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(57) ABSTRACT 

The present invention relates to a base station of a radio 
system Whose antenna means (11) include means (6 to 8) for 
receiving signals associated With the same logical channel 
by at least tWo antenna beams (1 to 4), measuring means (8) 
for measuring the signal level of the signals received by the 
antenna beams, and control means (8) for selecting one or 
more antenna beams (1 to 4) and for supplying the signals 
of the selected antenna beam to a receiver unit (5) of the base 
station (BTSl). In order that the best possible signal Would 
be de?nitely transmitted to the base station, the base station 
(BTSl) comprises means for measuring the quality of the 
signals and for generating a quality signal (BER) and for 
supplying it to the control means (8), and the control means 
(8) are arranged to select an antenna beam (1 to 4) on the 
basis of the signal level measured by the measuring means 
and the quality signal (BER) supplied to the control means. 
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METHOD AND SYSTEM FOR SELECTING AN 
ANTENNA BEAM OF A BASE STATION OF RADIO 

SYSTEM 

[0001] The present invention relates to a method for 
selecting an antenna beam of a base station of a radio system 
from among tWo or more optional antenna beams, Which 
antenna beams are arranged to receive signals associated 
With the same logical channel, in Which method antenna 
means of the base station are provided With measuring 
means for measuring the signal level of a received signal, the 
signal level of the signals received by different antenna 
beams is measured and the antenna beam that has received 
the signals With the strongest signal strength is selected for 
use, and the signals received by the selected antenna beam 
are supplied further to a receiver unit of the base station 
situated at a distance from the antenna means. The invention 
also relates to a base station of a radio system Whose antenna 
means include means for receiving signals associated With 
the same logical channel by at least tWo antenna beams, 
measuring means for measuring the signal level of the 
signals received by the antenna beams, and control means 
for selecting one or more antenna beams and for supplying 
the signals received by means of the selected antenna beam 
or antenna beams further to a receiver unit of the base station 
arranged at a distance from the antenna means. The inven 
tion further relates to a cellular radio system including a base 
station comprising antenna means arranged at a distance 
from the base station for receiving radio signals associated 
With the same logical channel by at least tWo antenna beams, 
measuring means for measuring the signal level of the 
signals received by the antenna beams, and control means 
for selecting one or more antenna beams and for supplying 
the signals received by means of the selected antenna beam 
or antenna beams further to a receiver unit of the base 
station, and a netWork management centre connected by 
means of a data transmission connection to the base station. 

[0002] This invention especially relates to the siZe of the 
radio coverage area of base stations in a cellular radio 
system. It has proved to be very dif?cult to cover large, 
almost uninhabited areas by a cellular radio system as the 
need for traf?c capacity in these areas is generally so loW 
that increasing the coverage area of the system by neW base 
stations is a too expensive alternative. To cover a large area 
by a feW base stations is often almost impossible because of 
path attenuation. Especially on higher frequencies, such as 
1800 or 1900 MHZ, path attenuation is signi?cant. 

[0003] Most often the geographical area covered by the 
base station can be enlarged at least to some extent by 
increasing the transmission poWer of base station transmit 
ters, but a problem Will then be the insuf?cient transmission 
poWer of subscriber terminal equipments Which in practice 
determines the largest possible siZe of the coverage area. 
That is, although the subscriber terminal equipments Were 
able to receive signals sent by the base station on a higher 
poWer than normal, the base station is not able to receive 
signals sent by subscriber terminal equipments. 

[0004] One knoWn solution for improving the reception 
ability of base stations is that the antenna beams of base 
stations are narroWed, Whereby a geographical area of a 
speci?c siZe is no longer attempted to be covered by one 
Wide beam antenna element, but several narroW beam 
receiving antenna elements are directed thereto. The divi 
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sion of the geographical area covered by the base station into 
narroWer beams than before entails, hoWever, that the num 
ber of beams and the available antenna elements Will groW 
signi?cantly, Which in turn sets neW requirements for the 
cabling of the base station, for example. As a base station is 
generally situated at a distance from antenna means, that is, 
in practice on ground level next to an antenna mast, it is 
advantageous to the cabling of the base station that signals 
received by only one or tWo (diversity reception) antenna 
beams, for example, are directed to the base station because 
then the number of cables needed betWeen the antenna mast 
and the base station remains loW. 

[0005] A base station is previously knoWn Where an 
antenna mast is provided With a separate control unit, that is, 
a so-called RSSI receiver (Received Signal Strength Indi 
cation). The antenna mast comprises means for receiving 
signals With several narroW beam antenna beams, in Which 
case the signals received by different antenna beams and 
associated With the same logical channel are directed to the 
inputs of the control unit. After this the control unit measures 
the signal level of a signal received for each signal supplied 
thereto and selects the signal With the strongest signal 
strength to be supplied further to the receiver unit of the base 
station. 

[0006] The most signi?cant Weakness of the prior art base 
station explained above is that because the control unit 
selects the signal to be supplied to the base station only on 
the basis of its signal strength, the control unit may under 
unfavourable conditions be locked into an incorrect signal. 
That is, if in the environment of the base station there is 
some strong source of disturbance (eg a faulty radio link) 
Whose frequency corresponds to the frequency channel used 
by a mobile station, for example, and Whose signals are 
heard stronger at the base station than the signals of the 
mobile station, it may happen that the control unit transmits 
to the receiver unit of the base station a signal originating 
from the source of disturbance in place of the signal sent by 
the mobile station, in Which case the connection betWeen the 
base station and the mobile station Will break. 

[0007] The object of the present invention is to solve the 
problem explained above and attain a method for selecting 
an antenna beam of a base station in such a manner that the 
best possible signal Will be de?nitely transmitted to the base 
station, even under disturbed conditions. This object is 
achieved With the method of the invention that is charac 
teriZed by monitoring the quality of the signals received by 
the receiver unit of the base station by means of said selected 
antenna beam, and selecting some other antenna beam for 
use in place of the ?rst selected antenna beam if the quality 
of the signals received by the receiver unit falls beloW a 
predetermined reference level. 

[0008] The invention also relates to a base station to Which 
the method of the invention can be applied. The base station 
of the invention is characteriZed in that the base station 
comprises means for measuring the quality of the signals 
received by the receiver unit from the antenna means and for 
generating a quality signal responsive to the quality of the 
signals and for supplying it to the control means, and that the 
control means are arranged to select said one or more 

antenna beams on the basis of the signal level measured by 
the measuring means and the quality signal supplied to the 
control means. 
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[0009] The invention is based on the idea that the selection 
of the most suitable antenna beam Will be signi?cantly 
easier, and that the reception conditions of the base station 
are signi?cantly improved especially in disturbed conditions 
When in addition to the strength of the received signal, the 
quality of the signal is taken into consideration in the 
selection of the antenna beam. As knoWn base stations are 
already able to ?nd out the quality of the signals received by 
their receiver units, this feature can be utiliZed according to 
the invention so that a signal describing the quality of the 
signal is directed from the base station to a control unit 
arranged in association With the antenna of the base station. 
In that case the control unit is able to pay attention both to 
the signal strength and signal quality in the selection of an 
antenna beam. As the information representing the quality of 
the received signal is conveyed to the control unit from the 
base station, the method of the invention can be employed 
Without it requiring complicated features that raise the price 
of the control unit. It is therefore necessary to add only a port 
to a control unit (RSSI receiver) knoWn per se for receiving 
a signal representing quality and logic (a computer program) 
for selecting an antenna beam in accordance With the 
invention. 

[0010] The invention further relates to a cellular radio 
system Where the method of invention and the base station 
of the invention can be employed. The cellular radio system 
of the invention is characteriZed in that the base station 
comprises means for measuring the quality of the signals 
received by the receiver unit from the antenna means and for 
generating a quality signal responsive to the quality of the 
signals and for supplying it to the control means, in Which 
case the control means are arranged to select said one or 
more antenna beams on the basis of the signal level mea 
sured by the measuring means and the quality signal sup 
plied to the control means, that the base station comprises 
means for sending information representing the signal level 
of the received signals and the quality of the signals received 
by the receiver unit separately for each antenna beam to the 
netWork management centre by means of said data trans 
mission connection, and that the netWork management cen 
tre includes data processing means for processing data 
received from the base station to ?nd out the disturbance 
level in the environment of the base station. 

[0011] By means of values representing the strength and 
quality of the signals received by the base station, the 
operator may collect for the netWork management centre 
information about disturbances in the geographical area 
covered by the cellular radio system. That is, because the 
base station is able to identify a disturbed signal in such a 
manner that the strength of the signal is great but the quality 
of the signal falls beloW the predetermined level (as it is an 
incorrect signal), the base station is able to collect a signi? 
cant amount of information that the operator can utiliZe for 
scanning disturbances. This information is for eXample the 
directions in Which the source of disturbance is situated, the 
frequency of disturbance and the time When the disturbance 
occurred. By means of this information, the operator may try 
to trace the source of disturbance, especially if it is a 
regularly occurring disturbance. 

[0012] The preferred embodiments of the method and the 
base station of the invention appear from the appended 
dependent claims. 
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[0013] In the folloWing, the invention Will be explained in 
more detail With reference to the accompanying ?gures, 
Where 

[0014] FIG. 1 shoWs a block diagram of a ?rst preferred 
embodiment of the base station of the invention, 

[0015] FIG. 2 illustrates the directing of the antenna 
beams of the base station of FIG. 1, 

[0016] FIG. 3 shoWs a How diagram of a ?rst preferred 
embodiment of the method of the invention, and 

[0017] FIG. 4 illustrates a ?rst preferred embodiment of 
the cellular radio system of the invention. 

[0018] FIG. 1 shoWs a block diagram of a ?rst preferred 
embodiment of the base station of the invention. The base 
station of FIG. 1 can be a base station of the GSM cellular 
radio system (Groupe Special Mobile), for eXample, com 
prising one receiver 5 for receiving signals received by 
means of antenna beams 1 to 4. The base station may also 
have other receivers Which also receive signals transmitted 
by means of the antenna beams 1 to 4. In that case the base 
station preferably has branching elements (not shoWn in the 
?gures) betWeen ampli?ers 6 and an RSSI receiver 8, in 
Which case the received signals are branched by means of 
the branching elements to each receiver or to the RSSI 
receiver corresponding to it. 

[0019] Ampli?ers 6, ?lters 7 and the RSSI unit 8 in FIG. 
1 are integrated into one assembly 11 Which is arranged to 
an antenna mast. If there is one antenna With several antenna 

elements, the unit 11 can be attached to the rear surface of 
the antenna, for eXample. Thus the cabling of the base 
station Will be simpler as a separate cable to the receiver 5 
is not needed for each antenna beam 1 to 4, but it is suf?cient 
that the received signals are conveyed from the antenna mast 
to the receiver unit 5 of the base station BTS1 With tWo 
antenna cables (or With one if the receiver does not utiliZe 
diversity reception). 
[0020] The signals received by the antenna beams 1 to 4 
of the base station are supplied via band-pass ?lters 7 and 
pre-ampli?ers 6 to the RSSI receiver 8 (Received Signal 
Strength Indication). As can be seen in FIG. 1, the RSSI 
receiver comprises more inputs than outputs, that is, four 
inputs and tWo outputs 12 and 13. The number of the inputs 
and similarly the receiving antenna beams can be greater (or 
smaller) than four. 

[0021] The RSSI receiver 8 comprises measuring means 
by means of Which it selects tWo signals With the strongest 
signal strength to be supplied further via its outputs 12 and 
13. A frame clock signal CLK is supplied to the RSSI 
receiver in order that the RSSI receiver Would be able to 
operate separately for each time slot, that is, by means of this 
clock signal, the RSSI unit 8 decides to Which time slot the 
received signal belongs. Therefore the RSSI receiver selects 
the tWo strongest signals in each time slot. Supplying the 
time slot clock CLK to the RSSI receiver 8 also makes it 
possible for the RSSI receiver to take samples betWeen the 
time slots, that is, at a moment When there should be no 
traffic on the frequency channel in question. The signal 
strength measured at that moment represents disturbances 
caused by the environment. 

[0022] A signal TSO indicating a null time slot is also 
supplied to the RSSI receiver 8. The RSSI receiver 8 
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requires this time slot to be indicated because in the GSM 
system, there is no continuous traffic in this time slot, but the 
mobile station uses it only to shoW that it has entered the 
network. As the RSSI receiver 8 has not necessarily selected 
for use the beam (or those beams) that Will point toWards the 
mobile station that has entered the network, the ?rst access 
burst sent by the mobile station can remain to be undetected 
by the base station. The RSSI receiver 8 Will, hoWever, 
detect it. In order that the next burst Would not be unnoticed 
by the base station, the RSSI receiver should after this 
connect this beam to the receiver unit of the base station for 
the duration of 50 time slots because the mobile station Will 
resend an RACCH burst after 2 to 50 time slots. This 
operation on the basis of one measuring result as explained 
above should be avoided on other time slots, but on the 0 
time slot it is necessary. Therefore the 0 time slot should be 
indicated for the RSSI receiver so that it could select the 
correct beam direction algorithm. 

[0023] In the RSSI receiver 8 there may be eg a 16-bit 
processor Which attends to the beam selection and the 
physical measuring activity and its timing With the AD 
converter. In addition to this, the RSSI may also have 
another, a more poWerful processor by means of Which the 
RSSI receiver estimates the measuring results and informa 
tion from the base station in order to have as much pro?t 
from them as possible. 

[0024] The receiver 5 of the base station BTS1 carries out 
diversity reception in a manner knoWn per se for signals 
supplied further via its inputs 9 and 10 to the baseband part 
BB by applying baseband maximum ratio combination, 
Whereby an ampli?cation of about 3 dB can be attained in 
reception because of signal combination. The receiver 5 
monitors in the manner knoWn as such the quality of the 
signals received by it by indicating a signal noise ratio S/N 
or by calculating a bit error ratio BER. In accordance With 
the invention, the base station BTS1 generates a quality 
signal BER, Which is based on the quality of the signal 
observed by the receiver, the quality signal being based in 
the case of FIG. 1 on the bit error ratio of the signals 
received by the receiver 5. The base station BTS1 supplies 
the quality signal BER to the RSSI receiver, in Which case 
the RSSI receiver is transmitted information on the quality 
of those signals it has selected to be forWarded. 

[0025] For example, an RS-422 bus knoWn per se can be 
the connection betWeen the RSSI receiver and the base 
station BTS1 by means of Which the time slot clock CLK, 
the signal TSO indicating the 0 time slot and the quality 
signal BER are supplied from the base station to the RSSI 
receiver. Therefore by utiliZing this connection, information 
can also be transferred from the RSSI receiver to the base 
station When required. 

[0026] The quality signal BER supplied to the RSSI 
receiver 8 is continuously someWhat behind in time, that is, 
it represents the quality of such signals that the RSSI 
receiver has already forWarded to the receiver 5 of the base 
station BTS1. This means in such a time division system as 
the GSM system that the RSSI receiver makes decisions 
associated With beam selection on the basis of some time 
slots old quality information. This delay is not harmful as a 
subscriber of the system hardly even notices if a feW time 
slots Were left out of the ongoing connection because of an 
incorrect beam selection. To take the delay explained above 
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into consideration, the RSSI receiver must, hoWever, have a 
time-slot-speci?c memory 14 to Which the information 
received by the quality signal BER can be stored until it is 
the turn of said time slot to receive again. Then the RSSI 
receiver measures the signal level of the signals received by 
different beams 1 to 4. After this, the RSSI receiver selects 
preliminarily for use the tWo beams With Which the signals 
With the strongest signal level have been received. Next the 
RSSI receiver 8 retrieves from the memory 14 the quality 
information corresponding to this time slot. If the informa 
tion in the memory 14 indicates that signals With a quality 
level falling beloW the predetermined quality level have 
been received by either of the preliminarily selected beams 
in the previous time slot or time slots, the RSSI receiver 
selects another beam in place of this beam, preferably a 
beam With Which the signals With the next strongest signal 
level have been received. 

[0027] FIG. 2 illustrates the directing of the antenna 
beams 1 to 4 of the base station BTS1 in FIG. 1. FIG. 2 
shoWs one of the base station sectors Whose boundaries are 
illustrated With broken lines R and to Which four antenna 
beams 1 to 4 are directed. These beams thus receive radio 
signals associated With the same logical channel, Which 
signals are directed to the RSSI receiver of FIG. 1. 

[0028] The mobile station MS shoWn in FIG. 2 is situated 
at a point Were the beams 1 and 2 overlap. Therefore the base 
station BTS1 is able to carry out diversity reception by these 
beams. If then it should be found out that the quality of the 
signals received With the beam 2 falls beloW the predeter 
mined quality level, the RSSI receiver can stop utilizing the 
beam 2 and replace it by the beam 3, for example, in Which 
case the effect of disturbing signals originating from the 
direction of the beam 2 can be minimiZed. 

[0029] FIG. 3 shoWs a How diagram of a ?rst preferred 
embodiment of the method of the invention. The How 
diagram of FIG. 3 can be applied to the selection of antenna 
beams of the base station of FIGS. 1 and 2, for example. 

[0030] In block A the base station starts establishing a 
connection to a mobile station situated in its coverage area. 
In that case the RSSI receiver receives a burst from this 
mobile station by all antenna beams 1-n directed to the cell 
in question. 

[0031] In block B the RSSI receiver measures the signal 
level of the received signal separately for the signals 
received by means of each beam. 

[0032] In block C the RSSI receiver selects for use the 
beam by means of Which the signals With the strongest signal 
level have been received. If it is a base station that applies 
diversity reception by tWo beams, as in the case of FIGS. 1 
and 2, the RSSI receiver of course selects for use tWo beams 
instead of one. 

[0033] In block D the base station measures the quality of 
the signal or signals supplied to its receiver, by calculating 
a bit error ratio for them, for example. After this, the base 
station generates a quality signal responsive to the quality of 
the signals, Which quality signal it supplies to the RSSI unit. 
The RSSI unit stores into memory the information included 
in the quality signal until it is the turn of the time slot (logical 
channel) corresponding to this information to receive next. 

[0034] In block E the RSSI unit receives a neW burst from 
the same mobile station, in Which case When selecting the 
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beam, it checks from the memory if the signals received by 
the antenna beams selected in connection With the reception 
of the previous/preceding bursts of the same time slot Were 
of a poor quality. If it should be found out then that one of 
the selected beams has then received signals of a poor 
quality, block F is entered. If, vice versa, the previously 
selected beams have received signals of a good quality, the 
R551 receiver again selects for use the beams Whose signal 
levels are the highest. 

[0035] In block F the R551 receiver selects for use the 
beam by means of Which the signals With the next strongest 
signal level have been received. That is, an antenna beam via 
Which poor quality signals have been received previously 
(e.g. Within a time period of a certain length) is not selected, 
although the signals With the strongest signal level Were 
received by means of it. In place of this beam that has 
selected poor quality signals, the R551 receiver selects some 
other beam. 

[0036] The beam selection illustrated in the How diagram 
of FIG. 3 can of course vary someWhat case by case 
depending on the conditions. To make the beam selection 
more effective, it may be advantageous in some conditions 
that the R551 receiver maintains in the memory a log of the 
best beams on each frequency and in each time slot, and sets 
the available beams into order on the basis of signal strength 
and quality. In this log the R551 can also keep an account of 
the time and frequencies Where disturbance Was present. By 
utiliZing this log, the R551 receiver may try to select for use 
the ?rst ranked beam, or if on the basis of information stored 
in the log, it is a regularly occurring disturbance (such as a 
faulty radio link), the R551 receiver can select for use the 
one of the useful beams that comes from the greatest angle 
With respect to the disturbance. 

[0037] To eliminate the effect of a temporarily occurring 
disturbance, the R551 receiver should be given a limit after 
Which the R551 receiver Will not any more try to provide the 
receiver With a speci?c signal Within a time period of a 
certain length, for example, if the quality of this signal is 
repeatedly found to be poor. Thus it is possible to avoid a 
situation Where the R551 receiver repeatedly tries to provide 
the receiver With a speci?c disturbance signal by means of 
different beams. 

[0038] FIG. 4 illustrates a ?rst preferred embodiment of 
the cellular radio system of the invention. The system of 
FIG. 4 may a GSM system, for example. 

[0039] FIG. 4 shoWs four base stations BTSl to BTS4, 
each of Which comprises means for establishing a connec 
tion to mobile stations in their radio coverage area. The base 
stations repeat signals of one other for example so that the 
telecommunication signals received by the base station 
BTSl from the mobile station MS are forWarded via the base 
station BTS2 to the base station controller BSC and further 
via the mobile services sWitching centre MSC to a public 
sWitched telephone netWork. Data transmission connections 
betWeen the base stations BTSl to BTS4, the base station 
controller BSC, the mobile services sWitching centre MSC 
and the netWork management centre O&M can be formed of 
Wired telecommunication connections, or alternatively, of 
radio links, for example. 

[0040] In accordance With the invention, each base station 
BTSl to BTS4 comprises means for transmitting informa 
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tion representing the signal level R551 and quality BER of 
the received signal to the netWork management centre 
O&M. Each base station preferably transmits this informa 
tion at least for the beams that its RSSI receiver has selected 
for use. To reduce the amount of information to be trans 
mitted, the base station may alternatively send this infor 
mation to the netWork management centre O&M only When 
one of the base station receivers has received signals With a 
strong signal strength Whose quality falls beloW a predeter 
mined quality criterion. 

[0041] The netWork management centre O&M comprises 
data processing means 16 for processing data received from 
different base stations. Hence the operator can monitor from 
the netWork management centre O&M the disturbances 
occurring in different parts of the netWork and even try to 
locate the source of disturbance by means of this informa 
tion. That is, if, for example, a speci?c base station repeat 
edly transmits information of disturbing signals Which con 
tinuously disturb the same frequency channel and the same 
antenna beam, the operator may detect this by compiling 
statistics of this information transmitted to the netWork 
management centre and try to locate the source of distur 
bance. To make this possible, the information transmitted 
from the base station should include information at least 
about: 

[0042] the frequency channel on Which disturbance 
occurred, 

[0043] the identi?er of the antenna beam With Which 
disturbances Were received, and 

[0044] 
[0045] By means of the information received by the data 
processing means 16, the operator can thus try to ?nd out if 
one of the cells is continuously disturbed, if the disturbance 
is internal or external to the netWork, and from Which 
direction the disturbance is coming. 

[0046] It is to be understood that the foregoing explanation 
and the ?gures relating thereto are only intended to illustrate 
the present invention. Different variations and modi?cations 
of the invention Will be obvious to those skilled in the art 
Without deviating from the spirit and scope of the invention 
disclosed in the appended claims. 

the time When disturbance occurred. 

1. A method for selecting an antenna beam of a base 
station of a radio system from among tWo or more optional 
antenna beams, Which antenna beams are arranged to receive 
signals associated With the same logical channel, in Which 
method 

antenna means of the base station are provided With 
measuring means for measuring the signal level of a 
received signal, the signal level (A, B) of the signals 
received by different antenna beams is measured and 
the antenna beam that has received the signals (C) With 
the strongest signal strength is selected for use, and 

the signals received by the selected antenna beam are 
supplied further to a receiver unit of the base station 
situated at a distance from the antenna means, charac 
teriZed by 

monitoring the quality (D) of the signals received by 
the receiver unit of the base station by means of said 
selected antenna beam, and 
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selecting some other antenna beam for use in place 
of the ?rst selected antenna beam if the quality of the 
signals received by the receiver unit falls beloW a 
predetermined reference level. 

2. A method according to claim 1, characteriZed in that 
signal quality is monitored by monitoring the signal noise 
ratio, the bit error ratio or the quality class of the signal 
received by the receiver-unit. 

3. Abase station of a radio system Whose antenna means 
(11) include: 

means (6 to 8) for receiving signals associated With the 
same logical channel by at least tWo antenna beams (1 
to 4), 

measuring means (8) for measuring the signal level of the 
signals received by the antenna beams, and 

control means (8) for selecting one or more antenna 
beams (1 to 4) and for supplying the signals received by 
means of the selected antenna beam or antenna beams 
further to a receiver unit (5) of the base station (BTSl) 
arranged at a distance from the antenna means, char 
acteriZed in that 

the base station (BTSl) comprises means for measuring 
the quality of the signals received by the receiver unit 
from the antenna means (11) and for generating a 
quality signal (BER) responsive to the quality of the 
signals and for supplying it to the control means (8), 
and 

that the control means (8) are arranged to select said one 
or more antenna beams (1 to 4) on the basis of the 
signal level measured by the measuring means and the 
quality signal (BER) supplied to the control means. 

4. A base station according to claim 3, characteriZed in 
that the control means (8) are arranged to an antenna mast 
of the base station in the immediate vicinity of an antenna 
element or antenna elements. 

5. A base station according to claim 3, characteriZed in 
that the control means (8) are arranged to select the antenna 
beam (1 to 4) or antenna beams having received the signals 
With the strongest signal strength When the quality signal 
(BER) indicates that the received signals are of a good 
quality, and that the control means (8) are arranged to select 
for use the antenna beam having received the signals With 
the neXt strongest signal strength When the quality signal 
(BER) indicates that the signals received by means of the 
?rst selected antenna beam are of a poor quality. 

6. A base station according to claim 3, characteriZed in 
that said quality signal (BER) is responsive to the signal 
noise ratio, the bit error ratio or the quality class measured 
by the base station. 

7. A base station according to claim 3, characteriZed in 
that the frequency channels of the radio system are divided 
by the TDMA principle into logical channels, in Which case 
the base station (BTSl) comprises means for generating a 
clock signal (CLK) indicating a change of time slots and for 
supplying it to the control means (8), and 

that the control means (8) include memory means (14) for 
storing the information included in the quality signal 
(BER) separately for each time slot, in Which case the 
control means are responsive to the clock signal (CLK) 
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for retrieving the information stored into the memory 
means (14) for a speci?c time slot and for utiliZing the 
retrieved information in the selection of the antenna 
beam (1 to 4) When the clock signal (CLK) indicates it 
is the turn of a neW time slot to receive. 

8. A base station according to claim 3, characteriZed in 
that the control means (8) include data processing means for 
maintaining a log for each antenna beam at least of the 
frequency channels and the time When With a speci?ed 
antenna beam (1 to 4) the signal level measured by the 
measuring means eXceeds a speci?ed limit and the quality 
signal (BER) supplied to the control means (8) indicates that 
the received signals fall beloW the speci?ed quality level, 
Whereby in addition to the signal level measured by the 
measuring means and the quality signal supplied to them, the 
control means (8) are arranged to take into account infor 
mation recorded in the log in the selection of said one or 
more antenna beams (1 to 4) in such a manner that the 
control means select the antenna beam Whose quality level 
eXceeds a speci?ed reference level on the basis of the 
statistics at the moment in question and on the frequency 
channel in question. 

9. A cellular radio system including 

a base station (BTSl) comprising antenna means (11) 
arranged at a distance from the base station for receiv 
ing radio signals associated With the same logical 
channel by at least tWo antenna beams (1 to 4), mea 
suring means for measuring the signal level of the 
signals received by the antenna beams, and control 
means (8) for selecting one or more antenna beams (1 
to 4) and for supplying the signals received by means 
of the selected antenna beam or antenna beams further 
to a receiver unit (5) of the base station, and 

a netWork management centre (O&M) connected by 
means of a data transmission connection (15) to the 
base station (BTSl), characteriZed in that 

the base station (BTSl) comprises means for measuring 
the quality of the signals received by the receiver 
unit (5) from the antenna means (11) and for gener 
ating a quality signal (BER) responsive to the quality 
of the signals and for supplying it to the control 
means (8), in Which case the control means are 
arranged to select said one or more antenna beams (1 
to 4) on the basis of the signal level measured by the 
measuring means and the quality signal (BER) sup 
plied to the control means, 

that the base station (BTSl) comprises means for 
sending information representing the signal level 
(RSSI) of the received signals and the quality of the 
signals (BER) received by the receiver unit sepa 
rately for each antenna beam to the netWork man 
agement centre (O&M) by means of said data trans 
mission connection (15), and 

that the netWork management centre (O&M) includes 
data processing means (16) for processing data 
received from the base station (BTSl) to ?nd out the 
disturbance level in the environment of the base 
station (BTS1). 

* * * * * 


