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(57) Abstract: The present invention relates to a method of operating a base station (100) for a cellular communications, network,
wherein said base station (100) comprises at least one antenna system (110), a beam pattern of which is controlled at least regard-
ing a tilt angle (0), wherein at least one radio resource used for data transmission to and/or from least one terminal (20a) is associ-
ated with a specitic value for the tilt angle (0).
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Title: Method of Operating a Base Station and

Bass Station

Specification

Pield of the Invention

The invention relateg to a method of operating a base
station for a cellular communications network. The
invenvion further rélates to a bage station for a cellulary

communicaticons network.
Backgrourid

Conventional base stations for cellular communications
networks comprise antenna systems having one or more
antennas which esither have a fixed beam pattern or which
enable an adjustment of a beam pattern in a horizontal
directiorn.

There ig & need to provide a more sophisticated base
station and method of coperating a base gtation which oflfer
inereagsed flexibility regarding the operational
characteristics of the base station.

Summary

hecording to the pregent invention, regarding the above
mentioned method of operating a base gtation, this object
ts achieved by: the base station comprising at least one
antenna system, a beam pattern of which is controlled at
least regarding a tilt angle, and by associating at least

one radlio resource used for data transmission te and/or
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from at least one terminal with & specific value for the

£ilt angde.

T.e., the ipventive principle proposes to use different
t£ilt angle values for different radio resources managed by

agald base station.

For instance, according to a preferred embodiment, specific
subframes of a data transmission are assgsigned to different
valueg of the tilt angle, i.e., different subframes of an
ongoing data transmigsion are transmitted by the base
station using different tilt anglegs for respective
subframes. For instance, a sequence of subframes as known
from the LTE communications standard may be assigried
different tilt angles so that subsequent subframes, each of
which may e.g. have a length of 1 ms {millisecond), make
use of different tilt angles.

According to a further preferred embodiment, specific
freguency bands and/or carvier frequencies are assigned to
different values of the tilt angle. That is, the base
gtation wmay determine Lo transmit signals scheduled to
specific fregquency bands and/or subbands with oneg or wmores
specific tilt angles. It ig also possible to agsign various
carrier freguencies to different tilt angles esach. Qf
course; according to a further embodiment, a combination of
rthe afore mentioned methods of assigning different tilc
angles to various subframes, frequency bands, carrier
frequencies and possibly alsc other radio transmission

regolirces is also pogzsible.

Generally, according to a Lurther embodiment, the base
station may be configured to perform some kind of
optimization algorithm in ordexr to schedules the different

resources {subframes, frequency bands, carrier freguencies,
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..} to the available tilt angles that can be realized with

the antenna system.

According to a further preferred embodiment, the assignment
of radio regources and/or terminals associated with said
radio resources to a gpecific value for the tilt angle is
performed depending on at leasgt one of: a gpecific rule,
feedback information provided by said terminal, the
distance between the base station and the terminal,
scheduling information of nelghboring base stations.

According to a simple embodiment, a predstermined specific
rule may be employed for assigning radio resources to the
available tilt angles. For ingtance; subsequent subframes
of an LTE-transmission may alternately be agsigned to
different available tilt angles. That is, if a maximum of
two different tilt angles is available with a specific
antenna system, every second subframe ig transmitted using

the same of said two available tilt angles.

Of course, other patterns can also be realized.

& further advantageous variant, which relies on Feedback
information provided by sald terwinal to the base astation
for assoclating radio resources to a gpecific value for the
tilt angle, advantagepusly senables to optimize the data
transmission f£rom the base gtation to the terminal and vice
versa. Preferably, the feedback information enables the
bage station to determine a quality of data transmission as
can be measured by the mobile terminal in relation to a
gpecific tilt angle ussed by the base station. That is, with
thig embodiment, the base station comprises information
characterizing transmission guality depending on the used

Lilt angle.
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Moreover, it is also possible to consider a distance
between the base station and a terminal for assigning radio

regources to a specific value of the tilt angle.

It is also possible that scheduling information of
neighboring base stations ls considered by a base station
when assoclating radio resources with the available tilt
angles. Thus, neighboring base stations can operate in a
coordinated manner regavding the setting of their tilt
angles leading to the reduced degree of interference.

According to a further preferred embodiment, said feedback
information comprises at least one of: information
characterizing a quality of transmission between the base
gtation and the mobile terminal such as e.g. channel
guality indication {(CQI} data as used by the LTE standard
or precoding matrix index (PM1) informaticn such as also
used by the LTE standard. From this type of feedback
information, the base station can reliably judge whether
assigning specific tilt angles vields improved results
regarding tranamission quality.

According to a further embodiment; said feedback
information compriseg information associating a guality
and/or various gualities of transmigsion between the base
station and sgaid mobile terminal with the specific tilt
angle value and/or multiple specific tilt angle values
available, indicating which tilt angle leads to which

transmigssion guality.

According to & Further embodiment, the base station
transmits information indicative of a selected tilt angle
to said terminal. I.e., the terminal is notified of which
£ilt angle has been used by the base station for a data

transmigsion to the terminal. Such information may e.g. he
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comprised in an additional control field which e.g.
compyriges some bits for representing a specific one of the
possible tilt value angles. I.e., for two possible tilt
angles, only one bit is required in the downlink for
performing a corresponding "“"tilt angle signaling” to the
terminal. This advantageously enables the terminal to
combine transmission guality information as obtained by the
terminal with the information indicatiwve of the selected
tilt angle. Thus, the terminal can simply forward the
received tilt angle signaling information together with
locally determined transmisggion guality information to the
base station without being required to determine which tilt
angle has been used by the base station for the respective
data transmission.

According to a further embodiment, a specific value for
gaid tilt angle is =eb by electronically controlling the
beam pattern of said antenna system. According to this
embodiment, the antenna system has an electronically
controllable heam pattern, a tilt angle of which wmay be

controlled.

According to a further preferred embodiment, a specific
value of said tilt angle is set by providing different
antennas each of which has a specific tilt angle, which may
particnlarly be a fixed tilt angle, selecting one of the
different antennag depending on a desired tilt angls to e
get, and transmitting data via said selected antenna. I.e.,
in this embodiment, gonventional antennas having a fixed
tilt angle may be used. For achieving a varisty of
different tilt anglesg, a respective number {(i.e., two or
more) of antennas having different fixed tilt angles wmust
he provided and selected during operation of the basze

gtation depending on the degired tilt angle.
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A further solution to the object of the present invention
is given by & base station according to clalm 9. The base
station comprises at least one antenna system, a beam
pattern of which can be controlled at least regarding a
tilt angle, wherein the base starvrion is configured to
assoclate at least one radio resource used for data
transmission to andfor from at least one terminal with a
specific value for the tilt angle.

Further advantageous embodimernts of the invention are given
in the dependent claims.

Brief Description of the Figures

Further features, aspects and advantages of the present
invention are given in the following detailed description
with reference to the drawings in which:

Figure 1 depicts a simplified block diagram of a base

station according to an embodiment,

Figure 2 depicts a simplified block diagram of an antenna
system of a base station according to a further
smbhodiment,

Figure 3 depicts a simplified flow-chart of a method of
operating a basge station according to an

embodimant, and

Figure 4 depicts an sxemplaryvsegusnce of subframes. and
dagoctated tilt angles.

Degeription of the Embodiments
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Figure 1 depicts a simplified block diagram of a base
station 100 of a cellular communications network. The base
station 100 may serve a number of terminals 20a such as
mobile user terminals by waintaining respective data
communication sessions in a per se known manner, For
instance, the base station 100 may operate acgording to at
least one of the following standards: G8M (Glokal System
for Mobile Communications), UMTS (Universal Mobile
Telecommunications System), LTE {(Long Term Evolution) / LTE
Advanced, WiMax (Worldwide Interoperability for Microwave
Accesg), WLAN {(Wireless Local Arsa Network).

The base station 100 comprises an antenna system 110, a
characteristic beam pattern of which is symbolized by the
ghape 111. According to an embodiment, the antenna system
110 may be electronically controlled to reconfigure its
heam pattern 111 or at least a direction of the main lobe
of beam pattern 111 in which the main lobe’s axis 112
extends. T.e., the tilt angle Gof the antenna system 110,
more precisely of its wain lobe 111, which - as can be
gathered from Figure 1 - is defined as the angle between
the main lobe’s axis 112 and a wvirtual plane P that is
parallel to ground, can be electronically controlled. This
i e.g. accompliched by the processing means 120 which also
control the basic operation of the base station 100 in a
per se known manner. Moreover, the processing means 120 may
also be configursd to perform the method ageoording to the
embodiments explained below with reference to the further

Figures.

Acecording to a further embodiment, the base station 100 may
comprise an antenna system a beam pattern of which cannot
be controlled electronically. Such a system is depicted by
Figure 2. The antenna system of Figure 2 comprises two

different antennas 110a, 110b, =ach of which ig mounted so
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as to have a spegifice, preferably fixed, tilt angle with

regpect to ground plane P.

Pregently, the first antenna 110a has a fixed tilt angle
Ba. Consequently, the main lobe 11la of its radiation
pattern has a first direction 112a. The gecond antenna 1L10b
has a fixed tilt angle Ob, which is different from the tilt
angle Ba of the first antenna 110a. Comseguently, the main
lobe 1il2a of its radiation pattern has a second direction
112b.

with the antenna system depicted by Figure 2, tilt angle
conktrol can be performed as follows: Since there are two
different antennas having different (fixed} tilt angles Ba,
Bb, in order to set a specific tilt angle, the base station
100 {Figure 1) or its processing means 120, respectively,
determine which tilt angle to use, and after that, the
antenna having the determined tilt angle ig selected and
used for data transmission, e.g. to the terminal 20s.
Obvicusly, the number of different tilt angles to be
realised with the system according to Figure 2 depends on
Lhe overall nunber of anteanas 110a, 110b having different

cilt angles.

A combination of an elecltronically conlrellable antenna
gystem 110 (Figure 1) with the technique as according to

»

Flgures 2 is also possible.

To offer increased flexibility regarding the operaticnal
characteristics of the base station 100, the method
explained below with respect to the flow-chart of Figure 3

is performed.
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In a first step 200, at lesast one radio resource used for
data transmission to and/or from ab least one terminal 20a
{(Figure 1) is associated with a specific value for the tilt
angle 6. I.e., the bage station 100 selects a specific tilt
angls for a data transmigsion that can be characterized by
using a specific carrvier freguency or some other radio
regource as defined by the reégpective communications
standard employed by the bass station. Iun step 210, the
bage station 100 performs a data transmission using the

previcualy selected specific tilt angle.

For instance, according teo a preferred embodiment, specific
subframes of a data transmisgsion are assigned to different
values of the tilb angle, d.e., different subframes of an
ongoing data transmission are transmitted by the base
station 100 using different tilt angles for respective
subframes. For lnostance, & seguence of subirames as koown
from the LTE communications standard may be asgsigned
different tilt angles so that subsequent subframes, each of
which may e.g. have a length of 1 ms (millisecond), make
use of different tilt angles. Filgure 4 shows a sequence of
congecutive gubframes 0, .., ¢ of an LTE data transmigsion
af said base station 100 along a time axis t. As can also
be gathered from Figure 4, the odd-numbered subframes 1, 3,
are assoclated with specific tilt angle Ob, while the
even-numbered subframes 0, 2, .. are agssoc¢iated with the

otheér possible tilt angle 8a.

According to a further preferred embodiment, specific
freguency bauds and/or carrier frequencles are assigned to
different values of the tilt angle. That is, the base
station 100 may determine to transmit signals scheduled to
gspevific freguency bands with one or more specilic tilt

angles. It is also posgible to asgsign various carrier
Frequencies to different tilt angles each. 0f course,
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agocording to a further embodiment, a combination of the
afore mentioned methods of agsigning different tilt angles
to various gubframes, frequency bands, carrier frequenciesg
and possgibly also other radio transmission resources
defined by the communications standard smployed by base

station 100 is also possible.

Generally, according to a further embodimant, the base
station 100 may be configured to perform an optimization
algorithm in order to schedule the different resources
(subframes, frequency bands, carrier f[reguencieg, ..} to
the available tilt angles 8a, Ob that can be realized with

the antenna system 110.

According to a further preferred embodiment, the assignment
of radio resourcesg and/or terminals 20a associated with
said radio resources to a gpecific value 8a, Ob for the
tilt angle 8§ is performed depending on at least one of: &
apecific rule, feaedback information provided by said
terminal 28a, the distance bhetween the base station 1006 and
the terminal 20a, scheduling information of neighboring

bhase stationg (not shown)} .

according to an embodimsnt, a predetermined specific rule
may be emploved for asgigning radio resocurces to the
available t£ilt anglesg Ba, 8b. For instance, as already
explained above with refexrsnce to Figure 4, subsequent
subframes of an LTE transmission may alternately be
assigned to different available tilt angles 6a, 6b. That
is, if a maximum of two different tilt angles Ba, Ob is
available with a specific antenna system 110, every second
subframe iz transmitted using the zame of said two

available tilt angles.
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0f course, other patterns can also be vealized.

A further advantageous wvariant, which relies on feedback
information provided by said terminal 20a to the base
station 100 for associlating radio resources to a specific
value for the tilt angle, advantageocusly enables to
optimize the data transmission from the base station 100 to
the terminal 20a and vice versa. Preferably, the feedback
information enables the base staticn 100 to determine a
guality of data transmission as c¢an be measured by the
mobile terminal 20a in relatieon to a specific tilt angle
used by the base station 100. That is, with this
embodiment, the base station 100 comprises information
characterizing transmission guality depending on the used

pllt angle.

Moreover, it is also possible to consider a distance
between the base station 100 and the terminal 28a for
asgsigning radio resources to a specific value of the tilt
arigle.

It is also possible that scheduling information of
neighboring base stations is considered by the base station
100 when assgoclating radio resources with the available
tilt anglesg fa, Ob. Thus, neighboring base stations can
operate in a ceordinated manner regarding the setting of
theirx tilt angles leading to the reduced degres of

interference.

According to a Eurther preferred cmboediment, said feedback
information comprises at least one of: information
characterizing a quality of transmission between the base
station 100 and the mobile terminal 20a such as e.g.
channel gquality indication {CQI) data .as used by the LTE

standard or precoding matrix index (8MI) information such



WO 2012/016739 PCT/EP2011/059544

ag also used by the LTE standard. From this type ©of
feedback information, the basg gtation 100 can reliably
judga whether assigning specific tilt angles 8a, 8b vields

improved results regarding transmission guality.

According to a further embodiment, salid feedback
information comprises information associating a guality of
transmission between the base stabion 100 and zald mobile
terminal Z0a with the spescific tilt angle valus BGa, 0k used
for said transmission thus leaving no doubt which specific

tilt angle effected a specific quality of transmission.

According to a further embodiwment, the base staticn 100
transmits information indicative of a selected tilt angle
Ba, Ob to said terminal 20a. I.e., the terminal 20a is
notified of which £ilt angls has been nged hy the hase
station 100 for a specific data transmigsion to the
terminal 20a. Such information may €.g. be comprised in an
additional control field which e.g. comprisges some bits for
representing a specific cone of the possible tilt wvalue
angles fa, Bb. I.e., for two possible tilt angles 8a, 0b,
only one bit is reguired in the downliok for performing a
gorresponding “tilt angle signaling” to the terminal 20a.
This advantagecusly enables the terminal 20a to combine
Cransmission guality informabion as obtained by the
terminal with the information indicative of the gelected
tilt angle Ba, 6b as delivered by the base station 100,
Thus, the terminal 20a can simply forward the received tilt
angle signaling information together with its lacally
determined transmission guality information to the base
station 100 without being reguired to determine itself
which tilr angle has heen used by the bhase station 100 for

the respective data transmission.
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According to a further embodiment, the base station 100,
which may also bhe rveferred to as aNB, svolved Node R, in
the context of the LTE comminications standard, usges
different downtilts, i.s. tilt angles, for specific time
intervals, e.g. an LTE subframe, for the downlink (DL}
transmisgsion. The assignment of the downtilts to the
subframes may be done according to a specific rule or
order, so that sach downtilt iz used from time to time.
Preferably, according to a further embodiment, the terminal
20a measures the Precoding Matrix Index {(FMI) and the
Channel Quality Indication (CQI) from the common pilots
within each subframe and reports these values to the eNB
100. In addition, to capture a feedback delay which is due
to signal propagation effects and processing delays within
the components 20a, 100, information on the subframe
related to the reporting information (il.e., feedback

information) lg trangmitted to the eNBE 100.

From this information, the eNB 100 advantageocusly can
derive the beégt suited downtilt angle to gerve a speeific
terminal 20a, e.g. by comparing the fed back C0OI and/or PMI
information.

A scheduler of the eNB 100, which may e.g. be implemented
by the procegsing meang 120, uses this information to
schedule the DL {(downlink) transmissions of cach uscr /
terminal 20a in subframes which are dedicated to the best

suited downbilt angle.

According to a further embodiment, within each subframe the
eNB 100 sends control information indicating the used
downtilt angle. The terminal 20a decodes this information
and sends it back together with the COI/PMI inforwation
deyrived from thig subframe. So the eNB 100 knows the
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relation of used downtilt and the corresponding feedbhack
reporting.

According to a further embodiment, & combination of the
principles of the above explained embodiments with the
technigue of coordinated scheduling is algo feagible: IE
also the best companion and/or worst companion PMIs of
neighbour base stations (not shown} are measured and the
relation te the measurement subframe/used downtilt is
known, the schedulers of the base station 100 and its
nelghbours have all informaticon needed to assign the
available resources in an optimized way. The downtilt
inforwmation thus adds an additional degres of freedom to

existing scheduling algeorithms.

According to a further smbodiment, the base station 100 is
equipped with an antemna system 110 realizing a certain
nunber of discrete tilt angles {(“*downtilts”), e.g. two
different downtiltg. The number of downtilts is mapped to
the number of groups of subframes. In the present
embodiment, two groups of subframes are used, even or odd
numbered subframes. In a downlink direction., for sach
subframe within a group, the same downtilt is applied. In
the embodiment, LTE-A subframes are transmitted with
albernating dowrntiltsg, odd subframes with the fivsat
downtilt walue, even subframes with the seécond posgible
downtilt value. The terminals 20a receive the common pilots
that ave transmitted by the hase station 100 in a per =ze
known manner and measures the CCI and PMI on a per subframe
basis. Together with the feedback information (CQI, PMI),
the terminal 20a feeds back whether the measurement is
bagsed on an gven oy an odd subframe. In this specific case
cnly 1 additional bit of feedback would be needed. With 2
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hits of feedback four different downtilts could be handled.
The number of different groups of subframes should be

defined and configured in advance.

According to a further embodiment; if e.g. an individual
subframe number is reported back sxplicitely together with
the measurenent feedback to the base stabion. 100, no
gpecific mapping or seguence of downtilts needs to be
applisd. Por each reporting, the eNB 100 knows the used
downtilt, because it has been notified correspondingly by
the terminal 20a.

According to a further embodiment, in the downlink
diregtiori, a "downtilt control? information is ingexted in
each subframe, which identifies the currently used
downtilt. The terminal 20a measures the PMI and/or QI
based on a subframe and feeds back these reports together
with the control information received in DL within the
measurenent subframe. Due to this, no additional knowledge

on the used downtilt is reguired on terminal side.

According to a further embodiment, to sach downtilt angle
available at the eNB 100, a specific part of the freguency
band that wmay be used for data transmizsion is assigned.
The PMI and CQI measurements of the terminal 20a are
performed per freguency subband (meagurements down to a
width of & PRBs (physical rescurce block) are possible in a
1L0-MHz LTE system). The reporting is fed back per frequency
subband. In this way, the relation of the measurement with
the currently used downtilt can be derived by the eNE 180

without specific knowledge at the terminal 20a.

#a already explained above, the different tilt angles

{*downtilts”) can be realized in different ways, e.g.:
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- using an antenna or antenna system 110 with electronic

downtilt control.

- using multiple antennas 110a, 110b per eNB 100, each
having a different downtilt Oa, Ob. Each subframe

transmission is switched to the appropriate antenna.

~ use of multiple antennas 110a, 110b with different
downtilt Ba, Bbh in combination with additional baseband
units (e.g., one baseband unit per antenna). This would
also allow allocation of subbands with different downtilt

within the same subframe.

Preferably, a synchronized uplink (UL} operation (DL/UL

Frames starting at the same time) is performed.

The inventive principle emploved by the embodiments
advantageously enables to reduce inter-cell interference

and thervefore increase the spectral efficiency.

The proposed solution allows deployment of terminal {i.e.,
UE-} specific downtilt angles right now by providing a
golution feagible with available antennas having fixed tilt
angles. Any possibly required additional information on
timing relation to be provided by the terminals 20a is not
apecific to the embodiments, but alse helpful and necessary
for currently discussed propogals on coordinated scheduling

and for jolint progesgging technigues.

The inventive principle enables the deployment of advanced
intexr-cell interference reduction methods already with

relatively simple antenna hardware.
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The embodiments explained above are not limited to base
gtationg 100 of c¢ellular communications necworks. The
inventive principle of assigning diffexent tilt angles to
different transmission resources may rather be applied to
any base station having at least omne amtenna gystem 110 @
tilt angle of which {or a tilt angle of a main lobe of &
corresponding beam pattern) may be controlled, e.g.
electronically or on an electromechanical basis or by
awitching between diffexrent antennas 110a, 110k having
fixed tilt angles. Typically, the principle may be applied
with GS8M~,; UMTS-, LTE-~, and WiMA¥- base stations, ag well
as with base stations operating according to other existing
or future standards.

Advantageously, the applicatiorn of the inventive principle
reduces an effort required for network planning and
increaseg network robustness. Moreover, since the base
station 100 or ite processing means 120 can apgply the
inventive principle, a decentralized adaptaticn of the
radio access network to changing enviromments and operating

conditions ig enabled.

The further degrees of freedom gained by the application of
rthe inventive principle may advantagecusly be employed to
improve existing scheduling techniques, e.g. with regard to

fairness or spectral efficiency and the like.

The degdription and drawings merely illustrate the
principles of the invention. It will thus be appreciated
that thosgse skilled in the art will be able to devige
various drrangements that, although not explicitly
degcribed or shown herein, embody the principles of the

inverntion and are included within its sp

-
H

it and gcope.
Furthermore, all examples recited herein are principally
intended expressly to be only for pedagoglical purpossg to



WO 2012/016739 PCT/EP2011/059544

18

aid the reader in understanding the principles of the
invention and the concepts contributed by the inventor({s)
to furthering the art, and are to be construed as being
without liwmitation to guch specifically recited examples
and cvonditions. Moreover, all statements herein reciting
principlas, aspects, dand embodiments of the invention, as
well as specific examples thereof, are intended to

encompass eguivalernts thereof.

The functions of the various elements shown in the Figures,
including any functional blocks labelled as ‘processors’,
may ke provided through the use of dedicated hardware as
well ag hardware capahle of executing scftware in
agsociation with appropriate soitware. When provided by a
procesgor, the functions may be provided by a single
dedicated processor, by a single shared processor, or by a
plurality of individual processors, some of which may be
ghared. Moreover, explicit use of the term ‘processor’! or
‘controller’ ghould not be construed to refer exclusively
to hardware capable of executing software, and may
implicitly includes, withoub limitation. digital signal
processor (D8P} hardware, network processor, application
specific integrated cizcuit (ASIC), field programmable gate
array (FPGA), read only wemory (ROM) for storing scftware,
random access memory (RAM), and non volatile storage. Other
hardware, conventional and/or custom, may alse be included.
Similarly, any switches shown in the FIGS. are conceptual
enly. Their function may be carried out through the
operation of program logic, through dedicated logic,
through the interaction of program control and dedicated
logic, or even manually, the particular technigue being
selectable by the implementer as nore specifically

underasrond from the context .
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Claims
1. Method of operating a base station (100) for a

L)

cellular communications network, wherein said basze
station (100} comprises at least one antenna system
{110), a beam pattern of which is controlled at least
regarding a Lilt angle (0), wherein at least one radio
resource uged for data transmission to andfor from at
least one terminal (20a) ig aszmsociated with a specific
value for the tilt angle {(8), wherein the assignment
of the radioc resources and/or terminale {(30a)
associated with said radic resources to specific

values for the tilt angle (8) is perforwmed depending

on feedback information provided by said terminal

{20a), wherein said feedback information comprises at
least information assoclating a guality of
Lransmisgsion between said base stabion (100) and said
mobile terminal (20a) with a specific tilt angle value
for said transmission.

Method according to claim 1, wherein specific

subframes are asgigned to different values of the tilt

angle (0} .

Method according to one of the preceding claims,
wherein specific frequency bands and/or carrier
frequencies are dgsigned to different values of the

tilt angle (0).

Method according to one of the preceding claims,
wherein the assignment of radic rescurces and/ox
terminals {(20a) associatsd with said radio resources
to specific values for the tilt angle (8) is performed

depending on at least one of: a specific male,
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feedback information provided by said terminal (20a),
a distance betwaen the base station {100} and a
terminal (20a), scheduling information of neighbouring

bage stations.

Method according to claim 4, wherein said feedback
information comprises at least ogne ofr inflormation
characterizing a guality of transmission between said
base station (100) and said mobile terminal (20a},
information associating a quality of transmission
between said base station (100) and said mobile
terminal {(20a) with a specific tilt angle value used
for saild transmission.

Method according to ons of the preceding claims,
wherein the base station (100) transmits information
indicative of a selected tilt angle to said terminal
(20a) .

Method accerding to one of the preceding claimg,

wherein a specific value for said tilt angle (8) is

set by: electronically controlling the beam pattern of
gald antenna system (110 .

Method according to one of the preceding claims,
wherein a specific value for said tilt angle (0) is
et by: providing different antennas (110a, 110k} each
of which has a gpecific tilt angle (Ba, Gb), selecting
one of said different antennag (110a, 110b} depending
on & desired tilt angle to be set, and tyansmitting

data via saild selected antenna.

Base station (100} for a cellular communications
network, wherein sald base station (100} comprises at
least one antenna system (110}, a beam pattern of

wiich can be controlled at least regarding a tilt
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angle (), wherein said base gtation (100) is
confilgured to assocliabe gt least one radio resource
used for dats transmissicn to and/or from at leasgt one
terminal {(20a) with & specific value for the tilt
angle (P}, wherein said base station (1008} is
configured to perform the agsignment of radio
resources and/or terminals {20a} assccoiated with said
radio resources to specific values for the tilt angle
{8} depending on feedback information provided by saild
terminal (20a), wherein said feedback information
comprises at least informaticn associating a gquality
of transmission between said base statlion{l00} and
said mobile terminal (208) with a specific tilt angle

value used for gailid transmission.

RPage gtation (100} according ko claim 2, wheresin said
base station (100} 1is configured to assign specific

subhframes to different wvalues of the tilt angle (0).

Base station {(100) accorvding to one of the claims 9 to
10, wherein said bagse station (100) is configured to
assign specific fregquency bands and/or carrier

frequencies to different wvalues of the tilt angle (8).

Base station (100} according to one of the claimg 9 to

11, whetelin said base atation (100} is configured to

perform the assignment of radio resources and/or

terminals {20a) associated with said radio resources
to gpecific values for the tilt angle {8) depending on
at least one of v a specific rule, feedpack information
provided by said terminal (20a), a distance between
the bage sgtation {100) and a terminal 20a),

gscheduling information of neighbouring base stations.
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Base station (100) according to one of the claims 9 to
12, wherein sgaid feadback informabtion compriseg at
least one of: information characterizing a guality of
transmission between said base station (100) and said
mobile terminal (20a), informatiom associating a
guality of transmission between zaid base station
(100} and said wmobile terminal {(20a) with a specific

tilt angle value used for said transmission.

Base station (100} according to one of the claims 9 to
13, wherein said base station (100} i3 configured to
transmit information indicative of a selected tilt
angle to sald terminal (R20a).

Base station (100) according te cone of the clalms 2 to
14, wherein gsaid base gtation (100) is configured to
get a gpecific value for said tilt angle (8) by:
electronically controlling the beam pattern of said

antenna asystem (110).

Base station (100) aceording to one of the claims 9 to
15, wherein said base station (100) is configqured to
set a specific value for sald bilt angle (B} by:
providing different antennas (110a, 110b) each of
which has a specific tilt angle {(Ba, 0b}, selecting
one of said different antennas {(110a, 110b) depending
on a desgired tilt dangle to be set, and transwmitting

data via said selected antenna.
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