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receiver, the base station comprising first radiating means 
arranged for transmitting according to an antenna pattern 
with respect to the receiver and further comprising second 
radiating means arranged for transmitting according to the 
same antenna pattern as the first radiating means with respect 
to the receiver, the transmissions of the first and second radi 
ating means being time shifted by a determined duration. 
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TRANSMISSION METHOD AND RELATED 
BASE STATION 

BACKGROUND OF THE INVENTION 

0001. The present invention relates to transmission from a 
base station to a receiver. 
0002. It can apply to a base station of a radiocommunica 
tion network, such as a GSM (“Global System for Mobile 
communications') or a UMTS (“Universal Mobile Telecom 
munication System') network for instance. Of course, it can 
also apply to other types of base stations. 
0003. The receiver can be a mobile terminal, but also any 
other type of receiver, Such as another base station, a base 
station controller, a radio network controller, etc. 
0004. It is known that communication by radio between a 
base station and a mobile terminal for instance, is Subject to 
phenomena that disturb the radio transmission between the 
antenna of the base station and the antenna of the mobile 
terminal, in particular to channel fadings due to destructive 
interference between signals which follow different propaga 
tion paths between the base station and the terminal. 
0005. The diversity of one of the characteristics related to 

this transmission is one of the methods developed for allevi 
ating fading. Thus, use is made of transmission diversity, 
consisting in equipping the base station with several antennas 
transmitting the same signals, polarization diversity, fre 
quency diversity (see for example the work “Reseaux GSM 
GSM networks by X. Lagrange et al., published by Hermes 
Science Publications, 2000, page 161), etc. 
0006. It is known practice to use antennas comprising 
devices for altering the radiation pattern. Such adjustments 
pertain for example to the direction of transmission of the 
antenna or the width of the main transmission lobe. 
0007. These alterations of the radiation pattern may be 
mechanical, such as the orienting of an antenna arranged on 
an articulated Support, mixed electrical/mechanical (cf. U.S. 
Pat. No. 6,198.458), or else purely electronic, as in FR-A-2 
792 116 or its US equivalent U.S. Pat. No. 6,480,154. 
0008 Most antennas with electronic steering of the beam 
are composed of several antenna elements individually fed 
with signals obtained by phase shifting an initial signal. The 
value of the phase shift is determined as a function of the 
antenna element to which the phase-shifted signal is 
addressed, and the direction of transmission by the antenna 
results from the combining of the mutually phase-shifted 
signals transmitted by all the antenna elements. 
0009. Such antennas, also known as “smartantennas', are 
Sometimes used to focus a radio beam intended for a particu 
lar terminal. In a particular embodiment, the components of 
an uplink radio signal transmitted by the terminal and which 
are picked up by the various antenna elements, are analyzed in 
terms of phase shifts so as to estimate a direction in space 
from which this uplink signal originates. Corresponding 
phase shifts are then applied to the downlink signal intended 
for this terminal So that its transmission is oriented in this 
direction. Such electronic steering of the beam allows con 
siderable reductions in interference level. 
0010. A base station with such antenna is described below 
with reference to FIG. 1 and FIG. 2. 
0011. In FIG. 1, a base station 100 transmits by means of 
the antenna 1, a radio signal intended for a terminal 200 
situated within range of this antenna. In this example, the 
antenna 1 consists of juxtaposed radiating elements 2. All 
these radiating elements 2 are fixed with respect to the Support 
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of the antenna 101, and oriented facing the geographical 
sector intended to be served by the antenna. 
0012. The transmission pattern of the antenna generally 
consists of a main lobe, corresponding to an angular sector 
inside which the radiation power is greater than a fixed value, 
and limited according to the separation with respect to the 
antenna by the reduction in power related to the propagation 
of the radiation. The axis of this main lobe corresponds to the 
direction D of transmission of the antenna 1. 

0013 The direction D of transmission can be charted by a 
system of spherical coordinates having as pole the centre O of 
the antenna 1. These coordinates comprise for example the 
angle of elevation of the direction D of transmission with 
respect to a horizontal plane containing the point O, and the 
angle of azimuth between the projection of the direction D 
onto the horizontal plane and a reference axis R contained in 
this plane, for example oriented perpendicularly to the group 
ing of radiating elements and passing through the point O. 
0014 Fluctuations in the direction D of transmission of 
the antenna 1, e.g. due to movement of the mobile terminal 
200, are then charted through the evolution of the angles of 
elevation and of azimuth. Thus, a fluctuation in the direction 
D lying in a vertical plane corresponds to a variation in the 
angle of elevation. A fluctuation lying in a horizontal plane 
corresponds to a variation in the angle of azimuth. 
0015. In most digital radiocommunication systems, the 
signals are transmitted after application of a channel coding 
and of an interleaving. The channel coding adds redundancy 
to the symbols of the digital signal, with a structure allowing 
the receiver to detect and correct the transmission errors. The 
codes customarily employed have optimal performance when 
the errors arising in the course of transmission are uncorre 
lated. The interleaving consists of a permutation of the sym 
bols that is intended to tend towards this condition of non 
correlation while the transmission errors on a radio interface 
have a tendency rather more to arise through packets on 
account of the fading phenomenon. The permutation of the 
interleaving pertains to a certain duration (of a few tens of 
milliseconds) chosen to achieve a compromise between the 
performance of the decoder and the processing delay which 
the interleaver entails. This interleaving duration may vary 
from one channel to another, such as for example in the case 
of a UMTS (“Universal Mobile Telecommunication Sys 
tem') system where it is from 10 to 80 ms. 
0016 FIG. 2 diagrammatically shows an example of the 
means employed by a base station to adapt the antenna pat 
tern, in order to focus it in a particular direction of transmis 
sion. Each signal component S. S. . . . S. intended for a 
particular terminal 200 or one belonging to a common chan 
nel, is produced by a processing pathway comprising a chan 
nel coder 3, an interleaver 4, a modulator 5, then a power 
adjustment module 6. The signal components S1, S2,..., S. 
delivered by the various processing pathways are Subse 
quently combined by a multiplexing unit 7 into a baseband 
signal S delivered to the radio transmission stage. 
0017. The makeup of the modulators 5 and of the multi 
plexing unit 7 depends on the multiple access mode employed 
in the radiocommunication system to which the invention is 
applied. In a system where the multiple access is by time 
division (TDMA), as for example GSM, the modulators 5 
carry out the modulation in baseband or on an intermediate 
frequency, whereas the multiplexer 7 distributes the signal 
components S. S. . . . . S. into respective time slots of the 
signal frames, corresponding to the various channels. In a 
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system where the multiple access is by code division 
(CDMA), such as for example UMTS, the modulators 5 can 
carry out the spectrum spreading by applying the spreading 
codes assigned to the various channels, whereas the multi 
plexer 7 simply performs a Summation of the signal compo 
nents S1, S2. . . . . S. 
0018. In the radio stage, a separator 8 reproduces the sig 
nal S on each transmission pathway corresponding to a radi 
ating element 2 of the antenna 1. The phase-shifting unit 9 
then applies a respective phase shift D. D. . . . , D to the 
signal of each transmission pathway. Each phase shift is 
determined by the position in the antenna 1 of the radiating 
element 2, and depends on the direction of transmission of the 
antenna 1 controlled by the transmission pattern controller 
10. FR-A-2792 116 describes an exemplary phase adaptation 
device usable as a phase-shifting unit 9. 
0019. The radio stage subsequently undertakes the con 
ventional operations of filtering, of conversion to analogue 
11, of transposition to the carrier frequency 12 and of power 
amplification 13 on the basis of the signals delivered by the 
phase-shifting unit 9. Each radiating element 2 then receives 
from the amplifier 13 associated with it, by way of a duplexer 
14, the phase-shifted radio signal E, E,..., E. correspond 
ing to its transmission pathway. 
0020. Alternatively, the phase shifts could be applied to 
the signal of each transmission pathway in an analogue way, 
i.e. after conversion to analogue 11. 
0021. The phase-shifting unit 9 can also perform a weight 
ing of the amplitude of the signal corresponding to each 
transmission pathway. In a manner known to the specialist in 
radio transmissions, such a weighting, jointly with phase shift 
law applied, makes it possible to modify a width of the trans 
mission pattern by altering the amplitudes of the signals 
transmitted by each radiating element 2. Thus, during the 
transmission of the signal by the antenna 1, the angular aper 
ture of the transmission pattern can be modified simulta 
neously with the fluctuation of the direction of transmission 
D 

0022. An important advantage of such Smartantennas is to 
make it possible to maximize, for a given mobile terminal, the 
signal-to-interference ratio, by creating an antenna pattern 
whose “Zeros”, that is to say locations with very weak trans 
mission or reception power, are in the direction of the inter 
ferers of the mobile terminal in question. 
0023 This principle is illustrated in FIG. 3 where two 
terminals 21 and 22 are in communication with the base 
station 20. The lobes 23 and 24 of the antenna of the base 
station 20 are oriented mainly towards the two terminals 21 
and 22 respectively. The figure clearly shows that the signal 
to-noise ratio is maximized for each of the two terminals since 
the overlap of the lobes 23 and 24 is limited. 
0024. Theoretically and ideally, i.e. when the mobile ter 
minals are uniformly distributed around the base station and 
the angular spreading of the multiple paths is negligible, the 
use of a Smart antenna as described above can reduce the 
interference level by the number of main lobes (e.g. by 2 in the 
example of FIG. 3). 
0025 Despite the interference reduction they imply, there 

is a problem with Smart antennas in that they also reduce the 
number of multiple paths each mobile terminal can receive. 
Indeed, since they transmit mainly in one lobe with respect to 
a particular mobile terminal, they do not generate significant 
multiple paths in directions outside of the angular width of 
said lobe. The angular diversity is thus reduced. 
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0026. An object of the present invention is to overcome 
this angular diversity reduction. 
0027. Another object of the invention is to alleviate fading, 
possibly while ensuring interference reduction simulta 
neously. 

SUMMARY OF THE INVENTION 

0028. The invention proposes a method of transmitting 
from a base station to a receiver, the base station comprising 
first radiating means arranged for transmitting according to 
an antenna pattern with respect to the receiver and further 
comprising second radiating means arranged for transmitting 
according to the same antenna pattern as the first radiating 
means with respect to the receiver, the transmissions of the 
first and second radiating means being time shifted by a 
determined duration. 

0029. Therefore, the receiver receives time shifted copies 
of the same signal, which allows it to determine the informa 
tion transmitted more efficiently, by virtue of time diversity, 
thus alleviating the fading phenomenon. 
0030 The determined duration is advantageously set so 
that the correlation factor between the transmissions of the 
first and second radiating means is below a predetermined 
level. Alternatively or in addition, the determined duration 
can be set so that the inter-symbol interference between the 
transmissions of the first and second radiating means is below 
a predetermined level. The determined duration can thus be 
chosen so as to achieve an acceptable compromise between 
these two constraints. 
0031. In a particular embodiment, the first and/or second 
radiating means could comprise a plurality of radiating ele 
ments, like in the case of Smartantennas. In this situation, the 
radiating elements can be arranged for transmitting a signal 
with respective phase shifts, the phase shifts being set So as to 
define a direction of said antenna pattern with respect to the 
receiver. Alternatively or in addition, the radiating elements 
can be arranged for transmitting a signal with respective 
amplitude weights, the amplitude weights being set so as to 
define a width of said antenna pattern with respect to the 
receiver. 
0032. Although the first and second radiating means could 
be the same (the radiating means thus transmits twice with a 
certain delay between both transmissions), most often they 
will be different. 
0033 Advantageously, the first and second radiating 
means can be spatially separated, so as to provide space 
diversity and/or they can be distinctly polarized, so as to 
provide polarization diversity. This ensures a certain level of 
decorrelation between both transmissions which improves 
the quality of reception. 
0034. The invention also proposes a base station compris 
ing first radiating means arranged for transmitting according 
to an antenna pattern with respect to a receiver and further 
comprising second radiating means arranged for transmitting 
according to the same antenna pattern as the first radiating 
means with respect to the receiver, the transmissions of the 
first and second radiating means being time shifted by a 
determined duration. 
0035. The preferred features of the above aspects which 
are indicated by the dependent claims may be combined as 
appropriate, and may be combined with any of the above 
aspects of the invention, as would be apparent to a person 
skilled in the art. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

0036 FIG. 1, already commented, represents a system of 
spherical coordinates making it possible to characterize a 
direction of transmission or reception of the antenna of a base 
station; 
0037 FIG. 2, already commented, illustrates a control of 
the direction of transmission of the antenna; 
0038 FIG. 3, already commented, is a diagrammatic rep 
resentation of a Smart antenna pattern; 
0039 FIG. 4 is a representation of a transmission system 
according to the invention; 
0040 FIG. 5 is another representation of a transmission 
system according to the invention, using adaptive array anten 
nas; and 
0041 FIG. 6 illustrates a panel antenna which can be used 
according to the invention. 

DESCRIPTION OF PREFERRED 
EMBODIMENTS 

0042. The invention is illustrated here in its application to 
a base station of a radiocommunication system, in relation 
with a mobile terminal. Of course, other kinds of transmitters 
or receivers could implement the invention as well. In par 
ticular, the bases station could be the one of a satellite system. 
As for the receiver, it could be another base station, a base 
station controller, a radio network controller, etc. 
0043 FIG. 4 diagrammatically shows a base station 
according to the invention. The detailed processing means 
have not been reproduced in the figure, but they could be 
similar to the ones described with reference to FIG. 2 for 
instance. 
0044 As shown in FIG. 4, the base station 29 comprises 
two radiating means 33 and 34. These radiating means can 
have any form. For instance, they could each consistin several 
antennas with respective orientations, in a single antenna (or 
a limited number of antennas) capable of transmitting in 
several directions by virtue of mechanical means, such as an 
articulated Support, or in a plurality of radiating elements of 
an adaptive array antenna or Smart antenna. In any case, each 
radiating means should be arranged so as to be able to trans 
mit according to a determined antenna pattern with respect to 
a receiver. 
0045 Like in the prior art, the antenna pattern is preferably 
defined so as to maximize the signal-to-interference ratio for 
a given mobile terminal. In the illustrated example, the first 
group 31 of antennas 33 is thus set so as to transmit in a main 
lobe 35 in the range of which the mobile terminal 36 is 
located. 
0046 According to the invention, the second group 32 of 
antennas 34 transmits according to the same antenna pattern 
as the first group of antennas 33, with respect to the terminal 
36. In other words, the second group of antennas 34 transmits 
mainly in the lobe 35 in the range of which the mobile termi 
nal 36 is located. 
0047. The same signal y(t) is thus transmitted from the 
base station 29 to the mobile terminal 36 via both the first 
group of antennas 33 and the second group of antennas 34. 
But, the signal is delayed (reference 30) by a determined 
duration t before being transmitted by the second group of 
antennas 34. By contrast, the signal y(t) is transmitted by the 
first group of antennas 33 without any delay. The transmis 
sions of the first and second groups of antennas are thus time 
shifted by the duration t. 
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0048. Of course, if the mobile terminal 36 moves, the 
antenna pattern can be modified accordingly to track the 
mobile terminal. In practice, the main direction of the lobe 35, 
and possibly its width, will thus change. 
0049 Such operation generates time diversity, since the 
mobile terminal 36 gets several copies of the signal y(t). This 
compensates to a certain extent the possible limitation of 
multiple paths introduced by the antenna, like in the case of a 
Smart antenna for instance. But it can preserve other proper 
ties of the antenna, like the interference reduction in the case 
of Smart antennas. 
0050. Another advantage of the invention is that it does not 
necessarily imply changes in the mobile terminal. Indeed, 
mobile terminals generally have means for receiving and 
possibly combining different copies of a transmitted signal 
(e.g. for determining a signal received over multiple paths) 
and are thus able to receive a signal transmitted according to 
the present invention. 
0051) Advantageously, the durationt can be set so that the 
transmissions of the first and second groups of antennas are 
sufficiently decorrelated, i.e. the correlation factor is below a 
certain level. This can be achieved by analysing the impulse 
response of the channel over which the signal y(t) is trans 
mitted. More particularly, a distribution of the multiple paths 
can be built over time, so as to determine the duration after 
which the most significant copies of the signal have been 
received by the mobile terminal. For example, the time t could 
be determined as the time below which 90% of the most 
significant copies of the signal have been received. The dura 
tion T could thus be chosen to be more than t or equal to t. Of 
course, the duration T. may also differdepending on the modu 
lation used between the base station 29 and the mobile termi 
nal 36. 

0052. It can be shown that a durationt of two bits, i.e. 7.38 
us, ensures a good level of the decorrelation between both 
transmissions in a GSM radio system. In a UMTS radio 
system, a duration T of only one chip, i.e. 0.26 us, would be 
suitable as well. 

0053. On the other hand, the duration T can be set so that 
the inter-symbol interference between both transmissions is 
below a predetermined level. Indeed, the signal y(t) is sent 
over a radio channel in the form of symbols. If both copies of 
y(t) sent by each group of antennas are too time shifted, 
symbols sent by the second group of antennas 34 could be 
received by the mobile terminal 36 in a time range in which 
later symbols are received from the first group of antennas 33. 
In this situation, the mobile terminal could have difficulties in 
retrieving the symbols sent. The exemplary values mentioned 
above can ensure a correct level inter-symbol interference. 
0054 Of course, one skilled in the art could determine 
another duration T in order to limit the inter-symbol interfer 
ence and/or to ensure a certain level of decorrelation between 
the Successive transmissions. This determination could be 
based on a theoretical approach or on a statistical approach by 
monitoring some counters or performance criteria as well 
known in the art. 
0055 FIG. 5 is another representation of a transmission 
system according to the invention, in an example in which the 
first and second groups of antennas are adaptive array anten 
nas, i.e. Smart antennas. The illustrated base station com 
prises a first group 38 of radiating elements 39 and a second 
group 37 of radiating elements 40. Each radiating element, 
which may be of any type (large antenna, elementary source, 
dielectric focusing source, cross-polar antenna, etc), has a 
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specific contribution within a transmission. The contributions 
generally depend on the angular position of the mobile ter 
minal involved in the transmission with respect to the 
antenna. Thus, it is possible to send a signal at antenna level 
in a manner which favours the direction of the mobile termi 
nal. 
0056. The signal y(t) to be transmitted to the terminal 41 
by the first group 38 is sent partially by each of the N radiating 
elements 39 (ND1). The signal y(t) is replicated into N signals 
weighted by respective coefficients w (1sisN) before being 
applied to the radiating elements. 
0057. In parallel, the signal y(t-t'), i.e. the signal y(t) time 
shifted by the above mentioned duration t, is transmitted is 
sent partially by each of the N radiating elements 40 of the 
second group 37. The signaly(t-t') is replicated into N signals 
weighted by respective coefficients w', (1sisN) before being 
applied to the radiating elements 40. 
0058. The coefficients w are set so that the first group 38 
of radiating elements 39 transmits according to an antenna 
pattern directed to the terminal 41. The coefficients w', are set 
so that the second group 37 of radiating elements 40 transmits 
according to the same antenna pattern as the first group 38. 
directed to the terminal 41. In the illustrated example, the 
coefficients w, and w', are equal to each other. Of course, they 
could also differ from each other if requested to obtain a 
common antenna pattern for both groups of radiating ele 
ments. This can be the case, e.g. when the first and second 
groups of radiating elements are distant from each other or 
oriented differently. 
0059. In a particular example, the coefficients w, and w', 
are complex coefficients whose argument depends on the 
angular position 0 of the mobile terminal 41 with respect to 
the antenna. If d, denotes the distance, calculated as a number 
of W2 (v being the radio wavelength), which separates the 
(i+1)" radiating element from the first radiating element of 
the first group 38 of radiating elements 39, these two elements 
send with a geometrical phase shift of 2 td, cos(0)/w. The 
base station may thus take the coefficients w, of the form: 

1 
W; X ird; cos(8). 

VN 

0060 A similar expression may be used with regard to the 
coefficients w'. 
0061. However, other expressions of the contributions w, 
and/or w, may be used, in the case of adaptive array antennas, 
e.g. to minimize the contributions of the other signals in 
directions other than the useful signal. 
0062. As mentioned above, not only the respective phase 
shifts, but also the respective amplitude weights of the signal 
sent could be different for each radiating element 39 or 40, so 
as to define a determined width of the antenna pattern with 
respect to the mobile terminal 41. 
0063. At the mobile terminal level, the two copies of y(t) 

(i.e. y(t) and y(t-t')) are taken into account in order to deter 
mine the information sent by the base station. This can be 
achieved by combining the two copies as it is usually done for 
multiple paths. If the mobile terminal is provided with a rake 
receiver whose fingers detect different copies of a signal, one 
or several fingers of the rake could be used for the reception of 
the signal y(t) sent by the first group 38 of radiating elements 
39, whereas another or several others fingers of the rake could 
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be used for the reception of the signal y(t-t') sent by the 
second group 37 of radiating elements 40. 
0064. It can be noted that the antennas as described hith 
erto make it possible to send, but also to receive in a way 
which is more favourable in the direction of the relevant 
mobile terminal. When receiving, that is to say in the uplink 
sense, from the mobile terminal 41 to the base station, the 
radiating elements are used as sensors. Signals are picked up 
by these elements and are Subsequently weighted by respec 
tive coefficients and also w, if both groups of antennas are 
used for reception. The signals thus weighted can then be 
Summed to retrieve the useful signal y(t) (possibly after a 
combination of the retrieved signals y(t) and y(t-t')). 
0065 Advantageously, the first and second radiating 
means provide a further type of diversity, so that their respec 
tive transmissions are decorrelated. For instance, space diver 
sity can be carried out by spatially separating the first and 
second radiating means as will be appreciated by one skilled 
in the art. Alternatively or in addition, polarization diversity 
could be used by distinctly polarizing the first and second 
radiating means. This case is illustrated in the example 
described below with reference to FIG. 6. 
0066. In this example, the base station comprises a panel 
antenna 42 provided with a plurality of cross dipoles 43. Each 
cross dipole includes a radiating element with a +45 polar 
ization and a radiating element with a -45 polarization, i.e. 
orthogonal polarizations. As more particularly shown with 
regard to the dipole 44, each radiating element of the dipole 
receives a different part of the signal to be transmitted via a 
respective cell 45 or 46. The cell comprises an amplifier 47 or 
49 which can be followed by a duplexer 48 or 50. The ampli 
fication is thus performed very close to the corresponding 
radiating element in this example. 
0067. Of course, the total power of the signal to be trans 
mitted is shared between both radiating elements constituting 
the dipole. The power can be equally shared between both 
radiating elements constituting the dipole. It is also possible 
to distribute the total power of the signal to be transmitted 
differently between both radiating elements constituting the 
dipole. For example, the transmission power can be set 
according to the reception power on each radiating element 
constituting the dipole. The power distribution can thus be 
estimated on the uplink and then applied to the downlink. This 
technique can be used not only in the case of FIG. 6. But it is 
particularly useful when the radiating elements are polarized 
differently, because the different transmission powers can 
thus compensate the different polarizations in a way. 
0068. With this architecture, it could be decided that all the 
radiating elements with a +45° polarization are provided with 
a non-delayed signal to be transmitted to a receiver, whereas 
all the radiating elements with a -45 polarization are pro 
vided with a delayed signal to be transmitted to a receiver, 
according to the principles described above. Therefore, the 
two time shifted transmissions use orthogonal polarizations, 
thus providing a better decorrelation with each other. 

1-24. (canceled) 
25. A method of transmitting from a base station to a 

receiver, the base station comprising a first antenna assembly 
and a second antenna assembly, the method comprising: 

transmitting, by the first antenna assembly having plural 
radiating elements, a signal according to an antenna 
pattern with respect to the receiver; 

transmitting, by the secondantenna assembly having plural 
radiating elements, the signal with a time delay accord 
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ing to the same antenna pattern as the first antenna 
assembly with respect to the receiver, wherein the signal 
and the signal with the time delay transmitted by the 
respective first and second antenna assemblies are time 
shifted with respect to each other by a determined dura 
tion, wherein the signals are channel coded, interleaved, 
modulated and allocated to timeslots intended for one or 
more receivers in a time division multiple access 
(TDMA) scheme. 

26. The method of claim 25, wherein the first and second 
antenna are arranged to achieve optimal decorrelation though 
polarization diversity. 

27. The method of claim 26, wherein the first and second 
antenna assemblies are polarized by having a first polariza 
tion is at a value Substantially equal to +45 degrees and a 
second polarization at a value Substantially equal to -45 
degrees. 

28. The method of claim 25, wherein said determined 
duration is set so that a correlation factor between transmis 
sions of the first and second antenna assemblies is below a 
predetermined level. 

29. The method of claim 25, wherein said determined 
duration is set so that the inter-symbol interference between 
transmissions of the first and second antenna assemblies is 
below a predetermined level. 

30. The method of claim 25, wherein the radiating elements 
of each of the first and second antenna assemblies are 
arranged for transmitting signal components with respective 
phase shifts, the phase shifts being set So as to define a 
direction of said antenna pattern with respect to the receiver. 

31. The method of claim 25, wherein the radiating elements 
of each of the first and second antenna assemblies are 
arranged for transmitting signal components with respective 
amplitude weights, the amplitude weights being set so as to 
define a width of said antenna pattern with respect to the 
receiver. 

32. The method of claim 25, wherein the first and second 
antenna assemblies are spatially separated, so as to provide 
space diversity. 

33. The method of claim 25, wherein each radiating ele 
ment of the first antenna assembly is coupled to a respective 
radiating element of the second antenna assembly, so as to 
form a cross dipole with orthogonal polarizations. 

34. The method of claim 25, wherein the base station is 
comprised in a digital radio communication system. 

35. A base station comprising: 
a first antenna assembly having plural radiating elements 

arranged for transmitting a signal according to an 
antenna pattern with respect to a receiver; 

a second antenna assembly having plural radiating ele 
ments arranged for transmitting the signal with a time 
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delay according to the same antenna pattern as the first 
antenna assembly with respect to the receiver, wherein 
the signal and the signal with the time delay transmitted 
by the respective first and second antenna assemblies are 
time shifted with respect to each other by a determined 
duration, wherein the signals are channel coded, inter 
leaved, modulated and allocated to time slots intended 
for one or more receivers in a time division multiple 
access (TDMA) scheme. 

36. The base station of claim 35, wherein the first and 
second antenna are arranged to achieve optimal decorrelation 
though polarization diversity. 

37. The base station of claim 36, wherein the first and 
second antenna assemblies are polarized by having a first 
polarization is at a value Substantially equal to +45 degrees 
and a second polarization at a value Substantially equal to -45 
degrees. 

38. The base station of claim 35, wherein the determined 
duration is set so that a correlation factor between transmis 
sions of the first and second antenna assemblies is below a 
predetermined level. 

39. The base station of claim 35, wherein the determined 
duration is set so that the inter-symbol interference between 
transmissions of the first and second antenna assemblies is 
below a predetermined level. 

40. The base station of claim 35, wherein the radiating 
elements of each of the first and second antenna assemblies 
are arranged for transmitting signal components with respec 
tive phase shifts, the phase shifts being set so as to define a 
direction of said antenna pattern with respect to the receiver. 

41. The base station of claim 35, wherein the radiating 
elements of each of the first and second antenna assemblies 
are arranged for transmitting signal components with respec 
tive amplitude weights, the amplitude weights being set so as 
to define a width of said antenna pattern with respect to the 
receiver. 

42. The base station of claim 35, wherein the first and 
second antenna assemblies are spatially separated, so as to 
provide space diversity. 

43. The base station of claim 35, wherein each radiating 
element of the first antenna assembly is coupled to a respec 
tive radiating element of the second antenna assembly, so as 
to form a cross dipole with orthogonal polarizations. 

44. The base station of claim35, wherein the base station is 
comprised in a digital radio communication. System. 
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