural
radio access networks comprise the second radio access network; and that the
first radio access bearer must be offloaded only together with a second radio

access bearer of the first technology different from the first radio access bearer.

In the method according to any of the twenty-first and twenty-second aspects,
the first indication may be comprised in an information element of the request

dedicated to the condition.

According to a twenty-third aspect of the invention, there is provided a method,
comprising checking if a first condition for an offloading a first radio access
bearer of a first radio access network of a first radio access technology to a
second radio access network of a second radio access technology different from
the first radio access technology is fulfilled, wherein the first condition is received
for the first radio access bearer, and wherein the first condition comprises a
grouping information; preventing the offloading of the first radio access bearer to

the second radio access network if the first condition is fulfilled.
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In the method, the first condition may comprise an indicator of a quality of
service class, and the method may further comprise checking if the first radio
access bearer has the quality of service class, and preventing the offloading if

the first radio access bearer has the quality of service class.

In the method, the first condition may comprise a group identification; and the
method may further comprise checking if the first radio access bearer has the
group identification; and preventing the offloading if the first radio access bearer

has the group identification.

The method may further comprise identifying a second radio access bearer of the
first technology different from the first radio access bearer and fulfilling the first
condition; preventing the offloading of the first radio access bearer and the
second radio access bearer if one of the first radio access bearer and the second

radio access bearer is not allowed to be offloaded.

The method may further comprise identifying each of a set of second radio
access bearers, each being different from the first radio access bearer and
fulfilling the first condition; and preventing the offloading of the first radio access
bearer and of each of the second radio access bearers if one of the first radio

access bearer and the second radio access bearers is not allowed to be offloaded.

According to a twenty-fourth aspect of the invention, there is provided a method,
comprising checking if a first condition for an offloading a first radio access
bearer of a first radio access network of a first radio access technology to a
second radio access network of a second radio access technology different from
the first radio access technology is fulfilled, wherein the first condition is received
for the first radio access bearer, and wherein the first condition comprises a
grouping information; enforcing the offloading of the first radio access bearer to

the second radio access network if the first condition is fulfilled.

In the method, the first condition may comprise an indicator of a quality of

service class, and the method may further comprise checking if the first radio
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access bearer has the quality of service class, and enforcing the offloading if the

first radio access bearer has the quality of service class.

In the method, the first condition may comprise a group identification; and the
method may further comprise checking if the first radio access bearer has the
group identification; and enforcing the offloading if the first radio access bearer

has the group identification.

The method may further comprise identifying a second radio access bearer of the
first technology different from the first radio access bearer and fulfilling the first
condition; enforcing the offloading of the first radio access bearer and the second
radio access bearer if both of the first radio access bearer and the second radio

access bearer are allowed to be offloaded.

The method may further comprise identifying each of a set of second radio
access bearers, each being different from the first radio access bearer and
fulfilling the first condition; and enforcing the offloading of the first radio access
bearer and of each of the second radio access bearers if all of the first radio

access bearer and the second radio access bearers are allowed to be offloaded.

According to a twenty-fifth aspect of the invention, there is provided a method,
comprising monitoring if a first identification of a first radio access bearer of a
first radio access network of a first radio access technology is received;
preventing an offloading of the first radio access bearer to a second radio access
network of a second radio access technology different from the first radio access

technology if the first identification is received.

The method may further comprise monitoring if a second identification of a
second radio access bearer of the first radio access network is received together
with the first identification, wherein the first radio access bearer is different from
the second radio access bearer; and preventing the offloading of both of the first

radio access bearer and the second radio access bearer if the first identification
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and the second identification are received together and one of the first radio

access bearer and the second radio access bearer is not allowed to be offloaded.

According to a twenty-sixth aspect of the invention, there is provided a method,
comprising monitoring if an identification of a first radio access bearer of a first
radio access network of a first radio access technology is received; enforcing an
offloading of the first radio access bearer to a second radio access network of a
second radio access technology different from the first radio access technology if

the first condition is fulfilled.

The method may further comprise monitoring if a second identification of a
second radio access bearer of the first radio access network is received together
with the first identification, wherein the first radio access bearer is different from
the second radio access bearer; and enforcing the offloading of both of the first
radio access bearer and the second radio access bearer if the first identification
and the second identification are received together and one of the first radio

access bearer and the second radio access bearer is allowed to be offloaded.

The method according to any of the twenty-third to twenty-sixth aspects may
further comprise checking if a second condition for the offloading of the first
radio access bearer is received; and inhibiting the offloading of the first radio
access bearer to the second radio access network if the second condition is not
fulfilled. The method may further comprise identifying a second radio access
bearer of the first technology different from the first radio access bearer and not
fulfilling the second condition; and inhibiting the offloading of the first radio
access bearer and the second radio access bearer if one of the first radio access
bearer and the second radio access bearer does not fulfill the second condition.
The method may further comprise identifying each of a set of second radio
access bearers, each being different from the first radio access bearer and not
fulfilling the second first condition; and inhibiting the offloading of the first radio
access bearer and of each of the second radio access bearers if one of the first
radio access bearer and the second radio access bearers does not fulfill the

second condition.
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In the method according to any of the twenty-third to twenty-sixth aspects, the
second condition may comprise at least one of whether or not the first radio
access bearer may be offloaded at all; whether or not the first radio access
bearer may be offloaded to a specific one of plural technologies including the
second technology, each of which being different from the first technology; and
whether or not the first radio access bearer may be offloaded to a specific one of
plural radio access networks of the second technology, wherein the plural radio

access networks comprise the second radio access network;

The method according to any of the twenty-third to twenty-sixth aspects may
further comprise monitoring if the offloading of a third radio access bearer of the
first technology fulfilling the first condition is terminated; identifying, if the
offloading of the third radio access bearer is terminated, a fourth radio access
bearer of the first technology fulfilling the first condition, wherein the fourth radio
access bearer is offloaded and different from the third radio access bearer; and
instructing terminating of the offloading of the fourth radio access bearer. The
method may further comprise identifying each of a set of plural fourth radio
access bearers of the first technology, each being offloaded, fulfilling the first
condition, and being different from the third radio access bearer, and instructing

the terminating of each of the fourth radio access bearers.

According to a twenty-seventh aspect of the invention, there is provided a
method, comprising requesting a setup or a modification of a first radio access
bearer of a first radio access network of a first technology for a packet data
network connection, wherein the request comprises an indication about a
condition for offloading the first radio access bearer to a second radio access

network of a second technology different from the first technology.

In the method, the condition may comprise at least one of whether or not the
first radio access bearer may be offloaded at all; whether or not the first radio
access bearer may be offloaded to a specific one of plurality of technologies

including the second technology, each of which being different from the first
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technology; whether or not the first radio access bearer may be offloaded to a
specific one of plurality of radio access networks of the second technology,
wherein the plurality of radio access networks comprise the second radio access
network; that the first radio access bearer must be offloaded only together with
a second radio access bearer different from the first radio access bearer; a group
identification of the first radio access bearer; and an identifier of a quality of

service class received from the core device.

In the method, the condition may be comprised in an information element of the

request dedicated to the condition.

The method may further comprise setting the condition based on a property of
the packet data connection. In the method, the property may comprise at least
one of an access point name on which the packet data connection ends and an

application using the packet data connection.

In the method according to any of the twenty-first to twenty-seventh aspects,
the first technology may be a technology of a third generation partnership

project, and the second technology may comprise a wireless local area network.

The method according to any of the twenty-first to twenty-seventh aspects may

be a method of control of offloading.

According to a twenty-eighth aspect of the invention, there is provided a
computer program product comprising a set of instructions which, when
executed on an apparatus, is configured to cause the apparatus to carry out the
method according to any one of the twenty-first to twenty-seventh aspects. The

computer program product may be embodied as a computer-readable medium.

According to embodiments of the invention, at least one of the following
advantages is achieved:
— whether or not offloading may take place may be controlled by the

network;
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— some solutions may not involve the core network;

— the solution may be flexible;

— the solution may take into account different conditions, e.g. related to the
PDN connection, different radio access bearers, the APN, the application

etc.

It is to be understood that any of the above modifications can be applied singly
or in combination to the respective aspects to which they refer, unless they are

explicitly stated as excluding alternatives.

Brief description of the drawings

Further details, features, objects, and advantages are apparent from the
following detailed description of the preferred embodiments of the present
invention which is to be taken in conjunction with the appended drawings,

wherein

Fig. 1 shows a network architecture in which WLAN offloading according to some
embodiments of the invention may be employed;

Fig. 2 shows an E-RAB setup request according to an embodiment of the
invention;

Fig. 3 shows an apparatus according to an embodiment of the invention;

Fig. 4 shows a method according to an embodiment of the invention;

Fig. 5 shows an apparatus according to an embodiment of the invention;

Fig. 6 shows a method according to an embodiment of the invention;

Fig. 7 shows an apparatus according to an embodiment of the invention;

Fig. 8 shows a method according to an embodiment of the invention;

Fig. 9 shows an apparatus according to an embodiment of the invention;

Fig. 10 shows a method according to an embodiment of the invention;

Fig. 11 shows an apparatus according to an embodiment of the invention;

Fig. 12 shows a method according to an embodiment of the invention;

Fig. 13 shows an apparatus according to an embodiment of the invention;

Fig. 14 shows a method according to an embodiment of the invention;
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Fig. 15 shows an apparatus according to an embodiment of the invention; and

Fig. 16 shows a method according to an embodiment of the invention;

Detailed description of certain embodiments

Herein below, certain embodiments of the present invention are described in
detail with reference to the accompanying drawings, wherein the features of the
embodiments can be freely combined with each other unless otherwise
described. However, it is to be expressly understood that the description of
certain embodiments is given for by way of example only, and that it is by no

way intended to be understood as limiting the invention to the disclosed details.

Moreover, it is to be understood that the apparatus is configured to perform the
corresponding method, although in some cases only the apparatus or only the

method are described.

Up to 3GPP Release 11, 3GPP cellular radio networks had no means to control
whether WLAN or the 3GPP network is used for a PDN connection. For the cellular
operator, to have tighter control, one option is to provide a cellular controller,
like eNB or RNC, which makes the decision on which bearers should be served by
cellular and which by WLAN. To realize such a controller, all necessary

information should be available in the cellular controller.

For instance, cellular network controller cannot make a decision based on the
PDN connection as the cellular network does not provide it with the information
which bearers belongs to a given PDN connection. Another example is that the
cellular network controller does not have information which type of application
uses a given bearer and whether the given bearer could be subject of WLAN

offloading.

According to some embodiments of the invention, the cellular network controller,
e.g. the eNB, makes the decision which bearers may be offloaded to WLAN. E.g.,

this selection may be done based on QCI.
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In a static solution according to some embodiments of the invention, a set of QCI
is predefined for WLAN offload purposes. QCI is known to eNB for each PDN
connection. For instance, bearers with QCI value “abc” - “def” can be offloaded
to WLAN, and other bearers may not be offloaded to WLAN. Thus, an eNB only
needs to check the QCI values of the radio bearers to make a decision which

bearers are allowed to be offloaded to WLAN.

This solution does not require involvement of the EPS core. Hence, from an
architectural point of view, it is relatively simple. However, it has some
drawbacks: In case multiple bearers belonging to one PDN connection should be
offloaded together, eNB does not have this kind of information. Also if only some
of the bearers for a specific application can be offloaded, eNB also does not have

this kind of information.

In a more flexible solution according to some embodiments of the invention, CN
(e.g, MME or SGSN/SWG@G) provides at least one of
* the information whether a RAB is allowed to be offloaded to WLAN e.g.
during RAB establishment and/or during subsequent modification
procedures, and

e additional information about WLAN offloading.

Then, according to some embodiments of the invention, the cellular network
(e.g. eNB or RNC) may generate a condition based on the information received
from the CN, and provides this condition to the UE. The UE may then decide

whether or not a certain RAB may be offloaded, based on the received condition.

According to some other embodiments, the cellular network evaluates the
information received from CN and decides if a certain RAB may be offloaded or
not. Then, the cellular network provides an identification of the RAB(s) to the UE.
According to different embodiments, providing of the identification may mean
that offloading is prevented for this RAB, or may mean that offloading is allowed

for this RAB. Hence, UE only needs to check if an identification of a RAB is
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received in order to decide on offloading but need not to check the condition

itself.

In order to generate such information, CN may evaluate e.g. the APN selected by
the UE for the PDN connection: for example, traffic for an APN used for general
Internet connection is a candidate for WLAN offloading, while traffic for an APN
used for IMS should not be offloaded.

The additional information may for instance include some grouping information
according to which a specific RAB is allowed to be offloaded only together with
certain other RABs. In this way it can be assured that RABs belonging to the

same PDN connection are either offloaded together or not offloaded at all.

As a further example, the information received from the CN can include which
RAB can be offloaded to which WLAN based on e.g. HESSID or SSID. Also, it may
include an indication, to which WLAN type, such as WLANs supporting SaMOG,
offloading of a RAB is allowed. Still furthermore, the information may indicate
that the RAB shall not be offloaded to WLAN at all.

Therefore, in some embodiments of the invention, the cellular network
controllers like eNB or RNC have information for each RAB whether or not it is
allowed to be offloaded to WLAN.

According to some embodiments of the invention, the eNB only based solution

(e.g. using QCI) may be combined with the CN based solution in various ways:

E.g., eNB may decide if a RAB is allowed to be offloaded at all and core network
provides some additional information like groups of RABs. Also, both eNB (e.g.
using QCI) and CN may determine whether offloading of a RAB is allowed, and -
if both determinations are available and are in conflict with each other - one or

the other of these determinations may have prevalence over the other.
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According to some embodiments of the invention, eNB may preferably indicate to
UE via one or more RRC messages, which RAB(s) are allowed to be offloaded,

and - if available - under which additional condition(s).

An example of an implementation is shown in Fig. 2. The message shown in Fig.
2 may be sent from MME to eNB and is used to request the eNB to assign
resources to Uu interface (between base station (NodeB or eNodeB) and UE) and

S1 interface (between RNC or eNB and MME) for one or several E-RABs.

The message syntax is the same as that according to TS 36.413 for S1 interface,
except that the field WLAN Group ID is additionally specified for each E-RAB.
Values of WLAN Group ID may be some integers, like INTEGER (0..7). One of
these values, e.g. value 0, may mean that offload is not allowed at all. For Iu

interface, the message syntax will be defined based on TS25.413.

In some embodiments, WLAN group ID may be provided in the message or not.

If it is not provided, it may mean that offload is not allowed for that bearer.

The value of WLAN Group ID may be interpreted by eNB and/or UE as a group
number of a group or RABs which should be offloaded either together or not at
all. More particularly, in some embodiments of the invention, if one of the RABs
of a group is to be offloaded, all RABs of the group are offloaded. In some
embodiments of the invention, if one of the RABs of a group is forbidden to be

offloaded, none of the RABs of the groups may be offloaded.

The message may comprise further fields for each E-RAB. E.g., if the offload is
allowed to a certain WLAN only, e.g. identified by HESSID and/or SSID, the
message may comprise a field comprising this ID. The field may comprise several
WLAN IDs. eNB will then provide the WLAN identifier(s) to UE.

Also, instead of the WLAN Group ID, core network may provide an indication to
the eNB, that RABs of a certain QCI may be treated as one group. Thus, the

solution is more flexible than the eNB only based solution.
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Fig. 3 shows an apparatus according to an embodiment of the invention. The
apparatus may be a radio network controller such as a RNC, an eNB, or an
element thereof. Fig. 4 shows a method according to an embodiment of the
invention. The apparatus according to Fig. 3 may perform the method of Fig. 4
but is not limited to this method. The method of Fig. 4 may be performed by the
apparatus of Fig. 3 but is not limited to being performed by this apparatus.

The apparatus comprises creating means 10 and indicating means 20.

The creating means 10 creates a condition based on an indication received from
a core device (510). The indication is comprised in a request to set up or to
modify a packet data connection of a user device of a first radio access network
of a first technology such as 3GPP. The apparatus provides a radio access bearer
of the first technology for the packet data connection of the user device. The
condition comprises a condition for offloading the first radio access bearer of the
first technology to a second radio access network of a second technology
different from the first technology. The second radio access technology may be
e.g. WLAN.

The indicating means 20 indicates the condition to the user device (S520). It is
intended that the condition is interpreted at the user device such that, if the
condition is satisfied, offloading the radio access bearer to a second radio access
network of a second technology different from the first technology is either

enforced or prevented.

Fig. 5 shows an apparatus according to an embodiment of the invention. The
apparatus may be a radio network controller such as a RNC, an eNB, or an
element thereof. Fig. 6 shows a method according to an embodiment of the
invention. The apparatus according to Fig. 5 may perform the method of Fig. 6
but is not limited to this method. The method of Fig. 6 may be performed by the
apparatus of Fig. 5 but is not limited to being performed by this apparatus.
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The apparatus comprises creating means 210, checking means 220, and

indicating means 230.

The creating means 210 creates a condition based on an indication received from
a core device (5210). The indication is comprised in a request to set up or to
modify a packet data connection of a user device of a first radio access network
of a first technology such as 3GPP. The apparatus provides a first radio access

bearer of the first technology for the packet data connection of the user device.

The checking means 220 checks if the radio access bearer fulfills the condition
(5220).

If the condition is fulfilled, the indicating means 230 indicates an identification of
the first radio access bearer to the user device (S230). According to different
embodiments, the user device has to interpret the indication of a radio access
bearer either such that this radio access bearer is allowed to be offloaded or that
it is not allowed to be offloaded to a second radio access network of a second
technology (e.g. WAN) different from the first technology. Also, in some
embodiments an additional indication differentiating between allowing offloading
of the indicated RAB and not allowing offloading of the indicated RAB is

provided.

Fig. 7 shows an apparatus according to an embodiment of the invention. The
apparatus may be a user device such as a UE or a terminal, or an element
thereof. Fig. 8 shows a method according to an embodiment of the invention.
The apparatus according to Fig. 7 may perform the method of Fig. 8 but is not
limited to this method. The method of Fig. 8 may be performed by the apparatus
of Fig. 7 but is not limited to being performed by this apparatus.

The apparatus comprises checking means 310 and preventing means 320.

The checking means 310 checks if a condition for offloading is fulfilled (S310).

The offloading for which the condition is checked comprises an offloading of a
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radio access bearer of a first radio access network of a first radio access
technology to a second radio access network of a second radio access technology
different from the first radio access technology. For example, the first technology
may be a 3GPP technology (UMTS/LTE), and the second technology may be

WLAN. The condition is received for the radio access bearer.

The preventing means 320 prevents the offloading of the first radio access

bearer to the second radio access network if the condition is fulfilled (5320).

Fig. 9 shows an apparatus according to an embodiment of the invention. The
apparatus may be a user device such as a UE or a terminal, or an element
thereof. Fig. 10 shows a method according to an embodiment of the invention.
The apparatus according to Fig. 9 may perform the method of Fig. 10 but is not
limited to this method. The method of Fig. 10 may be performed by the
apparatus of Fig. 9 but is not limited to being performed by this apparatus.

The apparatus comprises checking means 410 and enforcing means 420.

The checking means 410 checks if a condition for offloading is fulfilled (S410).
The offloading for which the condition is checked comprises an offloading of a
radio access bearer of a first radio access network of a first radio access
technology to a second radio access network of a second radio access technology
different from the first radio access technology. For example, the first technology
may be a 3GPP technology (UMTS/LTE), and the second technology may be

WLAN. The condition is received for the radio access bearer.

The enforcing means 420 enforces the offloading of the first radio access bearer

to the second radio access network if the condition is fulfilled (S420).

Fig. 11 shows an apparatus according to an embodiment of the invention. The
apparatus may be a user device such as a UE or a terminal, or an element
thereof. Fig. 12 shows a method according to an embodiment of the invention.

The apparatus according to Fig. 11 may perform the method of Fig. 12 but is not
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limited to this method. The method of Fig. 12 may be performed by the
apparatus of Fig. 11 but is not limited to being performed by this apparatus.

The apparatus comprises monitoring means 510 and preventing means 520.

The monitoring means 510 monitors if an identification of a radio access bearer
of a first radio access network of a first radio access technology (e.g. 3GPP) is
received (S510).

If the identification is received, the preventing means 520 prevents an offloading
of the radio access bearer to a second radio access network of a second radio
access technology (e.g. WLAN) different from the first radio access technology
(S520).

Fig. 13 shows an apparatus according to an embodiment of the invention. The
apparatus may be a user device such as a UE or a terminal, or an element
thereof. Fig. 14 shows a method according to an embodiment of the invention.
The apparatus according to Fig. 13 may perform the method of Fig. 14 but is not
limited to this method. The method of Fig. 14 may be performed by the
apparatus of Fig. 13 but is not limited to being performed by this apparatus.

The apparatus comprises monitoring means 610 and enforcing means 620.

The monitoring means 610 monitors if an identification of a radio access bearer
of a first radio access network of a first radio access technology (e.g. 3GPP) is
received (S610).

If the identification is received, the enforcing means 620 enforces an offloading
of the radio access bearer to a second radio access network of a second radio
access technology (e.g. WLAN) different from the first radio access technology
(5620).
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Fig. 15 shows an apparatus according to an embodiment of the invention. The
apparatus may be a CN device such as a MME, a SGSN, or a SGW, or an element
thereof. Fig. 16 shows a method according to an embodiment of the invention.
The apparatus according to Fig. 15 may perform the method of Fig. 16 but is not
limited to this method. The method of Fig. 16 may be performed by the
apparatus of Fig. 15 but is not limited to being performed by this apparatus.

The apparatus comprises requesting means 610.

The requesting means 610 requests a setup or a modification of a radio access
bearer of a first radio access network of a first technology for a packet data
network connection (S610). The request comprises an information about a
condition for offloading the radio access bearer to a second radio access network
of a second technology different from the first technology. For example, the first
technology may be a 3GPP technology (UMTS/LTE), and the second technology
may be WLAN.

Instead of offloading from a 3GPP network such as a 3G UMTS network or a 4G
LTE network described hereinabove, embodiments of the invention may be
employed in other radio networks that may allow offloading, such as CDMA,
EDGE, WiFi networks, etc.. Also, instead of offloading to a WLAN network, the
offloading may be to another network such a 3GPP network, CDMA, EDGE, WiFi

networks, etc..

Names of network elements, protocols, and methods are based on current
standards. In other versions or other technologies, the names of these network
elements and/or protocols and/or methods may be different, as long as they

provide a corresponding functionality.

If not otherwise stated or otherwise made clear from the context, the statement
that two entities are different means that they are differently addressed. It does

not necessarily mean that they are based on different hardware. That is, each of
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the entities described in the present description may be based on a different

hardware, or some or all of the entities may be based on the same hardware.

A terminal or a user equipment may be a mobile phone, a smart phone, a PDA, a
laptop or any other terminal which may be attached to networks of the
respective technologies such as LTE and UMTS or GSM. In particular, in some
embodiments, the terminal or user equipment may be able to connect

simultaneously to both technologies such as to LTE and UMTS or GSM.

According to the above description, it should thus be apparent that exemplary
embodiments of the present invention provide, for example a storage means, or
a component thereof, an apparatus embodying the same, a method for
controlling and/or operating the same, and computer program(s) controlling
and/or operating the same as well as mediums carrying such computer
program(s) and forming computer program product(s). Furthermore, it should
thus be apparent that exemplary embodiments of the present invention provide,
for example a partitioner, or a component thereof, an apparatus embodying the
same, a method for controlling and/or operating the same, and computer
program(s) controlling and/or operating the same as well as mediums carrying

such computer program(s) and forming computer program product(s).

Implementations of any of the above described blocks, apparatuses, systems,
techniques or methods include, as non limiting examples, implementations as
hardware, software, firmware, special purpose circuits or logic, general purpose

hardware or controller or other computing devices, or some combination thereof.

It is to be understood that what is described above is what is presently
considered the preferred embodiments of the present invention. However, it
should be noted that the description of the preferred embodiments is given by
way of example only and that various modifications may be made without

departing from the scope of the invention as defined by the appended claims.
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Claims

1. Apparatus, comprising

creating means adapted to create a first condition based on a first
indication comprised in a request to set up or to modify a packet data connection
of a user device of a first radio access network of a first technology, wherein the
request is received from a core device, and the first condition comprises a
condition for offloading a first radio access bearer of the first technology to a
second radio access network of a second technology different from the first
technology is allowed, wherein the first radio access bearer is provided by the
apparatus for the packet data connection of the user device;

indicating means adapted to indicate the first condition to the user device.

2. Apparatus, comprising

creating means adapted to create a first condition based on a first
indication comprised in a request to set up or to modify a packet data connection
of a user device of a first radio access network of a first technology, wherein the
request is received from a core device, and the first condition comprises a
condition for offloading a first radio access bearer of the first technology to a
second radio access network of a second technology different from the first
technology, wherein the first radio access bearer is provided by the apparatus for
the packet data connection of the user device;

checking means adapted to check if the first radio access bearer fulfills the
first condition;

indicating means adapted to indicate an identification of the first radio

access bearer to the user device if the first condition is satisfied.

3. The apparatus according to claim 2, further comprising
prohibiting means adapted to prohibit the indicating means to indicate the
identification of the first radio access bearer if the first radio access bearer does

not fulfill the first condition.

4. The apparatus according to any of claims 1 to 3, wherein
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the first indication comprises an indication of a quality of service class for
the packet data connection in the first radio access network, and the first
condition is based on the quality of service class; and/or

the first indication comprises a group identification of the first radio access

bearer in the first technology network.

5. The apparatus according to any of claims 1 to 4, wherein

the creating means is adapted to create a second condition based on a
second indication received from the core device,

the indicating means is adapted to indicate the second condition to the
user device; and at least one of

the second indication comprises whether or not the first radio access
bearer may be offloaded at all;

the second indication indicates whether or not the first radio access bearer
may be offloaded to a specific one of a plurality of technologies including the
second technology, each of which being different from the first technology;

the second indication indicates whether or not the first radio access bearer
may be offloaded to a specific one of a plurality of radio access networks of the
second technology, wherein the plural radio access networks comprise the
second radio access network; and

the second indication indicates that the first radio access bearer must be
offloaded only together with a second radio access bearer of the first technology

different from the first radio access bearer.

6. The apparatus according to any of claims 1 to 5, wherein the first indication is

comprised in an information element of the request dedicated to the condition.

7. Radio controller comprising an apparatus according to any of claims 1 to 6.

8. Apparatus, comprising
checking means adapted to check if a first condition for an offloading a
first radio access bearer of a first radio access network of a first radio access

technology to a second radio access network of a second radio access technology
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different from the first radio access technology is fulfilled, wherein the first
condition is received for the first radio access bearer, and wherein the first
condition comprises a grouping information;

preventing means adapted to prevent the offloading of the first radio

access bearer to the second radio access network if the first condition is fulfilled.

9. The apparatus according to claim 8, wherein

the first condition comprises an indicator of a quality of service class,

the checking means is further adapted to check if the first radio access
bearer has the quality of service class, and

the preventing means is adapted to prevent the offloading if the first radio

access bearer has the quality of service class.

10. The apparatus according to any of claims 8 and 9, wherein

the first condition comprises a group identification;

the checking means is further adapted to check if the first radio access
bearer has the group identification; and

the preventing means is adapted to prevent the offloading if the first radio

access bearer has the group identification.

11. The apparatus according to any of claims 8 to 10, further comprising

first identifying means adapted to identify a second radio access bearer of
the first technology different from the first radio access bearer and fulfilling the
first condition; wherein

the preventing means is adapted to prevent the offloading of the first radio
access bearer and the second radio access bearer if one of the first radio access

bearer and the second radio access bearer is not allowed to be offloaded.

12. The apparatus according to claim 11, wherein
the first identifying means is adapted to identify each of a set of second
radio access bearers, each being different from the first radio access bearer and

fulfilling the first condition;
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the preventing means is adapted to prevent the offloading of the first radio
access bearer and of each of the second radio access bearers if one of the first
radio access bearer and the second radio access bearers is not allowed to be
offloaded.

13. Apparatus, comprising

checking means adapted to check if a first condition for an offloading a
first radio access bearer of a first radio access network of a first radio access
technology to a second radio access network of a second radio access technology
different from the first radio access technology is fulfilled, wherein the first
condition is received for the first radio access bearer, and wherein the first
condition comprises a grouping information;

enforcing means adapted to enforce the offloading of the first radio access

bearer to the second radio access network if the first condition is fulfilled.

14. The apparatus according to claim 13, wherein

the first condition comprises an indicator of a quality of service class ,

the checking means is further adapted to check if the first radio access
bearer has the quality of service class, and

the enforcing means is adapted to enforce the offloading if the first radio

access bearer has the quality of service class.

15. The apparatus according to any of claims 13 and 14, wherein

the first condition comprises a group identification;

the checking means is further adapted to check if the first radio access
bearer has the group identification; and

the enforcing means is adapted to enforce the offloading if the first radio

access bearer has the group identification.

16. The apparatus according to any of claims 13 to 15, further comprising
first identifying means adapted to identify a second radio access bearer of
the first technology different from the first radio access bearer and fulfilling the

first condition; wherein
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the enforcing means is adapted to enforce the offloading of the first radio
access bearer and the second radio access bearer if both of the first radio access

bearer and the second radio access bearer are allowed to be offloaded.

17. The apparatus according to claim 16, wherein

the first identifying means is adapted to identify each of a set of second
radio access bearers, each being different from the first radio access bearer and
fulfilling the first condition; wherein

the enforcing means is adapted to enforce the offloading of the first radio
access bearer and of each of the second radio access bearers if all of the first
radio access bearer and the second radio access bearers are allowed to be
offloaded.

18. Apparatus, comprising

monitoring means adapted to monitor if a first identification of a first radio
access bearer of a first radio access network of a first radio access technology is
received;

preventing means adapted to prevent an offloading of the first radio
access bearer to a second radio access network of a second radio access
technology different from the first radio access technology if the first

identification is received.

19. The apparatus according to claim 18, wherein

the monitoring means is adapted to monitor if a second identification of a
second radio access bearer of the first radio access network is received together
with the first identification, wherein the first radio access bearer is different from
the second radio access bearer; and

the preventing means is adapted to prevent the offloading of both of the
first radio access bearer and the second radio access bearer if the first
identification and the second identification are received together and one of the
first radio access bearer and the second radio access bearer is not allowed to be
offloaded.
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20. Apparatus, comprising

monitoring means adapted to monitor if an identification of a first radio
access bearer of a first radio access network of a first radio access technology is
received;

enforcing means adapted to enforce an offloading of the first radio access
bearer to a second radio access network of a second radio access technology

different from the first radio access technology if the first condition is fulfilled.

21. The apparatus according to claim 20, wherein

the monitoring means is adapted to monitor if a second identification of a
second radio access bearer of the first radio access network is received together
with the first identification, wherein the first radio access bearer is different from
the second radio access bearer; and

the enforcing means is adapted to enforce the offloading of both of the
first radio access bearer and the second radio access bearer if the first
identification and the second identification are received together and one of the
first radio access bearer and the second radio access bearer is allowed to be
offloaded.

22. The apparatus according to any of claims 8 to 21, further comprising
condition checking means adapted to check if a second condition for the
offloading of the first radio access bearer is received; and
inhibiting means adapted to inhibit the offloading of the first radio access

bearer to the second radio access network if the second condition is not fulfilled.

23. The apparatus according to claim 22, further comprising

second identifying means adapted to identify a second radio access bearer
of the first technology different from the first radio access bearer and not
fulfilling the second condition; wherein

the inhibiting means is adapted to inhibit the offloading of the first radio
access bearer and the second radio access bearer if one of the first radio access

bearer and the second radio access bearer does not fulfill the second condition.
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24. The apparatus according to claim 23, wherein

the second identifying means is adapted to identify each of a set of second
radio access bearers, each being different from the first radio access bearer and
not fulfilling the second first condition; wherein

the inhibiting means is adapted to inhibit the offloading of the first radio
access bearer and of each of the second radio access bearers if one of the first
radio access bearer and the second radio access bearers does not fulfill the

second condition.

25. The apparatus according to any of claims 22 to 24, wherein the second
condition comprises at least one of

whether or not the first radio access bearer may be offloaded at all;

whether or not the first radio access bearer may be offloaded to a specific
one of plural technologies including the second technology, each of which being
different from the first technology; and

whether or not the first radio access bearer may be offloaded to a specific
one of plural radio access networks of the second technology, wherein the plural

radio access networks comprise the second radio access network.

26. The apparatus according to any of claims 8 to 25, further comprising
monitoring means adapted to monitor if the offloading of a third radio
access bearer of the first technology fulfilling the first condition is terminated;
third identifying means adapted to identify, if the offloading of the third
radio access bearer is terminated, a fourth radio access bearer of the first
technology fulfilling the first condition, wherein the fourth radio access bearer is
offloaded and different from the third radio access bearer; and
terminating instructing means adapted to instruct terminating of the

offloading of the fourth radio access bearer.

27. The apparatus according to claim 26, wherein
the third identifying means is adapted to identify each of a set of plural
fourth radio access bearers of the first technology, each being offloaded, fulfilling

the first condition, and being different from the third radio access bearer, and
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the terminating instructing means is adapted to instruct the terminating of

each of the fourth radio access bearers.

28. User equipment comprising an apparatus according to any of claims 8 to 27.

29. Apparatus, comprising

requesting means adapted to request a setup or a modification of a first
radio access bearer of a first radio access network of a first technology for a
packet data network connection, wherein the request comprises an indication
about a condition for offloading the first radio access bearer to a second radio

access network of a second technology different from the first technology.

30. The apparatus according to claim 29, wherein the condition comprises at
least one of

whether or not the first radio access bearer may be offloaded at all;

whether or not the first radio access bearer may be offloaded to a specific
one of plurality of technologies including the second technology, each of which
being different from the first technology;

whether or not the first radio access bearer may be offloaded to a specific
one of plurality of radio access networks of the second technology, wherein the
plurality of radio access networks comprise the second radio access network;

that the first radio access bearer must be offloaded only together with a
second radio access bearer different from the first radio access bearer;

a group identification of the first radio access bearer; and

an identifier of a quality of service class received from the core device.

31. The apparatus according to any of claims 29 to 30, wherein the condition is

comprised in an information element of the request dedicated to the condition.

32. The apparatus according to any of claims 29 to 31, further comprising
setting means adapted to set the condition based on a property of the

packet data connection.
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33. The apparatus according to claim 32, wherein the property comprises at least
one of an access point name on which the packet data connection ends and an

application using the packet data connection.

34. The apparatus according to any of claims 1 to 6, 8 to 27, and 29 to 33,
wherein the first technology is a technology of a third generation partnership

project, and the second technology comprises a wireless local area network.

35. Mobility management entity comprising an apparatus according to any of
claims 29 to 34.

36. Serving Gateway comprising an apparatus according to any of claims 29 to
34.

37. Method, comprising

creating a first condition based on a first indication comprised in a request
to set up or to modify a packet data connection of a user device of a first radio
access network of a first technology, wherein the request is received from a core
device, and the first condition comprises a condition for offloading a first radio
access bearer of the first technology to a second radio access network of a
second technology different from the first technology is allowed, wherein the first
radio access bearer is provided by an apparatus performing the method for the
packet data connection of the user device;

indicating the first condition to the user device.

38. Method, comprising

creating a first condition based on a first indication comprised in a request
to set up or to modify a packet data connection of a user device of a first radio
access network of a first technology, wherein the request is received from a core
device, and the first condition comprises a condition for offloading a first radio
access bearer of the first technology to a second radio access network of a

second technology different from the first technology, wherein the first radio
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access bearer is provided by an apparatus performing the method for the packet
data connection of the user device;

checking if the first radio access bearer fulfills the first condition;

indicating an identification of the first radio access bearer to the user

device if the first condition is satisfied.

39. Method, comprising

checking if a first condition for an offloading a first radio access bearer of a
first radio access network of a first radio access technology to a second radio
access network of a second radio access technology different from the first radio
access technology is fulfilled, wherein the first condition is received for the first
radio access bearer, and wherein the first condition comprises a grouping
information;

preventing the offloading of the first radio access bearer to the second

radio access network if the first condition is fulfilled.

40. Method, comprising

checking if a first condition for an offloading a first radio access bearer of a
first radio access network of a first radio access technology to a second radio
access network of a second radio access technology different from the first radio
access technology is fulfilled, wherein the first condition is received for the first
radio access bearer, and wherein the first condition comprises a grouping
information;

enforcing the offloading of the first radio access bearer to the second radio

access network if the first condition is fulfilled.

41. Method, comprising

monitoring if a first identification of a first radio access bearer of a first
radio access network of a first radio access technology is received;

preventing an offloading of the first radio access bearer to a second radio
access network of a second radio access technology different from the first radio

access technology if the first identification is received.
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42. Method, comprising

monitoring if an identification of a first radio access bearer of a first radio
access network of a first radio access technology is received;

enforcing an offloading of the first radio access bearer to a second radio
access network of a second radio access technology different from the first radio

access technology if the first condition is fulfilled.

43. Method, comprising

requesting a setup or a modification of a first radio access bearer of a first
radio access network of a first technology for a packet data network connection,
wherein the request comprises an indication about a condition for offloading the
first radio access bearer to a second radio access network of a second technology

different from the first technology.

44, A computer program product comprising a set of instructions which, when
executed on an apparatus, is configured to cause the apparatus to carry out the

method according to any one of claims 37 to 43.
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