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Description

[0001] The present invention relates to a method and
network element for controlling a connection transfer in
a cellular network having at least two carriers or at least
two systems, such as a 3rd generation mobile telecom-
munication network comprising a WCDMA (Wideband
Code Division Multiple Access) system and a GSM (Glo-
bal System for Mobile Communication) in or between
which a user can be handed over.

BACKGROUND OF THE INVENTION

[0002] When deploying 3rd generation mobile commu-
nication technology, different radio access technology
systems such as GSM and WCDMA will be available at
the same time. From the viewpoint of a multisystem ca-
pable mobile station or terminal, both systems can be
accessed. However, the network resources are man-
aged by different system networks.
[0003] In general, the transfer of a user’s connection
from one radio channel to another radio channel in the
same or a different radio cell of the same or a different
cellular network is called handover. Each of the network
systems may decide on its own about an intersystem
handover (IS-HO) when the mobile is in an active mode.
Such an IS-HO is a handover of a connection from a radio
channel of the one system, e.g. the WCDMA system, to
a radio channel of another system, e.g. the GSM system.
One of the key requirements for a successful IS-HO is
enough free capacity in the target cell. However, no ap-
propriate signaling for load information exchange might
be provided among the network elements initiating an
IS-HO. If the need for a handover is detected in one of
the systems due to a high network load, an IS-HO will be
tried without exact load information about the target cell.
This leads to a risk of failure or getting the mobile imme-
diately back due to a corresponding high load situation
in the other system (ping-pong effect).
[0004] Additionally, in the case of multivendor net-
works, less information exchange is guaranteed, as e.g.
one vendor might group an IS-HO differently into the pre-
defined classes for handover reasons than another ven-
dor. Hence, the different system networks must be able
to provide an IS-HO function without being directly in-
formed about the load in the respective other system or
systems. However, without information about the load of
a target cell, unnecessary IS-HOs might be initiated pos-
sibly including compressed mode measurements of mo-
bile terminals for IS-HO from the WCDMA system to the
GSM system with additional network capacity consump-
tion, signaling for preparing an IS-HO, and additional
processing capacity required in different network ele-
ments. This leads to a waste of available radio resources
if the load in the target cell does not permit IS-HOs. In
addition, IS-HOs between highly loaded cells result in a
possible QoS (Quality of Service) deterioration for the
connected mobile terminal due to the ping-pong effect

and additional and unnecessary risk of loosing the con-
nection.
[0005] A 3rd generation’s WCDMA system could be
operated in principle with a single carrier only. However
in the WCMDA system, more than one carrier may be
used. Therefore, handover strategies and algorithms are
needed to direct the users in the most efficient way be-
tween those carriers. Thus, whenever the WCDMA is not
able to serve a user due to an overload in one carrier of
the WCDMA system, this user may be handed over to
either another carrier in the WCDMA system or to the
GSM system. A handover within WCDMA between dif-
ferent carriers is called inter-frequency handover (IF-
HO). Such an IF-HO requires the possibility for the mobile
terminal to carry out a cell search on a carrier frequency
different from the current one, without effecting the ordi-
nary dataflow. The WCDMA system supports inter-fre-
quency cell search in two different ways, a dual-receiver
approach and a slotted-downlink-transmission ap-
proach. In the dual-receiver approach, a receiver diver-
sity is provided in the mobile terminal, wherein one of the
receiver branches can be fully allocated or temporarily
reallocated from diversity reception and instead carry out
reception on a different carrier. In the case of a slotted-
downlink-transmission, a single-receiver mobile terminal
is arranged to carry out measurements on other frequen-
cies without effecting the ordinary dataflow. In the slotted
mode, the information normally transmitted during a sig-
nal frame is compressed in time, either by code punctur-
ing or by reducing the spreading factor e.g. by a factor
two. In this way, a time period of e.g. half of the frame
period is created during which the receiver of the mobile
terminal is idle and can be used for interfrequency meas-
urements. Once initiated such slotted frames may occur
periodically, wherein the rate of slotted frames is variable
and depends on the environment and the measurement
requirements.
[0006] The WCDMA technology can offer services
which cannot be supported by current GSM systems.
Therefore, it could be desirable that users which have a
service that can be offered by the GSM system as well,
should be handed over to it in order to free capacity for
such services that can only be served by the WCDMA
system. Moreover, if a mobile terminal is using a service
in the GSM system and wants to establish a service which
cannot be provided in the GSM system, it should be hand-
ed over to the WCDMA system.
[0007] Therefore, handovers triggered by certain serv-
ice and/or load criteria should be provided from the GSM
system to the WCDMA system and within the carriers of
the WCDMA system to thereby provide a function for
sharing users according to current network loads and
used services.
[0008] Document WO-A1-00/65852 discloses a meth-
od for deciding on an inter-system handover between a
3G-type system wherein frame error rate targets are set,
and the current error rate targets in order to assess the
load situation in both systems.
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SUMMARY OF THE INVENTION

[0009] It is therefore an object of the present invention
to provide a method and apparatus for controlling a con-
nection transfer, by means of which resource utilization
in the cellular network can be improved.
[0010] This object is achieved by a method for control-
ling a connection transfer in a cellular network having at
least two carriers or at least two systems, the method
comprising the steps of:

determining the load of one of the at least two carriers
or one of the at least two systems, used by a con-
nection;
initiating a service-based inter-system or inter-fre-
quency handover of the connection to another one
of the at least two systems or another one of the at
least two carriers, respectively, based on a service
priority, if the determined load is below a predeter-
mined threshold; and
initiating a load-based inter-system or inter-frequen-
cy handover of the connection to another one of the
at least two systems or another one of the at least
two carriers, respectively, if the determined load ex-
ceeds the predetermined threshold.

[0011] Furthermore, the above object is achieved by
a network element for controlling a connection transfer
in a cellular communication network having at least two
carriers or at least two systems, the network element
comprising:

determining means for determining the load of one
of the at least two carriers or one of the at least two
systems, used by the connection; and
handover control means for initiating a service-
based inter-system or inter-frequency handover of
the connection to another one of the at least two
systems or another one of the at least two carriers,
respectively, based on a service priority, if the deter-
mined load is below a predetermined threshold, and
for initiating a load-based inter-system or inter-fre-
quency handover of the connection to another one
of the at least two systems or another one of the at
least two carriers, respectively, if the determined
load exceeds the predetermined threshold.

[0012] Accordingly, users can be shared between the
already existing radio access technology of the GSM sys-
tem and the new radio access technology of the WCDMA
system, as well as between different carriers of the new
radio access technology of the WCDMA system to there-
by improved networks capacity and quality of service for
both systems, because users can be handed over to an-
other carrier, when the load in the original carrier exceeds
the predetermined threshold and a desired QoS cannot
be maintained in the original carrier. Moreover, in case
of the service-based handover, the user can be connect-

ed to a carrier within the WCDMA system which is served
best and which causes minimal interference to other us-
ers. Furthermore, users can be handed over from one
system to the other and vice versa, when one system is
overloaded or cannot offer or maintain a desired service
or QoS. Due to the provision of the service-based hando-
ver function, one system can be freed from a service
which can be offered also by the other system, such that
resources of the first network can be used for services
which can be offered only by this network. Thereby, serv-
ice probability can be increased. In addition, the provision
of the service-based and load-based inter-system and
inter-frequency handover facilitates a layered network
layout of the systems, e.g. macro- and microsystems.
[0013] In general, the achieved balance of the load in
both systems prevents blocking of new access attempts
by reducing the load at an earlier point in time. Inter-
frequency and inter-system handovers lead to an im-
proved situation when a lack of resources in one system
or carrier occurs. It also improves a situation where calls
would be rejected due to an unacceptable quality. Fur-
thermore, a situation can be mitigated where too much
interference from adjacent channels of the same or
neighbouring systems is faced. Thus, higher network ca-
pacities and QoS are achieved due to trunking gain and
more efficient use of the resources. In zones where a
new radio access technology has no coverage in the be-
ginning, the other system can take over the service. In
areas, where layered networks on two frequencies are
overlapping, the traffic can be shared and users can be
connected to a preferred layer, thereby reducing inter-
ference and handover rate. Dropped or blocked calls can
be reduced in one system or layer, and a service which
cannot be offered in one carrier or system may be taken
over by the other carrier.
[0014] The service-based inter-system or inter-fre-
quency handover may be allowed if the load of a target
cell does not exceed the predetermined threshold. There-
by, it can be assured that the overall load level in the
different carriers or system will be more equalized or bal-
anced after each handover operation.
[0015] Different thresholds may be used for the inter-
system and inter-frequency handovers. Thereby, differ-
ent load criteria can be applied to the handovers between
different carriers and between different systems, such
that flexibility can be increased. In particular, the IF-HO
threshold may correspond to a load smaller than the load
of the IS-HO threshold. In particular, the IF-HO threshold
may correspond to a load of 50% of the maximum allowed
load and the IS-HO threshold may correspond to a load
of 80% of the maximum load. The handover initiation can
be performed after the expiry of predetermined time pe-
riods which may be measured by one or a plurality of
respective timers, e.g. to prevent ping-pong effects.
[0016] Additionally, the above object is achieved by a
method for controlling a connection transfer in a cellular
network having at least two systems, said method com-
prising the steps of:
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determining the load of one of the at least two sys-
tems, used by a connection; estimating a probability
of success of an inter-system handover of the con-
nection to another one of the at least two systems,
based on a learning process; and
deciding on the inter-system handover based on the
estimated probability of success.

[0017] Furthermore, the above object is achieved by
a network element for controlling a connection transfer
in a cellular network having at least two systems, the
network element comprising:

determining means for determining the load of one
of the at least two systems, used by a connection;
and
handover control means for estimating a probability
of success of an inter-system handover of the con-
nection to another one of the at least two systems,
based on a learning process, and for deciding on the
inter-system handover based on the estimated prob-
ability of success.

[0018] The learning process may comprise evaluating
the history of successful and/or unsuccessful inter-sys-
tem handovers to a target cell. In addition thereto, or as
an alternative, the learning process may comprise eval-
uating an incoming inter-system handover message from
a target cell. In this case, the evaluation may be based
on a reason message in the incoming inter-system
handover message, or on service priority settings in the
target cell.
[0019] Accordingly, unnecessary handovers can be
avoided by the learning process in case the load of the
target cell is not known. This reduces the risk of loosing
a mobile connection, avoids QoS deterioration and
avoids additional unnecessary loading of the network.
Thus, networks capacity can be saved and quality deg-
radation avoided.
[0020] The decision step may lead to one of the results
of initiating the inter-system handover, postponing the
inter-system handover, and canceling the inter-system
handover. Thus, a flexible response is provided in de-
pendence on the estimated probability of success of the
handover.
[0021] Furthermore, timer means may be provided for
counting a delay time set by the handover control means
based on the decision result. Thereby, the learning period
can be adjusted based on the delay time set in the timer
means.
[0022] The network element may be a base station
controller or a radio network controller.

BRIEF DESCRIPTION OF THE DRAWINGS

[0023] In the following, the present invention will be
described in greater detail based on a preferred embod-
iment with reference to the accompanying drawings, in

which:

Fig. 1 shows a schematic block diagram of a con-
nection transfer functionality according to the pre-
ferred embodiment;

Fig. 2 shows a diagram indicating load levels and
possible handover scenarios based on a priority set-
ting for service-based handovers;

Fig. 3 shows a flow diagram of a connection transfer
method according to the preferred embodiment;

Figs. 4A and 4B show example diagrams indicating
learning processes for estimating a load level in a
target cell;

Fig. 5A shows a diagram indicating simulation results
of failed and load-based handovers as a function of
a selected timer period ; and

Fig. 5B shows a diagram indicating simulation results
of avoided handovers due to the selected timer pe-
riod.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENT

[0024] The preferred embodiment will now be de-
scribed based on a connection transfer functionality in a
cellular network environment comprising a GSM system
and a WCDMA system.
[0025] Fig. 1 shows a schematic block diagram of a
connection transfer or handover functionality provided in
a network element such as a base station controller
(BSC) of the GSM system or the radio network controller
(RNC) of a WCDMA system.
[0026] According to Fig. 1, a handover control function
or unit 20 is provided which generates a signaling for an
IF-HO or IS-HO based on an information obtained from
a load determination function or unit 10 and specific other
parameters required for a decision on the initiation of a
IF-HO or a IS-HO. Such parameters may comprise a pre-
determined threshold 40 for load-based handovers,
which may be stored in a corresponding memory or reg-
ister. The threshold 40 may be set by an operator or by
the handover control unit 20 itself.
[0027] The load determination unit 10 is arranged to
determine the load of the originating cell and/or the target
cell based on a corresponding network information or
conventional determination procedures. E.g., the deter-
mination result may simply be either "high load" or "not
high load". Furthermore, the load determination unit 10
may be arranged to estimate a target cell load based on
a learning process exploiting different sources of infor-
mation such as an information 50 derived from an incom-
ing IS-HO or a history information 60 about successful
and/or unsuccessful IS-HOs. The information 50 derived
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from the incoming IS-HO may be a reason message or
information contained in the incoming IS-HO or a com-
bination of the incoming IS-HO with the service priority
settings in the target cell.
[0028] Thus, the load determination unit 10 provides
a load information about the target cell and the originating
cell to the handover control unit 20, wherein the load in-
formation about the target cell may be a determined load,
or a load estimation based on a learning process if the
load of the target cell is not available from the network
due to a desired SH-O to another system.
[0029] Furthermore, a timer function 15 may be pro-
vided for counting a time period before the initiation of
any IF-HO or IS-HO decided by the handover control unit
20. The timer function 15 may be implemented as a wait
timer to provide a delay time before handover initiation
so as to prevent unnecessary handovers as long as the
load of the target cell is likely to remain high.
[0030] As indicated in Fig. 1, the handover control unit
20 may decide to perform a direct IF-HO to another carrier
or an IS-HO to another network system. Furthermore,
the handover control unit 20 may decide to defer the IF-
or IS-HO, wherein the delay period may be determined
by the timer function 15. Additionally, the handover con-
trol unit 20 may decide to cancel the initiation of a IF- or
IS-HO based on the determined or estimated load ob-
tained from the load determination unit 10.
[0031] It is noted that the functional units shown in Fig.
1 may be implemented as concrete hardware elements
or as procedures or routines of a control program con-
trolling a control function (e.g. processor unit) of the re-
spective network element which includes the connection
transfer functionality.
[0032] Fig. 2 shows a diagram indicating load levels
of an originating cell from which a connection is to be
handed over, and a service priority setting for service-
based handovers. As can be gathered from Fig. 2, only
service-based handovers are initiated below a predeter-
mined threshold of e.g. 80% of a target load, which can
be set e.g. by the network operator. Above this threshold,
service-based and load-based handovers can be initiat-
ed. The priority setting may be obtained from a priority
information communicated via a protocol interface, e.g.
the lu interface, based on a priority table as indicated in
Fig. 2.
[0033] Without IF- and IS-HO an optimization of the
scarcely available and expensive network resources is
not possible. A user cannot establish a connection or use
a connection if the service cannot be offered by the cur-
rent network or layer at all or not anymore with the re-
quired QoS. This may be the case if the current network
or layer is going to be overloaded. Furthermore, mobile
terminals can be connected to a network or to a layer of
a network, where the transmission is not optimized, such
that the mobile terminal or base station are causing
and/or receiving too much interference, which leads to a
degraded QoS.
[0034] Therefore, the threshold 40 for service-based

handover and load-based handover is set in the connec-
tion transfer functionality so as to provide an improved
handover control function based on the actual cell load
determined by the load determination unit 10. Below
threshold 40 , the handover control unit 20 initiates a
service-based IS-HO to another network system or radio
access technology. The service-based handover is an
IS-HO which is performed if the respective service is also
offered in the other system to thereby free capacity of
the originating carrier or system. However, if the load of
the target cell is estimated to be high, the initiation of the
service-based IS-HO is cancelled.
[0035] When the threshold 40 for load-based hando-
vers is determined to be exceeded, load-based as well
as service-based handovers are initiated by the handover
control unit 20, wherein an IS-HO or IF-HO to the target
cell is cancelled, if the target cell load is estimated to be
high. The load-based handover is any handover, by
which QoS is desired to be increased or network capac-
ities are desired to be freed.
[0036] According to the example priority setting given
in Fig. 2, which is related to a handover control function
in an RNC, only a service-based IS-HO to GSM is initiated
if the load level is below the threshold 40, e.g. an 80%
load level, and if the priority information indicates that a
handover to GSM should be performed. However, if the
load level is above the threshold 40, an IF-HO is initiated
if the priority information indicates that the handover to
GSM should not be performed or that the handover to
GSM shall not be performed. Additionally, if the priority
information indicates that the handover to GSM should
not be performed and an IF-HO is not possible, the RNC
may initiate an IS-HO to GSM to thereby obtain full trunk-
ing gain. It is obvious that other suitable or desired priority
settings may be implemented.
[0037] As already mentioned, the initiated handover
may be an IF-HO or an IS-HO. In the case of an IF-HO,
both sides, i.e. originating cell and target cell, correspond
to the same radio access technology, e.g. the WCDMA
system, but different carriers. The initiation of IF-HO or
IS-HO may be delayed by a time period determined by
the timer function 15. In particular, different thresholds
40 and timer periods could be used for the IS-HO and
the IF-HO. Thereby, a flexible connection transfer or
handover functionality can be implemented. Moreover,
an optional second threshold (lower than the threshold
40), e.g. 50 % of the target load, may be provided, below
which no handovers are initiated.
[0038] As an example, the load-based handover may
be performed for speech calls and HSCSD (High Speed
Circuit Switched Data) GSM calls.
[0039] In the following, the learning based load esti-
mation function provided by the load determination unit
10 is described in greater detail. In particular, this function
may be implemented as a separate or sole function in a
network element. Alternatively, this function may be com-
bined with the above described handover control func-
tion, to be used in cases where the target load cannot be
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determined.
[0040] When the load determination unit 10 cannot de-
rive any information about the load of the other system
i.e. target system for the IS-HO, the network element of
the source or originating system may still learn about the
target cell load by exploiting different sources of informa-
tion, e.g. the history of successful and/or unsuccessful
IS-HOs to the target cell, as indicated by the information
60, or the information 50 about an incoming IS-HO from
the target cell, which may be derived from a reason mes-
sage provided in the incoming IS-HO or, in case such a
reason message is not included, a combination of the
incoming IS-HO with the service priority settings in the
target cell. Thereby, the probability of a success for a
new IS-HO can be estimated, and the handover control
unit 20 may decide on the basis of this load estimation,
whether the handover procedure is initiated, or post-
poned by means of the timer function 15, or completely
cancelled. Thereby, network capacity can be saved and
good QoS can be maintained.
[0041] In this respect, it is to be noted that the detection
of a need for an IF- or IS-HO due to high load in the
originating cell, e.g. when a mobile terminal moves to a
fully loaded cell, and the subsequent cancellation of the
IS-HO due to the learning process about a high load in
the target cell of the other system might result in a drop-
ping of the call. However, this result is advantageous,
since a try of an initiation of an IS-HO to the loaded cell
of the other system with all its costs and signalings finally
leads to the same result, namely a dropped call. Thus,
costs and network resources can be saved.
[0042] Fig. 3 shows a general flow diagram of a con-
nection transfer or handover function based on a target
cell load estimation or determination function. In step
S100, the load determination unit 10 determines the load
of the originating cell based on a corresponding load in-
formation available in the network element or the net-
work. Then, a decision and an initiation of an IF- or IS-
HO is made by the handover control unit 20 based on
the determined load and e.g. respective threshold levels.
If the handover control unit 20 determines in step S101
that no IF- or IS-HO is to be initiated, the flow returns to
step S100 to obtain a new actual load value.
[0043] On the other hand, if it is determined in step
S101 that an IF- or IS-HO is to be initiated, the load de-
termination unit 10 is controlled by the handover control
unit 20 to determine a probability of success by deter-
mining or estimating the load of the target cell.
[0044] In case of an IS-HO to another system, the
learning procedure can be used. The learning procedure
may be based on a comparison of a number of successful
and unsuccessful IS-HOs to the concerned target cell
within a predetermined preceding time period. This infor-
mation may be stored in a memory or register and is
indicated by the reference number 60 in Fig. 1. As an
alternative, one or a plurality of former incoming IS-HOs
from the target cell may be evaluated with respect to their
reasonings or a combination with the service priority set-

tings in the target cell of the other system, if available.
This information is indicated by the reference number 50
in Fig. 1. Based on this information obtained within a pre-
determined preceding time period, the load determina-
tion unit 10 provides a load estimate which may be a
percentage of the maximum load or a number between
zero and one to the handover control unit 20.
[0045] Using the load information, the handover con-
trol unit 20 decides on the initiation of the IF- or IS-HO.
In particular, different suitable levels of the determined
or estimated load may be used as a criterion for the de-
cision. As shown in Fig. 3, the handover control unit may
decide to defer a signaling for initiating a direct IF- or IS-
HO in step S104. As an alternative, the handover control
unit 20 may decide to control the timer function 15 so as
to provide a delay time for deferring an IF- or IS-HO in
step S105. As another alternative, the handover control
unit 20 may decide to cancel the IF- or IS-HO due to the
fact that the load in the target cell of the other system is
too high (step S106). Thereby, unnecessary IF- or IS-
HOs can be prevented or delayed as long as the load of
the target cell is likely to remain high.
[0046] It is noted that the connection transfer function
described with reference to Fig. 3 may as well include a
priority function according to which e.g. an IF-HO has
priority over an IS-HO, as indicated in Fig. 2.
[0047] Figs. 4A and 4B show diagrams illustrating how
a network element (i.e. the load determination unit 10)
of a GSM system is able to learn about the load situation
in a target cell of a WCDMA system. In the upper part of
the diagrams, a first preceding point in time (Time 1) is
shown, and in the lower part of the diagrams a later point
in time (Time 2) is shown. Preferably, several such events
in the recent time are taken into account to estimate the
load situation in the target cell.
[0048] In Fig. 4A, the load in the GSM originating cell
and in the WCDMA target cell is high, such that the history
of previous IS-HOs indicates that previous IS-HO to the
respective WCDMA target cell failed. Therefore, the ini-
tiation of an actual IS-HO may be cancelled or at least
delayed by a timer period until the probability of success
has sufficiently increased.
[0049] Fig. 4B shows a case where the GSM originat-
ing cell load was normal in the former point in time (Time
1) and the WCDMA target cell load was high. Thus, an
IS-HO from the target cell of the WCDMA has been re-
ceived and registered in the corresponding information
50. Thus, the load determination unit 10 judges that the
load of the target cell must be high and the probability of
success low, and provides a corresponding load estima-
tion information to the handover control unit 20 which
correspondingly at least defers the IS-HO based on a
selected timer period, when the load in the originating
GSM cell is high.
[0050] Thus, the success of previous IS-HOs to the
target cell or the receipt of previous IS-HOs from the tar-
get cell can be used for learning about the load of the
target cell.
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[0051] Fig. 5A shows a diagram of simulation results
indicating the relationship between failed handovers or
load-based handovers and a time period of a cell timer
for deferring the initiation of IS-HOs. As can be gathered
from Fig. 5A, the number of failed handovers can be re-
duced by increasing the time period of the cell timer, e.g.
the timer function 15. In particular, "0 seconds" means
basically that the network element is not learning or
adapting to the other system, whereas "16 seconds"
means that the network element learns and adapts to the
other system. The time periods can also exceed the
shown 16 seconds. With the learning algorithm, the
handover failure rate can be reduced by 60%, e.g. from
2.6 to 0.8, such that 60% of the compressed mode (CM)
measurements required for the IS-HO to the WCDMA
system can be avoided.
[0052] Fig. 5B shows an indication of the ratio of avoid-
ed handovers per call due to the time period for the learn-
ing process, derived from the simulation results. As indi-
cated in Fig. 5B, the ratio of 60% of avoided unnecessary
handover initiations can be obtained by a learning time
period of 16 seconds. Unnecessary CM measurements
lead to increased costs for the connection itself and re-
duce the whole cell’s performance. Thus, avoided un-
necessary handovers are clearly beneficial.
[0053] It is noted that the present invention is not re-
stricted to the above described preferred embodiment
and can be used in any network environment where a
connection can be transferred between carriers of a
same system or between different systems. Moreover,
any load estimation based on a learning procedure using
information about preceding signalings can be provided.
The present invention may thus vary within the scope of
the attached claims.

Claims

1. A method for controlling a connection transfer in a
cellular network having at least two systems, said
method comprising the steps of:

a) determining the load situation in an originating
cell of one of said at least two systems, used by
a connection;
b) estimating a probability of success of an inter-
system handover of said connection to a target
cell of another one of said at least two systems,
based on a learning process in which the suc-
cess of previous inter-system handovers to said
target cell or the receipt of previous intersystem
handovers from said target cell are used for
learning about the load of the target cell; and
c) deciding on said inter-system handover
based on said estimated probability of success
and said determined load situation.

2. A method according to claim 1, wherein said learning

process comprises evaluating the history of suc-
cessful and/or unsuccessful inter-system handovers
to a target cell.

3. A method according to claim 2, wherein said learning
process comprises evaluating an incoming inter-sys-
tem handover message from a target cell.

4. A method according to claim 3, wherein said evalu-
ation is based on a reason message in said incoming
inter-system handover message.

5. A method according to claim 3, wherein said evalu-
ation is based on a service priority setting in said
target cell.

6. A method according to any one of claims 1 to 5,
wherein said decision step leads to one of the results
of initiating said inter-system handover, postponing
said inter-system handover, and canceling said in-
ter-system handover.

7. A network element for controlling a connection trans-
fer in a cellular network having at least two systems,
said network element comprising:

a) determining means (10) for determining the
load in an originating cell of one of said at least
two systems, used by a connection; and
b) handover control means (20) for estimating a
probability of success of an inter-system hando-
ver of said connection to a target cell of another
one of said at least two systems, based on a
learning process in which the success of previ-
ous inter-system handovers to said target cell
or the receipt of previous intersystem handovers
from said target cell are used for learning about
the load of the target cell, and for deciding on
said inter-system handover based on said esti-
mated probability of success and said deter-
mined load situation.

8. A network element according to claim 7, further com-
prising timer means (15) for counting a delay time
set by said handover control means based on the
decision result.

9. A network element according to claim 7 or 8, wherein
said network element is a base station controller.

10. A network element according to claim 7 or 8, wherein
said network element is a radio network controller.

Patentansprüche

1. Verfahren zum Steuern eines Verbindungstransfers
in einem zellularen Netz mit zumindest zwei Syste-
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men, wobei das Verfahren die Schritte umfasst:

Ermitteln der Auslastungssituation in einer von
einer Verbindung genutzten Ursprungszelle ei-
nes der zumindest zwei Systeme;
Schätzen einer Erfolgswahrscheinlichkeit einer
Inter-System-Umbuchung der Verbindung zu
einer Zielzelle eines anderen der zumindest
zwei Systeme, basierend auf einem Lernpro-
zess, bei dem der Erfolg vorheriger Inter-Sy-
stem-Umbuchungen auf die Zielzelle oder der
Empfang vorheriger Inter-System-Umbuchun-
gen von der Zielzelle zum Lernen über die Aus-
lastung der Zielzelle verwendet werden; und
Entscheiden über die Inter-System-Umbuchung
basierend auf der geschätzten Erfolgswahr-
scheinlichkeit und der ermittelten Auslastungs-
situation.

2. Verfahren nach Anspruch 1, wobei der Lernprozess
eine Auswertung der Historie erfolgreicher und/oder
nicht erfolgreicher Inter-System-Umbuchungen zu
einer Zielzelle umfasst.

3. Verfahren nach Anspruch 2, wobei der Lernprozess
eine Auswertung einer eingehenden Inter-System-
Umbuchungsnachricht von einer Zielzelle umfasst.

4. Verfahren nach Anspruch 3, wobei die Auswertung
auf einer Begründungsnachricht in der eingehenden
Inter-System-Umbuchungsnachricht basiert.

5. Verfahren nach Anspruch 3, wobei die Auswertung
auf einer Dienstprioritätseinstellung in der Zielzelle
basiert.

6. Verfahren nach einem der Ansprüche 1 bis 5, wobei
der Entscheidungsschritt zu einem der Resultate
des Initiierens der Inter-System-Umbuchung, des
Verzögerns der Inter-System-Umbuchung und des
Aufhebens der Inter-System-Umbuchung führt.

7. Netzelement zum Steuern eines Verbindungstrans-
fers in einem zellularem Netz mit zumindest zwei
Systemen, wobei das Netzelement umfasst:

Feststellungsmittel (10) zum Ermitteln der Aus-
lastung in einer von einer Verbindung verwen-
deten Ursprungszelle eines der zumindest zwei
Systeme; und
Umbuchungssteuermittel (20) zum Schätzen ei-
ner Erfolgswahrscheinlichkeit einer Inter-Sy-
stem-Umbuchung der Verbindung zu einer Ziel-
zelle eines anderen der zumindest zwei Syste-
me, basierend auf einem Lernprozess, bei dem
der Erfolg vorheriger Inter-System-Umbuchun-
gen auf die Zielzelle oder der Empfang vorheri-
ger Inter-System-Umbuchungen von der Ziel-

zelle zum Lernen über die Auslastung der Ziel-
zelle verwendet werden, und zum Entscheiden
über die Inter-System-Umbuchung basierend
auf der geschätzten Erfolgswahrscheinlichkeit
und der ermittelten Auslastungssituation.

8. Netzelement nach Anspruch 7, des Weiteren umfas-
send Zeitgebermittel (15) zum Zählen einer durch
die Umbuchungssteuermittel festgelegten Verzöge-
rungszeit basierend auf dem Entscheidungsergeb-
nis.

9. Netzelement nach Anspruch 7 oder 8, wobei das
Netzelement ein Basisstations-Controller ist.

10. Netzelement nach Anspruch 7 oder 8, wobei das
Netzelement ein Funknetz-Controller ist.

Revendications

1. Procédé pour contrôler un transfert de connexion
dans un réseau cellulaire comportant au moins deux
systèmes, ledit procédé comprenant les étapes con-
sistant à :

a) déterminer la situation de charge dans une
cellule d’origine d’un desdits au moins deux sys-
tèmes, utilisés par une connexion ;
b) estimer une probabilité de succès d’un trans-
fert intersystème de ladite connexion à une cel-
lule cible d’un autre desdits au moins deux sys-
tèmes, sur la base d’un procédé d’apprentissa-
ge, dans lequel le succès de transferts intersys-
tèmes précédents à ladite cellule cible ou la ré-
ception de transferts intersystèmes précédents
à partir de ladite cellule cible sont utilisés pour
réaliser un apprentissage concernant la charge
de la cellule cible ; et
c) prendre une décision concernant ledit trans-
fert intersystème sur la base de ladite probabilité
estimée de succès et ladite situation de charge
déterminée.

2. Procédé selon la revendication 1, dans lequel ledit
procédé d’apprentissage comprend l’étape consis-
tant à évaluer l’historique de transferts intersystè-
mes réussis et/ou non réussis à une cellule cible.

3. Procédé selon la revendication 2, dans lequel ledit
procédé d’apprentissage comprend l’étape consis-
tant à évaluer un message arrivant de transfert in-
tersystème à partir d’une cellule cible.

4. Procédé selon la revendication 3, dans lequel ladite
évaluation est fondée sur un message de raison
dans ledit message de transfert intersystème en-
trant.
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5. Procédé selon la revendication 3, dans lequel ladite
évaluation est fondée sur un réglage de priorité de
service dans ladite cellule cible.

6. Procédé selon une quelconque des revendications
1 à 5, dans lequel ladite étape de décision entraîne
un des résultats parmi : lancer ledit transfert inter-
système, reporter ledit transfert intersystème, et an-
nuler ledit transfert intersystème.

7. Élément de réseau pour contrôler un transfert de
connexion dans un réseau cellulaire comportant au
moins deux systèmes, ledit élément de réseau,
comprenant :

a) des moyens de détermination (10) pour dé-
terminer la charge dans une cellule d’origine
d’un desdits au moins deux systèmes, utilisés
par une connexion ; et
b) des moyens de contrôle de transfert (20) pour
estimer une probabilité de succès d’un transfert
intersystème de ladite connexion à une cellule
cible d’un autre desdits au moins deux systè-
mes, sur la base d’un procédé d’apprentissage
dans lequel le succès de transferts intersystè-
mes précédents à ladite cellule cible ou la ré-
ception de transferts intersystèmes précédents
à partir de ladite cellule cible sont utilisés pour
réaliser un apprentissage concernant la charge
de la cellule cible, et pour prendre une décision
concernant ledit transfert intersystème sur la ba-
se de ladite probabilité estimée de succès et la-
dite situation de charge déterminée.

8. Élément de réseau selon la revendication 7, com-
prenant en outre des moyens de minuterie (15) pour
compter un temps de délai réglé par lesdits moyens
de contrôle de transfert sur la base du résultat de
décision.

9. Élément de réseau selon la revendication 7 ou 8,
dans lequel ledit élément de réseau est un contrôleur
de station de base.

10. Élément de réseau selon la revendication 7 ou 8,
dans lequel ledit élément de réseau est un contrôleur
de réseau radio.
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