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(57) Abstract: The invention relates to a method (30) for cell selection balancing in a wireless communication system (10) com-
prising at least a first and a second base station (11, 12) and at least one user equipment (1). The first and second base stations (11,
12) comprises at least one respective antenna (13, 14), for transmitting downlink signaling and receiving uplink signaling for com-
municating with the at least one user equipment (1). The method (30) comprises the steps of: receiving (31), in the first base sta-
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UL macrotas DLimacrojta; ULpico, ta» DLpico,1a 0f the antenna (13) of the first base station (11) in dependence on the information. The inven-
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Methods for cell selection balancing, computer programs and

computer program products
Field of the invention

The present invention relates generally to cellular wireless
communication, and in particular to cell selection balancing

in cellular wireless communication systems.
Background of the invention

In recent cellular systems, such as GSM, UMTS and its 3GPP
evolutions, handover decisions are based on measurements
made mainly on downlink pilot signals (signaling from base
station to user equipment). These measurements give an
indication of an average path gain and transmission power in
the downlink. For the 3GPP 1long term evolution (LTE),
handover-related measurements similar to the ones existing
in previous 3GPP releases are proposed. In particular, one
measurement 1is the received power from the pilot signal,
which 1in LTE is termed reference signal. This measured
entity is called reference signal received power (RSRP) and

can be written as:
RS&P:Ii-g

, where P, 1s the transmission power of the base station

allocated for the downlink reference signal and g 1is the

average path gain.

Thus, even though the user equipment may have the same path
gain to two different base stations, the RSRP received from

these two base stations may differ considerably as the
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transmission power from these two base stations may differ

substantially.

The above 1s especially the case in heterogeneous networks
(HetNets) wherein base stations with different transmission
power exist 1in the same geographical area. Heterogeneous
networks have for example been considered for complementing
macro cell layouts in order to handle non-uniform traffic
distributions. Macro cells could be used in certain areas
primarily for coverage and smaller cells, e.g. micro, pico,
femto cells, could be used for high capacity needs at
traffic hotspots. The heterogeneous network may thus
comprise a mixture of differently sized cells with
overlapping coverage areas, the cells having different

characteristics.

In contrast to cell selection based on downlink
measurements, cell selection based on uplink measurements
(signaling from user equipment to base station) 1is not
impacted by the downlink transmission power from the base
station, and is typically based only on path gain. In e.g.
the heterogeneous network, the difference in uplink-based
cell selection and downlink-based cell selection leads to
different cell borders when the two selection mechanisms are
applied. This is illustrated in figure 1. In particular, if
the cell selection for user equipment 1 is uplink-based then
a first cell Dborder 2 1is obtained, while 1f the cell
selection for the same user equipment, now indicated at
reference numeral 1’, 1is downlink-based then a second cell

border 3 is obtained.

The different cell borders 2, 3 created by uplink-based and

downlink-based cell selection in heterogeneous networks make
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it difficult to decide whether to use uplink-based cell
selection or downlink-based cell selection. Depending on the
type o©of <cell selection chosen, challenging interference

scenarios are created, as is described next.

For downlink-based cell selection, low-power base stations
typically have much smaller cell radius than macro base
stations. User equipment connected to a macro base station
may need to transmit with high power in uplink and hence
generate high interference to low-power base stations uplink

reception.

For uplink-based cell selection, low-power base stations
have similar <cell radius as macro base stations. User
egquipment connected to a low-power base station and located
close to a macro base station suffers from low downlink
geometry for both data and control signaling, as the macro
base station usually transmits much higher power than the

low-power base station.

One solution proposed within 3GPP is to use uplink-based
cell selection. An advantage of the uplink-based cell
selection 1s that the low-power base station will have a
larger coverage compared to downlink-optimized cell
selection. This in turn makes full use of the low-power base
station and optimizes the overall system capacity. 1In
addition, this saves some transmission power at the user

egquipment.

A solution for solving the problem for low-geometry downlink
was proposed in 3GPP and comprises a blank-frame solution,
in which the control region of some sub-frames in the macro

cell 1is muted. In doing this, the low-geometry problem
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associated with the uplink-optimized cell selection can be
void for control region and the received gquality of control
information can therefore be guaranteed. For user egquipment
conforming to Release 8, wherein cross-subframe scheduling
is not applicable, sub-frames whose downlink control part is
empty are going to be empty also in the data part. This
applies for both downlink and uplink. For user eqgquipment
conforming to Release 10, wherein cross-scheduling is most
likely going to be an option, then data region can be used
and the allocation of the previous non-blanked sub-frame in
the downlink control region is going to be wvalid at the

current almost blank sub-frame.

In summary, the fundamental reason for the different cell
borders between uplink and downlink-based cell selection in
heterogeneous network is that the downlink-based cell
selection considers downlink transmission power and downlink
path gain, while uplink-optimized cell selection considers
uplink path gain and user egquipment transmission power.
Since the user maximum equipment transmission power is the
same independent of the serving cell, what counts for the
uplink-based cell selection is thus only the uplink path
gain. Usually and 1in the absence of feeders and tower
mounted amplifiers the uplink and downlink average path gain
does not differ that much, hence the difference in downlink
transmission power makes the cell selection for uplink and

downlink different.

Blank frame solution improves the received quality of
control information from low-power base station. However,
the solution has some drawbacks. A first drawback is a large

standardization effort that would be reqguired, e.qg.
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regarding changes in air interface and blank frame solution.
A second drawback is that the data region in an under-laid
cell suffers from low geometry unless 1Inter Carrier
Interference Coordination (ICIC) is deployed. It is
guestionable whether classical ICIC algorithms with
frequency partitioning would be efficient in so low downlink
geometries. A third drawback is that user equipment that
does not support cross-frame scheduling would suffer from

reduced transmission opportunities in an overlaid cell.

From the above, it is clear that there is a need for an

improvement on this situation in this field of technology.

Summary of the invention

In view of the above, the invention is directed towards
methods and arrangements for providing similar cell borders

irrespective of cell selection method.

One object of the invention is thus to provide methods for
obtaining similar cell Dborders irrespective of cell

selection method.

This object is according to a first aspect of the invention
achieved through a method for cell selection balancing in a
wireless communication system comprising at least a first
and a second base station and at least one user eguipment.
The first and second base stations comprise at least one
respective antenna for transmitting downlink signaling and
receiving uplink signaling for communicating with the at
least one user equipment. The method comprises the steps of:
receiving, in the first base station, information from the
second base station, and adjusting, 1in the first base

station, antenna settings of the antenna of the first base
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station in dependence on the information. By means of the
invention, uplink-downlink imbalance problems, particularly
in heterogeneous networks, are eliminated or at least
alleviated. Further, information that in most cases 1is
already available may be used and no additional measurements
made by the user equipment are needed. Still further, there
is no need for heavy signaling exchange between the base
stations wvia e.g. X2 interface. The invention can be
implemented in all wireless communication systems, such as
for example LTE, UMTS and GSM and by means of the invention,
standardization issues, such as blank frame solution and air

interface changes, are not necessary.

In an embodiment of the invention the method comprises a
further step of the first Dbase station transmitting
information to the second base station, enabling the second
base station to adjust its antenna settings in dependence
thereon. The invention is preferably implemented in all base
stations of the wireless communication system, wherein all
base stations exchange information and adjust their antenna

settings in dependence thereon.

In another embodiment of the invention, the steps of
receiving information and adjusting antenna settings are
repeated, whereby the antenna settings are adjusted
dynamically. A method 1is provided that is adaptable to

changing conditions.

In yet another embodiment of the invention, the antenna
settings comprise a downlink tilt angle and/or an uplink
tilt angle. By adjusting the downlink and/or uplink tilt

angle, an optimized cell selection 1is provided whereby
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similar cell borders for uplink and downlink cell selection

are obtained.

In still another embodiment of the invention, the
information received comprises one or more of: transmission
power of the first or second base station, height of the at
least one respective antenna of the first and/or second base
station, distance between the first and second base station,
horizontal angle between main antenna beam of a first base
station and antenna beam of a second antenna. A number of
parameters may thus be used in determining the best antenna
settings, the method thus being adaptable to best suit the

conditions of any wireless communication system.

In an embodiment of the invention, the wireless
communication system comprises a heterogeneous cellular
network comprising overlaid cells and underlaid cells. The
present invention 1s particularly suitable for wuse 1in
systems having base stations of inherently different power
levels, such as the heterogeneous network. In such networks,
the cell balancing problems are often pronounced and can be

alleviated by the present invention.

In another embodiment of the invention, the first base
station is located in an overlaid cell and the second base
station is located in an underlaid cell, and the method,
comprises, 1in the first base station, the further step of
transmitting information about its transmission power to the
second base station and any other base station located in an

underlaid cell to the overlaid cell.

In the above embodiment, the method may comprise the further

step of adjusting, in the first base station, the uplink
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down-tilting angle and downlink down-tilting angle based on
the location of the second base station and any other base

stations located in the overlaid cell.

In the above embodiment, the step of adjusting may comprise
setting uplink down-tilting angle smaller than downlink
tilting angle if most of the base stations of the underlaid
cells are located close to a cell edge of the first base
stations. In another scenario, the step of adjusting may
setting uplink down-tilting angle equal to the downlink
down-tilting angle if the base stations of the underlaid
cells are uniformly distributed in the overlaid cell. The
invention thus provides a particular solution for very
commonly occurring network set-ups, e.g. wherein pico cells

are located close to the cell border of their macro cell.

In an embodiment of the invention, the first base station is
located in an underlaid cell and the second base station is
located in an overlaid cell, and the method comprises, in
the first base station, the further steps of receiving from
the second base station information about the transmission
power of the second base station, comparing its downlink
transmission power with the transmission power of the second
base station and determining a difference there between, and
adjusting, in the first base station, its downlink tilting
angle in uplink and downlink based on the transmission power
difference. The transmission power of adjacent base stations
is a parameter most suitable for use 1in the inventive
method, and 1is also a parameter that 1is often already
available in the base stations as 1t 1s used for other

purposes.
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In an embodiment of the invention, the step of adjusting, in
the first base station, comprises the sub-steps of:
determining antenna settings of the antenna of the first
base station in dependence on the information, and
transmitting control signals to an antenna control device
controlling the antenna of the base station, thereby
enabling the antenna control device to adjust the antenna
settings. Such adjustment of the antenna settings can be

done mechanically or electrically.

The invention also encompasses computer programs and
computer program products, by means of which advantages

corresponding to the above are achieved.

Further features and advantages thereof will become clear
upon reading the following description and together with the

accompanying drawings.

Brief description of the drawings

Figure 1 illustrates a wireless communication system and
different cell borders resulting from different cell

selection methods.

Figure 2 illustrates schematically a feature of a

reconfigurable antenna system.

Figures 3 and 4 illustrate a heterogeneous network, in which

the present invention may be implemented.

Figure 5 illustrates a flow chart over steps of a method in

accordance with the present invention.

Detailed description of embodiments of the invention
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With reference again to figure 1, a wireless communication
system 10, in which the ©present invention may  be
implemented, 1s illustrated. The wireless communication
system 10 may comprise any number of base stations; in the
figure a first base station 11 and a second base station 12
are illustrated. It is noted that the term base station is
used throughout the description, and intended to encompass
different types of base stations irrespective of type of
cellular communication system. For example, 1in LTE (Long
term evolution), the base station is denoted evolved Node B

(eNB) .

The first base station 11 comprises at least one antenna 13,
which is part of an antenna system, typically comprising a
number of antennas and an antenna control part. The antenna
control part is schematically illustrated at reference
numeral 25. Likewise, the second base station 12 comprises
an antenna system in turn comprising at least one antenna 14
and an antenna control part. The wireless communication
system 10 further comprises a number of wireless user
equipment, one of which 1is illustrated in the figure at
reference numeral 1. The antennas 13, 14 of the respective
base stations 11, 12 are used for transmitting downlink
signaling and receiving uplink signaling for communicating

with the user equipment 1.

The present invention 1is advantageously implemented in a
system having base stations using different power levels,
for example a heterogeneous cellular network, comprising
cells of different sizes and/or overlaid cells having within
their coverage area a number of underlaid cells. The first

base station 11 may thus be a macro base station and the
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second base station 12 may for example be a pico base

station.

One challenge 1in wireless communication 1is error rates
caused by interference and unpredictable environments. In
addition to the changing environment, user traffic also
changes over time. Reconfigurable antenna systems were
introduced to meet such changes in environments and traffic
regquirements. With reconfigurable antenna systems,
parameters such as for example an azimuth beam-width and
shape, elevation beam-width and shape, and antenna tilt can
be reconfigured and adaptive to the mentioned changes
thereby leading to better resource usage. In accordance with
the invention, such reconfigurable antenna system 1s used
for overcoming or at least alleviating problems of the prior

art.

Figure 2 illustrates one possibility with the reconfigurable
antenna system. In particular, it 1is possible to form
different down-tilting for uplink (UL) and downlink (DL),
which 1s taken advantage of 1in the present invention. A
downlink tilt angle DLis and an uplink tilt angle ULy, are
illustrated schematically in the figure 2. The tilting of
antennas for obtaining different antenna beams can be

implemented by mechanical means or electrically.

Figure 3 illustrates a macro base station 11 and a low-power
node for example a pico base station 12 mounted on a
ceiling, e.g. located on the ceiling of a shopping mall. In
accordance with an embodiment of the invention, the pico
base station 12 uses different down-tilting for uplink 23
and downlink 24 for balancing the different cell borders

resulting from uplink/downlink cell selection methods. The
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difference between uplink down-tilting and downlink down-
tilting can be set based on different parameters, for
example on the power difference between the macro base

station 11 and the pico base station 12.

The macro base station 11 may also set different down-
tilting for wuplink and downlink 1if it will help the

uplink/downlink balance.

Figure 4 1illustrates a heterogeneous network, wherein same
reference numerals as in the previous figures are used. The
first base station 11 is in this embodiment a macro base
station located in an overlaid cell 15. The second base
station 12 is in this embodiment a pico base station located
in an underlaid cell 16, the coverage of which lies within
the coverage of the overlaid cell 15. Two additional pico
base stations 19, 20 are illustrated to be located within a
respective underlaid cell 17, 18. When most of the pico base
stations are deployed at the cell edge of the macro base
station 11, which is a most typical scenario for pico
applications, setting uplink down-tilting smaller than the
downlink down-tilting will help the balancing between uplink

and downlink.

In an embodiment, the macro Dbase station 11 shares
information about its downlink transmission power with the
pico base stations 12, 19, 20, for example by transmitting
such information in conventional manner between
interconnected base stations. The pico base stations 12, 19,
20 compare their respective downlink transmission power with
the transmission power of the macro base station 11 and
calculate a power difference AP;. Each pico base station 12,

19, 20 then adjusts 1its downlink tilting in uplink and
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downlink. The larger the power difference AP; 1is, the
smaller the downlink down-tilting is set and the larger the

uplink down-tilting is set.

The macro base station 11 may also adjust its uplink down-
tilting and downlink down-tilting based e.g. on the pico
base stations respective location. If most of the pico base
stations 12, 19, 20 are located close to the macro base
stations cell border, then the macro base station 11 can set
its wuplink down-tilting smaller than its downlink down-
tilting. If the pico base stations 12, 19, 20 are
essentially uniformly distributed in the macro base stations
11 cell coverage, then the macro base station 11 may, for

example, use the same uplink and downlink down-tilting.

The above is a particular example, and it is realized that
the antenna settings of the base stations can be set in
dependence on different types of information that 1is
exchanged between the base stations. Information about
transmission power 1is a most useful parameter to base the
settings on, but other parameters may be useful as well. In
other embodiments, the information may for example comprise
the height of the respective antennas 13, 14 of the base
stations 11, 12, and the antenna settings may be set
accordingly. Given the same antenna tilt, different height
of the antenna gives different cell sizes, and the height is
thus a relevant parameter. In still another embodiment,
wherein a heterogeneous network 1is used, the distance
between two macro base stations that are located closest to
a smaller base station (e.g. a pico base station) may be
relevant. In particular, the longer distance to the macro

base stations, the larger is the coverage area of the pico
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base station and the downlink tilting angle of the pico base
station may be set smaller. In yet other embodiments,
parameters such as the distance between the base stations
and/or the angle to a main antenna beam of a macro base
station from the pico base station, and/or horizontal angle
between a main antenna beam of a macro base station antenna
and the antenna beam of the micro base station antenna may

be used.

With reference figure 5, the invention provides a method for
cell selection Dbalancing in the wireless communication
system 10 comprising at least a first and a second base
station 11, 12 and at least one wireless user equipment 1.
The first and second base stations 11, 12 comprise at least
one respective antenna 13, 14 for transmitting downlink
signaling and receiving uplink signaling for communicating
with the user equipment 1. The method 30 is implemented in
the base stations 11, 12, preferably in each of the base

stations of the wireless communication system 10.

The method 30 is described in the following as implemented
in the first base station 11. The method 30 comprises the
first step of receiving 31, in the first base station 11,
information from the second base station 12. The information
may be conveyed 1in any suitable manner between the base
stations 11, 12, for example using conventional
communication means. It is noted that the first base station
11 may receive information from several other base stations.
In an embodiment, the first base station receives
information from its neighboring cells. In an embodiment,
wherein the first base station 11 is a macro base station,

i.e. base station of an overlaid cell and wherein several
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underlaid cells are present, the first base station 11

receives information from all the underlaid cells.

The information may for example comprise one or more of the
following: the transmission power of the second base station
12, the height of the respective antennas 13, 14 of the
first and/or second base station 11, 12, the distance
between the first and second base station 11, 12, angle to a
main antenna beam of the first base station, distance
between two macro base stations that are located closest to

a smaller base station (e.g. a pico base station).

The method 30 comprises the second step of adjusting 32, in
the first base station 11, antenna settings of its antenna
13 in dependence on the received information. Depending on
the information that is received, e.g. transmission power of
another base station, different antenna settings can be
altered. The antenna settings may for example be the
downlink tilt angle DLpacro,ta ©0f the first base station 11 or
the uplink tilt angle ULlpacro,ta ©f the first base station 11;
both these antenna settings, or just one, or none, may be

adjusted in dependence on the received information.

As the invention preferably is implemented in each of the
base stations of e.g. the heterogeneous network, the method
30 may comprise the further step of the first base station
11 transmitting information to the second base station 12,
and any other base station, whereby the second base station
12 is enabled to adjust its antenna settings in dependence

thereon.

The steps of receiving 31 information and adjusting 32

antenna settings are in an embodiment repeated and the
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antenna settings may thus be adjusted dynamically. It is
noted that the inventive method for cell selection balancing
is optimized at a system level, and typically not at a user
level, and the antenna settings are typically not adjusted
dynamically during and in dependence on a single
communication session. In particular, the antenna settings
are normally adjusted if the allocated power of the base

station is changed.

As mentioned earlier, the invention is particularly
advantageous 1in the heterogeneous network, and in an
embodiment, the first base station 11 1is located in the
overlaid cell 15 and the second base station 12 is located
in the underlaid cell 16. The method 30 in the first base
station 11, thus being a macro base station, may then
comprise the further step of transmitting information about
its transmission power to the second base station 12, the
second base station 12 thus being e.g. a pico or macro base
station. The information may also be transmitted to any
other base station 19, 20 located in an underlaid cell 17,

18 to the overlaid cell 15.

In the above embodiment, the method may then comprise the
further step of adjusting, in the first base station 11, the
uplink down-tilting angle and downlink down-tilting angle
based on the location of the second base station 12 and any
other base stations located in the overlaid cell 15. 1In
particular and as described earlier 1in connection with
figure 4, the adjusting may comprise setting uplink down-
tilting angle smaller than downlink tilting angle if most of
the base stations 12, 19, 20 of the underlaid cells 16, 17,
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18 are 1located close to a cell edge of the first base

station 11.

In another scenario, if the base stations 12, 19, 20 of the
underlaid cells 16, 17, 18 are uniformly distributed in the
overlaid cell 15, settings other than in the above scenario
may be desirable. In such scenario, it may be difficult to
set the downlink/uplink tiltings for all of the different
low power nodes within the macro cell coverage, i.e. for all
base stations of the underlaid cells. In such case, and as
an example, a default setting may be to set the uplink down-
tilting angle equal to the downlink down-tilting angle. As
another example for the same scenario, the operator may want
to solve the cell selection imbalance problems, wherein the
base stations of the underlaid cells closest to the base
station of the overlaid cell have more serious imbalance
problems than base stations of underlaid cells far away. The
operator may then want to set the antenna settings based on
the base stations of the underlaid cells closest to the base
station of the overlaid cell, and ignore the impact on the
base stations of underlaid cell farther away from the base

station of the overlaid cell.

an operator may want to extend the range of one or a few of
the base stations of the underlaid cells and therefore set
the tiltings based on the requirements for these few base

stations.

In another embodiment, the first base station 11 is instead
located in an underlaid cell 16 and the second base station
12 1is located in an overlaid cell 15. The method 30 then
comprises, 1n the first base station 11, the further steps

of receiving from the second base station 12 information
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about the transmission power of the second base station 12;
comparing its downlink transmission power with the
transmission power of the second base station 12 and
determining a difference AP there between; adjusting, in the
first base station 11, its downlink tilting angle in uplink
and downlink based on the transmission power difference AP.
A1l other underlaid cells may also adjust their antenna

settings in dependence on the transmission power difference.

In a particular embodiment, the step of adjusting 32
comprises the first sub-step of determining antenna settings
of the antenna 13 of the first base station 11 in dependence
on the information, and the second sub-step of transmitting
control signals to an antenna control device 25 that 1is
controlling the antenna 13 of the base station 11. That is,
the antenna control device 25 receives the control signals

and adjusts the antenna settings based thereon.

With reference again to figure 4, the invention also
encompasses computer program and computer program products.
The method may be implemented in a processor device 26 of a
base station 11. A computer program 100 for cell selection
balancing in a wireless communication network 10 1is
provided. The computer program 100 comprises computer
program code which when run on the processor device 26 of
the base station 11, 12, 19, 20 causes the processor device
26 to process information received from one or more other
base stations 11, 12, 19, 20 in order to determine antenna
settings of an antenna of the base station in dependence on
the received information, and to transmit control signals to
the antenna control device 25 that 1s controlling the

antenna of the base station 11, 12, 19, 20 for adjusting
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antenna settings of the antenna 1in dependence on the
received information. Yet additional steps of the method as
described may be implemented in the processor device 26, the

computer program 100 and computer program product 110.

The invention also provides a computer program product 110
comprising the above computer program 100 and a computer

readable means on which the computer program 100 is stored.
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Claims

1. A method for cell selection balancing in a wireless
communication system (10) comprising at least a first and a
second base station (11, 12) and at least one user equipment
(1), said first and second base stations (11, 12) comprising
at least one respective antenna (13, 14,) for transmitting
downlink signaling and receiving uplink signaling for
communicating with said at least one user eguipment (1),

said method (30) comprising the steps of:

- receiving (31), in said first Dbase station (11),

information from said second base station (12), and

- adjusting (32), in said first base station (11), antenna
settings (ULnacro,tar DLpacro,ta? ULpico,tar DLpico,ta) of the antenna
(13) of the first base station (11) in dependence on said

information.

2. The method as claimed in claim 1, comprising a further
step of said first  base station (11) transmitting
information to said second base station (12), enabling said
second base station (12) to adjust its antenna settings in

dependence thereon.

3. The method as claimed in claim 1 or 2, wherein said steps
of receiving (31) information and adjusting antenna settings
(ULgacro,tar  DlLmacro,tas ULpico,tar Dlpico,ta) are repeated, whereby
said antenna settings (Ulnacro,tar DlLmacro,ta; ULpico,tar Dlpico,ta)

are adjusted dynamically.

4. The method as claimed in any of claims 1-3, wherein said

antenna settings (ULnacro, tar DLizcro, tar’ ULpico, tar DLpico,ta)
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comprise one or more of: a downlink tilt angle (DLpacro,tar

DLpico,tz) » an uplink tilt angle (ULmacro,tar ULpico,ta) -

5. The method as claimed in any of the preceding claims,
wherein said information comprises one or more of:
transmission power of said first or second base station (11,
12), height of said at least one respective antenna (13, 14)
of said first and/or second base station (11, 12), distance

between said first and second base station (11, 12).

6. The method as claimed in any of the preceding claims,
wherein said wireless communication system (10) comprises a
heterogeneous cellular network comprising overlaid cells

(15) and underlaid cells (16, 17, 18).

7. The method as claimed in any of the preceding claims,
wherein said first base station (11) 1is 1located in an
overlaid cell (15) and said second base station (12) 1is
located in an underlaid cell (16), comprising, in said first

base station (11), the further step of:

- transmitting information about its transmission power to
said second base station (12) and any other base station
(19, 20) located in an underlaid cell (17, 18) to said
overlaid cell (15).

8. The method as claimed in claim 7, comprising the further

step of:

- adjusting, in said first base station (11), the uplink
down-tilting angle and downlink down-tilting angle based on
the location of said second base station (12) and any other

base stations located in said overlaid cell (15).
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9. The method as claimed in claim 8, wherein said adjusting
comprises setting uplink down-tilting angle smaller than
downlink tilting angle if most of said base stations (12,
19, 20) of said underlaid cells (16, 17, 18) are located
close to a cell edge of said first base stations (11), or
setting uplink down-tilting angle equal to said downlink
down-tilting angle if said base stations (12, 19, 20) of
said underlaid cells (16, 17, 18) are uniformly distributed

in said overlaid cell (15).

10. The method as claimed in any of claims 1-6, wherein said
first base station (11) is located in an underlaid cell (16)
and said second base station (12) is located in an overlaid
cell (15), said method comprising, 1in said first base

station (11), the further steps of:

- receiving from said second base station (12) information
about the transmission power of said second base station

(12),

- comparing its downlink transmission power with said
transmission power of said second base station (12) and

determining a difference (AP) there between, and

- adjusting, in said first base station (11), 1its downlink
tilting angle 1in uplink and downlink based on said

transmission power difference (AP).

11. The method as claimed in any of the preceding claims,
wherein said step of adjusting (32), in said first base

station (11), comprises the sub-steps of:
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- determining antenna settings of said antenna (13) of said
first base station (11) in dependence on said information,

and

- transmitting control signals (32) to an antenna control
device () controlling said antenna (13) of said base station
(11), thereby enabling said antenna control device () to
adjust said antenna settings (ULmacro,tar DlLmacro,tas ULpico,tar

DLpico, ta) .

12. A computer program (100) for cell selection balancing in
a wireless communication network (10) comprising computer
program code which when run on a processor device (26) of a
base station (11, 12, 19, 20) of said wireless communication

network (10) causes said processor device (26) to:

- process information received from one or more other base
stations (11, 12, 19, 20) in order to determine antenna
settings of an antenna of said base station in dependence on

said information, and

- transmit control signals (32) to an antenna control device
(25) controlling said antenna of said base station (11, 12,
19, 20) for adjusting antenna settings (UlLpacro,tar DLmacro,tas
Ulpico,tar DLgpico,za) ©f said antenna 1in dependence on said

information.

13. A computer program product (110) comprising a computer
program (100) according to claim 12 and a computer readable

means on which said computer program is stored.
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