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Radio access technology multiplexing

Field of the invention

The present invention relates to the field of wireless

communication networks.

Art background

Known wireless communication networks often provide more than
one radio access technology like GSM, UMTS, etc. The
different radio access technologies provide different
advantages and disadvantages for a possible requested service
like a voice call, data streaming, file download, etc.,
coming from, for example, different spectral efficiencies,
latencies, jitter, etc. Further, one trend in radio access
technology is to provide multi-standard base stations, i.e.
base stations allowing to run two or more radio access
technologies in parallel. Further, most current user
equipments already provide the possibility to access a
wireless communication network via different radio access

technologies.

In view of the above-described situation, there exists a need

for an improved technique that enables to provide a wireless

communication network with improved characteristics.

Summary of the invention

This need may be met by the subject-matter according to the

independent claims. Advantageous embodiments of the herein
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disclosed subject-matter are described by the dependent

claims.

According to a first aspect of the invention, there is
provided a method of operating a network element (partially
herein referred to as "first network element"”) of a wireless
communication network, wherein the network element is capable
of communicating with a user equipment via at least two
different communication technologies. The method according to
the first aspect comprises communicating data between the
user equipment and the network element by using a first
communication technology. Further, the method according to
the first aspect comprises communicating the data between a
further network element and the first network element by
using a second communication technology different from the

first communication technology.

The first aspect of the invention is based on the idea that
the first network element is introduced in wireless
communication network to thereby provide the functionality as
described with regard to the first aspect and embodiments
thereof. The advantage of introducing such a network element
into a wireless communication network is that the
communication technology used for communication with the user
equipment can be changed without affecting the communication
of the network element with the rest of the wireless
communication network (e.g. the wireless communication
network on a "side" opposite the side to which the user
equipment is coupled). According to an embodiment, such a
switching between communication technologies is performed
during an existing connection, e.g. during a call or during a
data transmission. According to a further embodiment,
changing (switching) the communication technologies may be

performed independently form the actual connection status of
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the user equipment. In some embodiments, changing the
communication technology may be regarded as being in some
sense similar to a handover, but without affecting the
further network element and the rest of the wireless
communication network depending therefrom.

The herein referenced (first) network element may be a
physical entity according to some embodiments. According to
other embodiments, the herein referenced first network
element is a software module providing the above-mentioned

functionality.

According to an embodiment, the first communication
technology is one of a Global System for Mobile communication
(GSM) , Universal Mobile Telecommunications System (UMTS),
Long Term Evolution (LTE), etc., just to name a few examples.
According to a further embodiment, the second communication
technology is one of GSM, UMTS, LTE, etc.

According to a further embodiment, at least one of the first
communication technology and the second communication

technology is a cellular communication technology.

According to a further embodiment, the user equipment is one
of a mobile phone, a computer, an extension device pluggable

into a computer, etc.

According to a further embodiment, the wireless communication
network comprises a radio access network and a core network
communicating with the radio access network, wherein the
(first) network element is located in the radio access
network. According to a further embodiment, the method
according to the first aspect comprises determining for the
user equipment radio conditions for the at least two
different communication technologies. Such determining of the

user equipment radio conditions includes determining these
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radio conditions by the network element itself or receiving
these user equipment radio conditions from a further entity
of the wireless communication network, e.g. from the user

equipment.

According to a further embodiment, the method according to
the first aspect comprises selecting one of the at least two
different communication technologies as the first
communication technology by taking into account the radio
conditions for the at least two different communication
technologies. This allows for changing the communication
technology to the one which provides the better radio
conditions, thereby resulting in an overall improved radio

condition for the user equipment.

According to a further embodiment of the first aspect, the
method further comprises determining a load status for each
of the at least two different communication technologies.
Such determining of the load status can be performed by the
network element itself, in one embodiment. Further, such
determining of a load status according to an embodiment of
the first aspect includes receiving the load status from a

further entity of the wireless communication network.

According to a further embodiment of the first aspect, the
method further comprises selecting one of the at least two
different communication technologies as the first
communication technology by taking into account the load
status of the at least two different communication
technologies. This allows for efficient switching of the
communication technology depending on the actual load status
of the at least two different communication technologies.
Hence, according to an embodiment, load balancing is achieved

by performing the method according to the first aspect.
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According to a further embodiment of the first aspect, the
method further comprises selecting one of the at least two
different communication technologies as the first
communication technology by taking into account the actual
data transfer capacity of the at least two different
communication technologies. The actual data transfer capacity
of a communication technology may be determined by taking
into account the maximum data transfer capacity of the
modulation scheme that is actually used by the communication
technology under consideration. It should be noted that some
communication techologies may use a predetermined modulation
scheme, whereas other communication technologies may use one
of two or more different modulation schemes depending e.g. on
the actual radio conditions. For example, when a particular
communication technology is able to operate with a more
efficient modulation scheme (compared to other communication
technologies), it may be advantageous to use this particular
communication technology even if the load of this
communication technology is high. For determining the load
status or the data transfer capacity of a communication
technology, a respectively configured determination unit or

determination entity is provided.

According to a further embodiment of the first aspect, the
method further comprises communicating data between a further
user equipment and the network element by using a third
communication technology different from the first
communication technology which is used for communicating data
between the first user equipment and the network element.
Hence, according to an embodiment, the network element
according to the herein disclosed subject-matter allows for

multiplexing between different communication technologies.
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According to a further embodiment of the first aspect, the
method further comprises communicating the data between the
user equipment and the network element by simultaneously
using a first communication technology and a further
communication technology different from the first
communication technology. In other words, according to an
embodiment, the network element is configured for
simultaneously communicating with a single user equipment via
two or more different communication technologies. In such a
case, the user equipment is correspondingly configured for
being capable of such simultaneous communication by using two
or more different communication technologies. An advantage of
such an embodiment is that the overall throughput can be

increased.

According to a further embodiment of the first aspect, the
method further comprises receiving from the user equipment a
connection request by using the second communication
technology, forwarding the connection request to the further
network element by using the second communication technology
and initiating a connection between the user equipment and
the network element via the first communication technology
while maintaining communicating with the further network
element by the second communication technology. Hence,
according to a further embodiment, the connection request
from the user equipment is directly forwarded to the network
element by using the same communication technology as the one
that is used by the user equipment for submitting the
connection request. However, according to an other
embodiment, initiating the connection between the user
equipment and the network element is performed directly by

using the first communication technology.

According to other embodiments, a connection between the user
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equipment and the network element is established via the
second communication technology before initiating the
connection between the user equipment and the network element

via the first communication technology.

According to still other embodiments, different handling
schemes might be used for initiating a connection between the
user equipment and the network element via one of the at

least two different communication technologies.

According to a second aspect of the herein disclosed subject-
matter, a network element is provided which is capable of
communicating with the user equipment via at least two
different communication technologies, wherein the network
element comprises a first interface for communicating data
between the user equipment and the network element. According
to an embodiment, the first interface is capable of using a
first communication technology of the at least two different
communication technologies. Further, the network element
according to the second aspect comprises a second interface
for communicating data between the further network element
and the network element, wherein the second interface is

capable of using a second communication technology.

The term interface used herein generally refers to an

abstraction that an entity provides of itself to the outside.

For example, according to an embodiment, the interface
separates the methods of external communication from internal
operation, and allows it to be internally modified without
affecting the way outside entities interact with it. It may
also provide a means of translation between entities which do
not speak the same language, such as between a human and a
computer, between different entities of a communications

network, etc. Embodiments of herein disclosed interfaces
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require some additional overhead in the communication wvia the
interface, the additional overhead being related e.g. to the

specifics or capabilities of the interface.

According to embodiments of the herein disclosed subject
matter, an interface may be a physical interface provided by
a hardware component. According to other embodiments of the
herein disclosed subject matter, an interface may be a

software interface of a software component, the software

interface providing for communication of the software
component with other entities, e.g. other software components

or hardware components.

According to an embodiment, the second communication
technology is one of the at least two different communication
technologies by which the user equipment can communicate with
the network element. According to other embodiments, the
second communication technology is a further, different,
communication technology, wherein the user equipment is not
capable of communicating via this second communication

technology.

According to a further embodiment of the second aspect, the
network element comprises a processing part for transferring
data between the first interface and the second interface,
thereby allowing the second interface to use a second
communication technology different from the first
communication technology used by the first interface. Hence,
according to another embodiment, the processing part may
provide for translation between the first communication

technology and the second communication technology.

According to a further embodiment of the second aspect, the

network element comprises a decision unit for deciding which
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of the at least two different communication technologies is

used by the first interface.

According to a further embodiment, the network element
comprises a determination unit for determining user equipment
radio conditions e.g. by measuring or for receiving user
equipment radio conditions and providing these radio
conditions to the decision unit such that the deciding which
of the at least two different communication technologies is
used includes taking into account the user equipment radio

conditions.

According to another embodiment, the network element
comprises a further determination unit for determining, e.g.
measuring or receiving an actual load status or data transfer
capacity of the at least two communication technologies and
for providing the actual load status / data transfer capacity
of the at least two communication technologies to the
decision unit, thereby allowing deciding which of the at
least two different communication technologies is used by
taking into account the actual load status of the at least
two different communication technologies. This may allow for
a more efficient usage of radio resources and better radio

conditions for the user equipment.

According to a third aspect of the herein disclosed subject-
matter, a transceiver station of a wireless communication
network is provided, wherein the transceiver station
comprises a network element according to the second aspect or
an embodiment thereof. Further, it should be noted that the
network element according to the second aspect might be
configured for carrying out the method according to the first

aspect or an embodiment thereof.
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According to an embodiment of the third aspect, the
transceiver station further comprises a first radio resource
managing unit for managing radio resources of the first
communication technology. Further, the transceiver station
comprises a second radio resource managing unit for managing
radio resources of the second communication technology.
According to a further embodiment, the network element is a
common radio resource managing unit (a) communicating with
the first radio resource managing unit for managing radio
resources for communicating the data between the user
equipment and the network element using the first
communication technology and (b) communicating with the
second radio resource managing unit for managing radio
resources for communicating data between the user equipment
and the network element using the second communication

technology.

It should be noted that even for the latter embodiments (as
well as for other embodiments), the network element might be
introduced into an existing wireless communication network,
thereby providing aspects, embodiments and advantages
according to the herein disclosed subject-matter without
requiring especially adapted user equipment. Further,
according to an embodiment, besides introducing the network
element into the wireless communication network, no further
changes are required to provide an existing wireless
communication network with the functionality of some

embodiments disclosed herein.

According to a fourth aspect of the herein disclosed subject-
matter, a user equipment is provided, the user equipment

comprising a first transceiver module for communicating with
the network element via a first communication technology and

a second transceiver module for communicating with the
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network element via a second communication technology.
Further, the user equipment according to the fourth aspect
comprises a controller for operating the first transceiver
module and the second transceiver module simultaneously. As
already discussed with regard to the first aspect, such an
embodiment allows for increased throughput between the user

equipment and the network element.

According to a fifth aspect of the herein disclosed subject-
matter, a computer program is provided, the computer program
being capable of processing a physical object, namely data
within the wireless communication network, wherein the
computer program, when being executed by a data processor, is
adapted for controlling the method as set forth in the first

aspect or an embodiment thereof.

In the following, there will be described exemplary
embodiments of the subject-matter disclosed herein with
reference to a method of operating a network element and a
network element itself. It has to be pointed out that of
course any combination of features relating to different
aspects of the herein disclosed subject-matter is also
possible. In particular, some embodiments have been described
with reference to apparatus type claims whereas other
embodiments have been described with reference to method type
claims. However, a person skilled in the art will gather from
the above and the following description, the claims and the
drawings that, unless otherwise notified, in addition to any
combination of features belonging to one aspect also
combinations between features relating to different aspects
or embodiments, for example even between features of the
apparatus type claims and features of the method type claims

is considered to be disclosed with this application.
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The aspects defined above and further aspects of the present
invention are apparent from the examples and embodiments to
be described hereinafter and are explained with reference to

the drawings.

However, it should be understood that the herein disclosed

subject matter is not limited to these exemplary embodiments.

Brief description of the drawings

Fig. 1 shows a wireless communication network according to

embodiments of the herein disclosed subject-matter.

Fig. 2 shows a further wireless communication network
according to embodiments of the herein disclosed subject-

matter.

Fig. 3 shows a connection scenario according to embodiments

of the herein disclosed subject-matter.

Detailed description

The illustration in the drawings is schematic. It is noted
that in different figures, similar or identical elements are
provided with the same reference signs or with reference
signs which are different from the corresponding reference

signs only within the first digit or an appended character.

A basic idea of aspects of the herein disclosed subject-

matter is to provide a network element either in software or



10

15

20

25

30

200900176

WO 2010/115449 13 PCT/EP2009/054062

in hardware, which is capable of communicating data from and
to a user eguipment by using a first communication technology
while communicating these data to a further network element
by using a second communication technology different from the
first communication technology. Of course, it should be
understood that according to an embodiment, the network
element is also capable of communicating with the user
equipment via a first communication technology and
communicating these data between the network element and the
further network element also by the first communication

technology.

One trend in radio access technologies is to provide multi-
standard base stations, i.e. base stations allowing to run
more than one radio access technology like GSM, UMTS, LTE,
etc. in parallel. These radio access technologies provide
different advantages and disadvantages for the possible
requested services like voice call, data streaming, file
downloads, etc., resulting for example from different
spectral efficiencies, latencies, jitter, etc. The efficiency
of modern data communication systems, fixed net or wireless,
depend to a very high degree on the multiplexing gain, i.e.
on the degree of utilization of available resources through

the different statistical behaviour of the individual users.

By accessing the same resource the statistically different
behaviour of the users leads to a better average resource
usage than can be obtained by a fixed allocation of budgets
to the users. However, when having regard to the herein
disclosed subject-matter, such multi-standard base stations
can be seen as providing fixed budgets to supplied
communication technologies or radio access technologies.
Hence, embodiments of the herein disclosed subject-matter

propose to make the multiplexing gain between the different
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technologies accessible through fast handover between
different communication technologies or radio access
technologies. According to embodiments, such inter-technology
handovers are performed within a base station or a base

transceiver station of a wireless communication network.

In addition to multiplexing gain considerations, from the
state of implementation of the different communication
technologies or radio access technologies in a given base
station it may be advisable to select a specific
communication technology or radio access technology for
instance to be most cost-efficient, in providing optimal
service to the subscriber, or to make most efficient use of a
available resources. For example, a network element of the
herein disclosed subject-matter may also provide release or
vendor-specific parameters allowing fine-tuning in exploiting
the given egquipment. It should be noted, that known handover
between radio access technologies allows switching between
these technologies, but, being signalled via the
corresponding core networks, has a high latency and reguires

a high signalling effort.

Fig. 1 shows an exemplary wireless communication network in
accordance with embodiments of the herein disclosed subject-

matter.

The wireless communication network 100 includes a base
station 102a and a base station controller 104. The wireless
communication network may include further base stations, one
of which is shown in Fig. 1 and which is indicated at 102b.
The base stations 102a and 102b communicate with the base
station controller 104 via respective interfaces 106. The
base station controller 104 communicates with a core network

108 via a respective interface 110. According to an
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embodiment, the base stations 102a, 102b and the base station
controller 104 are part of a radio access network indicated

at 112 in Fig. 1.

One or more user equipments 114 may communicate with one or
more of the base stations 102a, 102b via an air interface
indicated at 116 in Fig. 1. To this end, the user equipment
114 and the respective base station 102a is provided with a
respective antenna unit, exemplarily indicated at 118 and
120, respectively, in Fig. 1. In accordance with an
embodiment of the herein disclosed subject-matter, a network
element 122 is provided, the network being capable of
communicating with the user equipment 114 via at least two
different communication technologies. To this end, the
network element comprises a first interface 124 for
communicating data between the user equipment 114 and the
network element 122. The first interface 124 is capable of
using a first communication technology of the at least two
different communication technologies which can be handled by

the user equipment.

In this document, communicating data between a first entity
and a second entity may include transmitting the data from
the first entity to the second entity and/or vice versa.
"Data" may be any kind of data, packet data, non-packet data,
signalling data, payload, etc.

In accordance with a further embodiment of the herein
disclosed subject-matter, the network element 122 comprises a
second interface 126 for communicating data between the
network element 122 and a further network element, e.g.
between the network element 122 and the core network 108, as
shown in Fig. 1. Further, the network element 122 comprises a

processing part 128 for transferring the data between the
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first interface 124 and the second interface 126. The
processing part 128 allows the usage of a first communication
technology by the first interface 124 and a second
communication technology by the second interface 126 for
transferring data from the user equipment 114 to the further

network element 108.

The network element 122 further comprises a third interface
130 for communicating data between the user equipment 114 and
the network element 122 via the second communication
technology. Further, the network element 122 comprises a
fourth interface 132 for communicating data between the
network element 122 and the further network element 108 via

the first communication technology.

Having regard to Fig. 1, it is apparent that the base
stations 102a and 102b may each be a multi-standard base
station capable of communicating via at least two different
communication technologies, wherein according to other
embodiments, the base stations 102a and 102b may be
configured for operating with a single communication
technology thereby providing radio access via by providing

different base stations.

Although the principles of some embodiments of the herein
disclosed subject-matter have been described with regard to
Fig. 1 by referring to only two different communication
technologies, it should be understood that according to other
embodiments three or more different communication

technologies and respective interfaces may be provided.

Fig. 2 shows a wireless communication network 200 which
comprises similar elements as the wireless communication

network 100 shown in Fig. 1, wherein similar elements have
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been provided with the same reference signs and the

description of these elements is not repeated here.

Different from the wireless communication network 100 of Fig.
1, the base station 202 of the wireless communication network
200 comprises a network element 222, in accordance with
embodiments of the herein disclosed subject-matter. It should
be noted that according to other embodiments, which are not
shown in Fig. 2, the base station 202 may be connected to two
or more base station controllers 204. Further, according to
other embodiments, which are not shown in Fig. 2, the base
station is directly connected to the core network 108, as is
the case e.g. for LTE or WiMAX (Worldwide Interoperability

for Microwave Access).

The wireless communication network 200 comprises a base
station controller 204 which - according to an embodiment -
forms the further network element in the sense of the herein
disclosed subject-matter. The network element 222 comprises a
first interface 224 for communicating data between the user
equipment 114 and the network element 222 via a first
communication technology. Further, the network element 222
comprises a second interface 226 for communicating the data
between the network element 222 and the further network
element 204. In Fig. 2, the further network element 204 is a
base station controller in the wireless communication network

200.

Further, the network element 222 comprises a third interface
230 for communicating with the user equipment 114 via the
second communication technology and a fourth interface 232
for communicating (data) with the further network element 204

via the first communication technology.



10

15

20

25

30

200900176

WO 2010/115449 PCT/EP2009/054062

18

According to an embodiment, in the wireless communication
networks shown in Fig. 1 and Fig. 2 all entities except the
respective entity 104, 202 which includes the network element
122, 222 may be standard entities which are capable of

communicating via the respective communication technologies.

In the wireless communication network 200 of Fig. 2, the base
station 202 is a multi-standard base station, as the network
element 222 provides for communication via different

communication technologies via the same, i.e. a single, base

station 202.

Exemplarily shown in Fig. 2 is a first determination unit 234
for determining user equipment radio conditions for the at
least two different communication technologies via which the
user equipment 114 is capable of communicating with the base
station 202. Further, the network element 222 comprises a
second determination unit 236 for determining an actual load
status and/or data transfer capacity of the at least two
communication technologies which are handled via interfaces
224, 230 for communication with the user equipment 114.
According to other embodiments, the determination units 234,
236 are not part of the network element 222 but are located
in a different entity of the wireless communication network

200.

The network element 222 further comprises a decision unit 238
for deciding which of the at least two different
communication technologies is used for communicating with the

user equipment.

According to an embodiment shown in Fig. 2 the decision unit
238 is part of the network element 222. However, according to

other embodiments, the decision unit is located at a
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different position and/or within a different entity of the

wireless communication network 200.

Depending which of the decision unit 238 and the
determination units 236, 234 are present, these units and the
processing part 228 of the network element 222 are
operatively coupled to provide the respective functions
disclosed herein. For example, according to an embodiment,
the first determination unit 234, and the second
determination unit 236 are operatively coupled to the
decision unit 238 for allowing the decision unit 238 to
decide which of the at least two different communication
technologies is used for communicating with the user
equipment 113 by taking into account the radio conditions of
each communication technology for the user equipment and for
taking into account the load status of the at least two
different communication technologies. According to a further
embodiment, the decision unit provides a respective decision
to the processing part 228 of the network element 222. The
processing part 228 effects transferring data between the
respective interfaces 224, 226, 230, 232 of the network
element, e.g. for transferring data between the first
interface 224 and the second interface 226 in response to the

decision signal.

Embodiments of the herein disclosed subject-matter provide a
functional unit, e.g. the above mentioned decision unit 238,
which knows the radio conditions with respect to a particular
user equipment of two or more radio access technologies.
According to another embodiment, the radio conditions for a
user equipment may be known by individual radio resource
managers of the involved radio access technologies based on
user equipment measurements. According to an embodiment, the

network element according to the herein disclosed subject-
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matter is a common radio resource managing unit which
receives radio conditions or load status of two or more radio
access technologies from the individual radio resource
managing units associated with each of the radio access

technologies.

In Fig. 2, the user equipment 114 comprises a first
transceiver module 239%9a for communicating with the network
element 222 via the first communication technology, i.e. via
the first interface 224 of the network element 222. Further,
the user equipment 114 comprises a second transceiver module
2390 for communicating with the network element 222 via a
second communication technology, i.e. via the third interface
230 of the network element. Further, the user equipment 114
comprises a controller 241 for operating said first
transceiver module 239a and said second transceiver module

239 simultaneously.

Fig. 3 shows an exemplary scenario for establishing a
connection of a user equipment 114 to a wireless
communication network. The wireless communication network
comprises a first radio resource managing unit 340 for a
first radio access technology RAT1. Further the wireless
communication network comprises a second radio resource
managing unit 342 for a second radio access technology RAT2.
Further, the wireless communication network comprises as a
network element in the sense of the herein disclosed subject-
matter a common radio resource managing unit (COMN RRM) 322.
Further, the wireless communication network comprises a
further network element 344 of the second radio access
technology and a further network element 346 of the first

radio access technology.
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According to an exemplary embodiment, first, the user
equipment 114 submits a connection setup request 348 to the
radio resource managing unit 342 by using the second radio
access technology. The radio resource managing unit 342
forwards the connection setup reguest in a respective message
350 to the common radio resource managing unit 322. The
common radio resource managing unit 322 forwards the
connection setup request to the further network element 344
belonging to the second radio access network which provides
the second radio access technology in a respective message
352. The further network element 344 of the second radio
access network provides a respective connection setup
response message 354 to the common radio resource managing
unit 322. The common radio resource managing unit 322
forwards the connection setup response in a respective
message 356 to the radio resource managing unit 342 of the
second radio access network. The radio resource managing unit
342 forwards the connection setup response in a regpective
message 358 to the user equipment 114. In response hereto,
the user equipment 114 starts a data transfer to the second
radio access network indicated at 360 in Fig. 3. In Fig. 3,
the data transfer 360 is shown only between the user
equipment and the radio ressource managing unit 342 of the
second radio access network. However, it should be understood
that, although not shown in Fig. 3, the data is transferred
form the radio resource managing unit 342 via the common
radio resource managing unit 322 to the further network

element 344, and, finally to the core network.

According to an embodiment, the connection setup request
and/or the connection setup response may indicate a certain

quality of service (QoS).
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The common radio resource managing unit 322 receives a load
state 362 from the radio resource managing unit 342 of the
second radio access network. Further, the common radio
resource managing unit 322 receives a load state 364 from the
radio resource managing unit 340 of the first radio access
network. Depending on the load state of the two available
radio access technologies, the common radio resource managing
unit 322 may decide to handover the connection with the user
equipment 114 from the second radio access technology 342 to
the first radio access technology which is managed by the
first radio resource managing unit 340. This handover
decision is indicated at 366 in Fig. 3. Following this
handover decision 366, the common radio resource managing
unit 322 sends a handover request to the radio resource
managing unit 342 of the second radio access technology in a
respective message 368. The radio resource managing unit 342
forwards the handover request to the first radio access
technology to the user equipment 114 in a respective message
370. In response hereto, the user equipment 114 performs a
connection setup to the first radio access technology by
sending a respective message 372 to the radio resource
managing unit 340 of the first radio access technology. The
connection setup initiated with the message 372 may be a
simplified connection setup which requires no authentication,
no access control, etc. Further, the user equipment sends a
connection release request to the radio resource managing
unit 342 of the second radio access technology in respective
message 374. The common radio resource managing unit 322
transmits a handover request for handover from the second
radio access technology to the first radio access technology
to the radio resource managing unit 340 of the first radio

access technology in a respective message 376.
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In response to the above-mentioned messages, the user
equipment 114 starts a data transfer to the first radio
access network via the first radio access technology,
indicated at 378 in Fig. 3. Similar to the case of the data
transfer 360, the data transfer 378 is shown only between the
user equipment and the radio ressource managing unit 340 of
the first radio access network. However, it should be
understood that, although not shown in Fig. 3, the data is
transferred form the radio resource managing unit 340 wvia the
common radio resource managing unit 322 to the further
network element 344 of the second radio access network, and,

finally to the core network.

At the end of data transmission, the user equipment 114
transmits a connection release request 380 to the radio
resource managing unit 340 of the first radio access
technology. In response hereto, the radio resource managing
unit 340 forwards the connection release request to the
common radio resource managing unit 322 in a respective
message 382. In response hereto, the common radio resource
managing unit 322 forwards, in a respective message 384, a
connection release request to the further network element 344
of the second radio access technology and hence to the core
network, to which the further network element 344 is coupled.
The connection release request message 384 to the further
network element 344 may include accounting information, in

one embodiment.

For example, the accounting information may include
accounting information of the connections to both, the first
radio access network operating with the first radio access
technology and the second radio access network operating with
the second radio access technology. Hence, the network

element according to the herein disclosed subject-matter may
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technologies used by a user equipment in a session.

Having regard to Fig. 3, it is noted that the further network
elements 344, 346 may be representative for the remaining
network parts like, e.g., radio network controller RNC, UMTS
Mobile Switching Centre UMSC, gateway GRPS Support Node GTSN,
serving GPRS Support Node SGSN, Mobility Management Entity
MME, and UMTS Provider Edge UPE. It should be noted, that
although the aforementioned entities may be regarded as
relating to high speed packet access UMTS entities (HSPA) and
Long-Term Evolution (LTE), that this in no way limiting and

only provided as an example.

As used herein, reference to a computer program is intended
to be equivalent to a reference to a program element and/or a
computer-readable medium containing instruction for
controlling a computer system to coordinate the performance
of methods according to the herein disclosed subject-matter.
The computer program may be implemented as computer-readable
instruction code in any suitable programming language, such
as, for example, JAVA, C++, and may be stored on a computer-
readable medium (removable disk, volatile or non-volatile
memory, embedded memory/processor, etc.). The instruction
code may be operable to program a computer or any other
programmable device to carry out the intended functions
according to one or more of the herein disclosed embodiments.
The computer program may be available from a network, such as

the WorldWideWeb, from which it may be downloaded.

The herein disclosed subject-matter, or embodiments or
examples thereof may be realized by means of a computer
program respectively software. However, the invention may

also be realized by means of one or more specific electronic
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circuits respectively hardware. Furthermore, the invention
may also be realized in a hybrid form, i.e. in a combination

of software modules and hardware modules.

According to embodiments of the herein disclosed subject-
matter, any component of the wireless communication system,
e.g. the network element and associated units may be provided
in the form of respective computer program products which
enable a processor to provide the functionality of the

respective elements as disclosed herein.

It should be noted that the term “comprising” does not

W ” W ”

exclude other elements or steps and that “a” or “an” does not
exclude a plurality. Also elements described in association
with different embodiments may be combined. It should also be
noted that reference signs in the claims should not be

construed as limiting the scope of the claims.

In order to recapitulate the above-described embodiments of

the herein disclosed subject-matter one can state:

A method of operating a network element of a wireless
communication network is provided, wherein the network
element is capable of communicating with a user egquipment via
at least two different communication technologies. The method
comprises communicating data between the user equipment and
the network element by using a first communication technology
and communicating the data between the network element and a
further network element by using a second communication

technology different from the first communication technology.

According to embodiments of the herein disclosed subject-
matter, an intra base transceiver station inter radio access

technology handover controlled by a new common base
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transceiver station internal radio resource managing function
is proposed. The common radio resource managing function or
unit is transparent to the involved remaining network parts
like RNC, UMSC, GTSN, SGSN, MME and UPE, when considering
HSPA and LTE exemplarily.

An incoming service request that is always originating from a
specific radio access technology - like e.g. HSPA streaming
service - is routed to the common radio resource managing
unit. This service reguest involves user equipment
capabilities, in particular supported radio access
technologies and the requested service, in particular the

quality of service.

According to an embodiment, the call is established in the

originating radio access technology.

According to an embodiment, switching between supported radio
access technologies is provided as follows: Known in the base
station is the load status of the modules that are run with
the supported radio access technologies, the supported subset
of radio access technology features and the general
advantages and disadvantages of the radio access technologies
in comparison to each other. Additionally, operator
preferences may be configured. Based on this knowledge, a
proposed common radio resource managing unit can decide what
radio access technology is preferred to support the given
service request. Now, transparently for the originating radio
access technology system outside of the base transceiver
station, in the given example UMTS, the common radio resource
managing unit may switch two or more efficient radio access
technology, in this example LTE. As this happens BTS
internally (according to an embodiment), the switching times

can be kept in a low millisecond range.
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However, the herein disclosed subject-matter is not limited
to one switching process right after the initial call setup
but the common radio resource managing unit may exploit the
full possible multiplexing gain between the supported radio
access technologies by assigning each user equipment
(supporting the at least two radio access technologies) to

the most favourable from the operator perspective.

According to a further embodiment which relates to improving
the maximal throughput by simultaneous sending and receiving
in LTE and HSPA: In order to increase the maximal throughput
beyond the maximal values of the supported radio access
technologies, a second radio connection via LTE could be
added to the already existing HSPA connection in the above
example or vice versa. The core network connection would
remain that of the initial call setup whereas sending and
receiving is done simultaneously in LTE and HSPA (these two

technologies being given only by example).

According to embodiments of the herein disclosed subject-
matter, multiplexing between different radio access
technologies is allowed and supported. This increases the
resource usage and allows to support more user equipments at
a time. The fast switching times and a simple implementation

allow seamless transitions.

According to other embodiments there are provided some
modifications on the signalling of the call release to the
core network providing necessary accounting information like
number of bytes transferred in each of the at least two radio
access technologies (e.g. the number of bytes transferred in
first radio access technology and the number of bytes

transfer in the second radio access technology).
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In particular in cases where battery consumption is not an
issue, like for example, data cards, embodiments of the
herein disclosed subject-matter lead to a higher average data
throughput. The subscriber perception may hence increase and
the actual data rates may be closer to the maximally possible

data rates of the utilized technology.

The parallel usage of the two radio links of two radio access
technologies according to an embodiment allows to provide to
the subscriber maximal data rates that are the sum and
consequently much higher than the maximal throughput of the

individual radio access technologies.
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List of reference signs:

100, 200 wireless communication network
102a, 102b, 202 base station

104, 204 base station controller

106 interface

108, 208 core network

110 interface

112 radio access network

114 user eguipment

116 air interface

118 antenna unit

120 antenna unit

122, 222, 322 (first) network element

124, 224 first interface

126, 220 second interface

128 processing part

130 third interface

132 fourth interface

234, 236 determination unit

238 decision unit

340 first radio resource managing unit
342 second radio resource managing unit
344, 340 further network element

348, 350, 352 connection setup reguest message
354, 356, 358 connection setup response message
360, 378 data transfer

362, 364 load state information

366 handover decision

368, 370 handover request message

372 connection setup message

374 connection release request

376 handover request message

380,382, 384 connection release request message
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CLAIMS:

1. Method of operating a network element (122, 222, 322) of a
wireless communication network, said network element (122,
222, 322) being capable of communicating with a user
equipment (114) via at least two different communication
technologies, the method comprising:

— communicating data between said user equipment (114) and
said network element (122, 222, 322) by using a first
communication technology;

— communicating said data between a further network element
(108, 204, 344, 346) and said network element by using a
second communication technology different from the first

communication technology.

2. Method according to claim 1, the method further

comprising:

— determining for said user equipment (114) radio conditions
for said at least two different communication
technologies;

— gelecting one of said at least two different communication
technologies as said first communication technology by
taking into account said radio conditions for said at

least two different communication technologies.

3. Method according to one of the preceding claims, the

method further comprising:

— determining a load status of each of said at least two
different communication technologies;

— gelecting one of said at least two different communication
technologies as said first communication technology by
taking into account said load status of said at least two

different communication technologies.

4. Method according to one of the preceding claims, further

comprising:

— communicating data between a further user equipment (114)
and said network element (122, 222, 322) by using a third
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communication technology different from said first

technology.

5. Method according to one of the preceding claims, further

comprising:

— communicating said data between said user equipment (114)
and said network element (122, 222, 322) by simultaneously
using a first communication technology and a further
communication technology different from said first

communication technology.

6. Method according to one of the preceding claims, further

comprising:

— receiving from said user equipment (114) a connection
request by using said second communication technology;

— forwarding said connection request to said further network
element (108, 204, 344, 346) by using said second
communication technology;

— initiating a connection between said user equipment (114)
and said network element (122, 222, 322) via said first
communication technology while maintaining communicating
with said further network element (108, 204, 344, 346) by

using said second communication technology.

7. Method according to claim 6, further comprising:

— establishing a connection between said user equipment
(114) and said network element (122, 222, 322) via said
second communication technology before initiating said
connection between said user equipment (114) and said
network element (122, 222, 322) via said first

communication technology.

8. Network element (122, 222, 322) capable of communicating
with a user equipment (114) via at least two different
communication technologies, the network element (122, 222,
322) comprising:

— a first interface (124, 224) for communicating data

between said user equipment (114) and said network element
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(122, 222, 322), said first interface being capable of
using a first communication technology of said at least
two different communication technologies;

— a second interface (126, 226) for communicating said data
between a further network element (108, 204, 344, 346) and
sald network element (122, 222, 322), said second
interface being capable of using a second communication
technology; and

— a processing part (128, 228) for transferring said data
between said first interface and said second interface,
thereby allowing said second interface to use a second
communication technology different from said first

communication technology used by said first interface.

9. Network element (122, 222, 322) according to claim 8,

further comprising:

— a decision unit (238) for deciding which of said at least
two different communication technologies is used by said

first interface.

10. Transceiver station (202) of a wireless communication
network, said transceiver station comprising a network

element (122, 222, 322) according to one of claims 8 to 9.

11. Transceiver station (202) according to claim 10, further

comprising:

— a first radio resource managing unit (340) for managing
radio resources of said first communication techology
(RAT1) ;

— a second radio resource managing unit (342) for managing
radio resources of said second communication techology
(RAT2) ;

— wherein said network element (322) is a common radio
resource managing unit

o0 communicating with said first radio resource
managing unit (340) for managing radio resources

for communicating data between said user equipment
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(114) and said network element (122, 222, 322)
using said first communication technology and

o communicating with said second radio resource
managing unit (342) for managing radio resources
for communicating data between said user equipment
(114) and said network element using said second

communication technology.

User egquipment (114) comprising:

a first transceiver module (239%9a) for communicating with
a network element (222) via a first communication
technology;

a second transceiver module (239b) for communicating with
said network element (222) via a second communication
technology;

and a controller (241) for operating said first
transceiver module and said second transceiver module

simultaneously.

Computer program for processing a physical object, namely

data within a wireless communication network, the computer

program, when being executed by a data processor, being

adapted for controlling the method as set forth in any one of
the claims 1 to 7.
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