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(54) Calibration device and method of operating a calibration device

(57) The present invention relates to a calibration de-
vice (100) for calibrating a system (200) that is configured
to process radio frequency, RF, signals, wherein said
calibration device (100) comprises a plurality of input
ports (110a, 110b) and a coupling structure (130) that is
configured to receive a signal (sig) at at least one of said

input ports (110a, 110b) and to forward a portion (sig12)
of said received signal (sig) to at least another one of
said input ports (110a, 110b), wherein said portion
(sig12) of said received signal (sig) comprises a prede-
termined delay and/or attenuation with respect to said
received signal (sig).
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Description

FIELD OF INVENTION

[0001] The present invention relates to a calibration
device for calibrating a system that is configured to proc-
ess radio frequency, RF, signals.
[0002] The present invention further relates to a meth-
od of operating a calibration device.

BACKGROUND

[0003] RF systems such as e.g. antenna systems com-
prising a plurality of antenna elements which are supplied
with RF signals via respective signal transmission lines
and which are operated in a phase-controlled manner
usually have to be calibrated regarding an electrical
length of the signal transmission lines between a source
of the RF signals and the antenna elements used for
transmitting the RF signal. Up to now, no reliable solution
for an efficient calibration is provided.
[0004] Thus, it is an object of the present invention to
provide an improved calibration device and an improved
method of operating a calibration device which enable a
precise and efficient calibration of radio frequency
processing systems.

SUMMARY

[0005] According to the present invention, regarding
the above mentioned calibration device, this object is
achieved by a calibration device comprising a plurality of
input ports and a coupling structure that is configured to
receive a signal at at least one of said input ports and to
forward a portion of said received signal to at least an-
other one of said input ports, wherein said portion of said
received signal comprises a predetermined delay and/or
attenuation with respect to said received signal.
[0006] Thus, the inventive calibration device advanta-
geously provides a loop-back mechanism which enables
to couple a reference signal that is received at a specific
input port and is used for calibration purposes back to at
least one further input port or preferably all other input
ports of the calibration device. Said coupling of said re-
ceived reference signal is advantageously performed so
as to impart a predetermined delay and/or attenuation to
the back coupled portion of the received reference signal,
which is preferably also known by the source of the ref-
erence signal, thus enabling an analysis of signal delay
and attenuation effected by other devices the reference
signal is processed by prior to arriving at the signal source
or analyzing means which are configured to assess said
attenuation and/or delays.
[0007] Preferably, said predetermined delay and/or at-
tenuation provided for by the calibration device is inde-
pendent of external parameters such as environmental
parameters of an environment the radio frequency signal
is operated within.

[0008] Particularly, in contrast to conventional sys-
tems, wherein at best an unavoidable cross-coupling be-
tween existing antenna elements of an antenna system
is used for establishing a loop-back-type coupling, the
calibration device according to the embodiments may be
provided in a closed and shielded casing, which prevents
external influences such as temperature and/or dirt par-
ticles from affecting the predetermined coupling regard-
ing delay and/or attenuation employed for the calibration
process.
[0009] A particularly efficient calibration is enabled by
a further advantageous embodiment of the calibration
device, wherein said coupling structure is configured to
forward a portion of said received signal to all other input
ports of the calibration device, wherein said portion of
said received signal comprises a predetermined delay
and/or attenuation with respect to said received signal.
Thus, by providing a reference signal to a single input
port of the calibration device, all other input ports of the
calibration device may simultaneously be employed as
loop-back ports for returning a portion of the reference
signal, said portions again having a predetermined delay
and/or attenuation with respect to the reference signal
supplied to the first input port. Thus, if there is an overall
number of N many input ports provided at the calibration
device, advantageously, N-1 input ports may simultane-
ously be used for the inventive calibration process thus
providing a particularly efficient calibration.
[0010] According to a further preferred embodiment,
said calibration device comprises a plurality of output
ports, preferably as many output ports as there are input
ports, wherein said coupling structure is configured to
forward a signal received at a specific input port, or at
least a portion thereof, to a specific output port. This con-
figuration advantageously enables to also employ the
calibration device according to the embodiment for for-
warding signals received at specific input ports to respec-
tive specific output ports of the calibration device, thus
looping through the signals supplied to the calibration
device to a further device which may be connected to the
output ports of the calibration device. This embodiment
advantageously enables to leave the calibration device
installed in the RF processing system even if no calibra-
tion has to be performed at a time. The calibration device
according to the present embodiment rather forwards sig-
nals received at its input ports to a further system such
as an antenna system connected to its output ports thus
enabling a non-calibration type of operation of the RF
system. Thus, advantageously, the calibration device is
not required to be removed from the RF system during
an ordinary operation of the RF system.
[0011] This is particularly advantageous when using
the calibration device according to the embodiments for
calibrating antenna systems of radio frequency commu-
nication systems such as cellular communication sys-
tems, because it is usually quite difficult for service tech-
nicians to reach antenna systems which are mounted on
top of a building or a transmission tower.

1 2 



EP 2 477 273 A1

3

5

10

15

20

25

30

35

40

45

50

55

[0012] According to a further advantageous embodi-
ment, the coupling structure comprises a first coupling
stage, said first coupling stage comprising at least one
power splitter or a coupler, preferably a directional cou-
pler, for forwarding a signal received at a specific input
port to both a specific output port that is associated with
said specific input port and a second coupling stage,
wherein said second coupling stage is configured to dis-
tribute said signal to at least one further input port. The
separation between a first coupling stage and a second
coupling stage advantageously enables to choose spe-
cific power splitting or coupling components for the re-
spective coupling stages. E.g., the first coupling stage
may be optimised regarding minimization of a through
power loss, i.e. insertion loss, between the input port and
the output port thus not impeding an ordinary operation
of the RF system comprising the calibration device. For
example, by employing directional couplers at the first
coupling stage, an insertion loss of a signal to be trans-
mitted from the input port to the output port of the cali-
bration device may amount to only about -0.1 dB. On the
other hand, for the second coupling stage, identical or
different coupling means as provided for by the first cou-
pling stage may be used to optimise an operation of the
second coupling stage.
[0013] According to a further advantageous embodi-
ment, said coupling structure comprises a coupler, pref-
erably a directional coupler, for coupling said portion of
said received signal which comprises a predetermined
delay and/or attenuation with respect to said received
signal, back to an input port. Thus, an efficient coupling
of said looped-back signal portion of the reference signal
used for calibration is enabled.
[0014] According to a further advantageous embodi-
ment, the coupling structure comprises at least one at-
tenuation device for applying an attenuation to a signal
processed by said coupling structure, whereby an aggre-
gated attenuation to a signal processed by said coupling
structure may be influenced, e.g. for establishing identi-
cal aggregated attenuations for a plurality of different sig-
nal paths within the coupling structure.
[0015] According to a further advantageous embodi-
ment, signal paths provided by said coupling structure
from a specific input port to any other input port each
comprise a substantially identical electronic length
and/or a substantially identical aggregated attenuation,
whereby a particularly efficient calibration may be per-
formed taking advantage of the symmetrical configura-
tion.
[0016] According to a further particularly preferred em-
bodiment, said coupling structure comprises an electri-
cally conductive housing, a number of inner conductors
each of which connects a specific input port with a re-
spective output port, and shielding means at least par-
tially arranged between neighbouring inner conductors
to effect a coupling attenuation between said neighbour-
ing inner conductors. The aforementioned configuration
according to the embodiment advantageously provides

a coupling arrangement which is protected from external
influences by the electrically conductive housing. Fur-
ther, there is no requirement to provide lumped, i.e. dis-
crete, coupling elements and attenuation elements, since
a distributed coupling and coupling attenuation between
the several inner conductors may be controlled by the
geometry of the inner conductors with respect to the
shielding means and the electrically conductive housing.
For instance, an impedance of an inner conductor with
respect to the electrically conductive housing may be
tuned in a per se known manner by adjusting the distance
between the inner conductor to the electrically conductive
housing. Moreover, by altering the size and/or position
of the shielding mean, the coupling attenuation between
neighbouring inner conductors may be influenced.
[0017] According to a further preferred embodiment,
said electrically conductive housing comprises a basical-
ly cylindrical shape with a circular cross-section, wherein
said inner conductors are arranged substantially parallel
to a longitudinal axis of said housing, and wherein said
shielding means at least partially extend in a radially in-
ward direction from a wall of said housing.
[0018] The calibration device according to the embod-
iments may advantageously be used in numerous radio
frequency processing systems, for example in antenna
systems.
[0019] A further solution to the object of the present
invention is given by a method according to claim 12.
The method of operating a calibration device according
to claim 12 proposes: supplying a signal to said calibra-
tion device at a specific input port via a first transmission
line, evaluating a signal portion that is output by said cal-
ibration device at at least one further input port via a sec-
ond transmission line in reaction to said signal.
[0020] I.e., a loop-back configuration is achieved
which enables to supply the calibration device according
to the embodiments via the first transmission line and the
first input port with the reference signal or calibration sig-
nal. The calibration device according to the embodiments
returns a portion of the received calibration signal at at
least one further input port and transmits this signal por-
tion via the second transmission line back to the source
of the reference signal or to evaluation means.
[0021] By evaluating a signal attenuation and/or a sig-
nal delay of the received signal portion with respect to
the calibration signal, delay and/or attenuation properties
of the first and second transmission lines may be deter-
mined since the calibration device itself has known prop-
erties regarding attenuation and signal delay.
[0022] Thus, an evaluation device connected to the
first transmission line and the second transmission line
may advantageously obtain information as to the signal
attenuation and delay imparted on radio frequency sig-
nals in the course of transmission via the first and second
transmission lines.
[0023] Thus, consequently, by applying per se known
techniques of calibration, an operation of the antenna
system connected to a radio frequency source via the
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first and second transmission lines may be calibrated by
employing the attenuation and delay properties of the
first and second transmission lines as obtained by the
steps according to the method according to the embod-
iments.
[0024] According to a further embodiment, said cali-
bration device is preferably configured according to one
of the claims 1 to 10, wherein said calibration device is
used for transmitting radio frequency user signals from
an RF source to an antenna system which is connected
to the output ports of said calibration device.
[0025] According to a further advantageous embodi-
ment, in a temporarily alternating fashion, user signals
and calibration signals are supplied to said calibration
device, whereby a periodical calibration of the transmis-
sion lines and further components processing the radio
frequency signals associated with the transmission lines
is achieved, and wherein, simultaneously, an ordinary
operation (i.e. no calibration) may be effected during such
phases where there is no calibration taking place. Thus,
advantageously, the calibration device according to the
embodiments is not required to be removed from the
transmission lines to enable an ordinary operation of the
RF system that is calibrated by means of the calibration
device according to the embodiments.
[0026] The calibration device according to the embod-
iments may rather advantageously remain integrated into
the RF processing system to enable calibration process-
es whenever required.
[0027] Particularly, by employing the calibration device
according to the embodiments, no special reference path
is required for the calibration process, in contrast to con-
ventional systems that rely upon a dedicated RF trans-
mission line for feedback purposes. By saving such a
dedicated reference path, the manufacturing costs for a
respective RF processing system may advantageously
be reduced.
[0028] A further advantage of the calibration device
according to the embodiments is that it operates inde-
pendently of specific antenna systems or further RF
processing components that may be attached thereto.
Moreover, antennas to be used in combination with the
calibration device according to the embodiments do not
have to fulfil special requirements to enable the applica-
tion of the calibration device according to the embodi-
ments, except that - according to a particularly preferred
embodiment - no additional relative delay should be in-
serted by the antennas or transmission lines connecting
the antennas to the calibration device. Employing the cal-
ibration device according to the embodiments does not
require to alter an existing antenna configuration. The
calibration device according to the embodiments can
rather be used with any existing antenna device.

BRIEF DESCRIPTION OF THE FIGURES

[0029] Further features, aspects and advantages of
the present invention are given in the following detailed

description with reference to the drawings in which:

FIG. 1 depicts a schematic block diagram of a cali-
bration device according to an embodiment,

FIG. 2 depicts a schematic block diagram of a radio
frequency processing system including a cal-
ibration device according to an embodiment,

FIG. 3 depicts a simplified block diagram of a cali-
bration device according to a further embod-
iment,

FIG. 4 depicts a simplified block diagram of a cali-
bration device according to a further embod-
iment which employs directional couplers,

FIG. 5a depicts a simplified coupling structure ac-
cording to a further embodiment,

FIG. 5b depicts a simplified coupling structure ac-
cording to a further embodiment supporting
three input and output ports,

FIG. 5c depicts a simplified coupling structure ac-
cording to a further embodiment which sup-
ports four input and output ports,

FIG. 6a depicts a simplified front view of a coupling
structure according to a further embodiment,

FIG. 6b depicts a simplified front view of a coupling
structure according to a further embodiment,
and

FIG. 6c schematically depicts a coupling structure ac-
cording to FIG. 6b integrated into an RF
processing system.

[0030] FIG. 1 schematically depicts a calibration de-
vice 100 according to a first embodiment. The calibration
device 100 comprises a first input port 110a and a second
input port 110b. Moreover, the calibration device 100
comprises a coupling structure 130. According to an em-
bodiment, said coupling structure is configured to receive
a signal at at least one of said input ports and to forward
a portion of said received signal to at least another one
of said input ports, wherein said portion of said received
signal comprises a predetermined delay and/or attenu-
ation with respect to said received signal. Thereby, a
loop-back signal path may be established by means of
the calibration device 100 which enables to return a por-
tion of an input signal received at a first input port 110a
to a remote device (not shown) via said second input port
110b.
[0031] For instance, an external device such as an RF
transmitting device may provide a reference signal sig
for calibration purposes to the first input port 110a of the
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calibration device 100. Upon receiving said calibration
signal sig, the calibration device 100 by means of its cou-
pling structure 130 couples a signal portion sig12 from
the input port 110a to the output port 110b, wherein said
coupled signal portion sig12 comprises a predetermined
delay and/or attenuation with respect to the received cal-
ibration signal sig.
[0032] Thus, a transmission line and further compo-
nents which are arranged between the RF source and
the calibration device 100 may be analysed as to their
attenuation and/or delay properties. I.e., by doing so, the
external RF source may determine the attenuation im-
parted on signals transmitted from the RF source to the
calibration device 100 and vice versa. Related phase in-
formation is also obtainable by performing the above ex-
plained calibration method.
[0033] According to a further embodiment, the calibra-
tion device 100 may also comprise a number of output
ports 120a, 120b, wherein said output ports 120a, 120b
are also connected to the coupling structure 130.
[0034] Advantageously, the coupling structure 130
may also be configured to couple a portion of a signal
received at an input port 110a to a specific output port
120a, which is associated with said input port 110a. Thus,
a signal supplied to the calibration device 100 may ad-
vantageously be forwarded to the output port 120a. The
same applies to other input ports 110b of the calibration
device 100 which are assigned with respective output
ports 120b.
[0035] Generally, the number of input ports and output
ports of the calibration device 100 is arbitrary, wherein
at least two input ports 110a, 110b are required to provide
an efficient loop-back mechanism.
[0036] If the calibration device 100 also comprises out-
put ports, preferably, the number of output ports 120a,
120b equals the number of input ports 110a, 110b, such
that a one-by-one transmission of signals received at the
respective input ports 110a, 110b through the calibration
device 100 to the respective output ports 120a, 120b may
be established.
[0037] Thus, advantageously, the calibration device
100 according to the embodiments is not required to be
removed from a radio frequency system which is to be
calibrated by using the calibration device 100. The cali-
bration device 100 may rather remain installed in the ra-
dio frequency processing system after calibration, be-
cause the aforementioned transmission of signals from
an input port 110a to a respective output port 120a is
enabled.
[0038] Of course, if a calibration is to be performed,
preferably only one specific input port 110a or 110b is
supplied with a calibration signal sig, whereas the further
input ports are not supplied with any signal to enable a
precise determination of the looped-back signal portion
sig12.
[0039] FIG. 2 depicts an RF processing system 200
which employs a calibration device 100 according to the
embodiments.

[0040] In the present example, the RF processing sys-
tem comprises an RF signal source 210, such as a base
station of a cellular communications network or a remote
radio head of a base station of a cellular communications
network. The base station 210 comprises RF transceiver
means 212 which are - in a per se know manner- config-
ured to transmit and receive RF signals to be transmitted
via the antenna system 220 to said antenna system 220
via the radio frequency transmission lines 210a, 210b,
210c, 210d, which have a first length 11. Preferably, due
to simplicity, each of the transmission lines 210a, 210b,
210c, 210d has the same electrical length 11. However,
according to a further embodiment, the transmission lines
210a, 210b, 210c, 210d may also have different electrical
lengths, which can be recognized in the calibration proc-
ess, because the transmission lines 210a, 210b, 210c,
210d are part of the feedback loop according to an em-
bodiment.
[0041] In the current example, the antenna system 220
comprises four antenna elements, each of which is con-
trolled by a specific RF signal transmitted to the antenna
system 220 by one of the four transmission lines 210a,
210b, 210c, 210d. Such configuration may e.g. employed
for beam forming applications, where the antenna system
220 is controlled with different RF signals which are
phase-shifted in relation to each other so as to enable a
control of a spatial characteristic of the antenna system
220. For calibration purposes of the RF system 200 de-
picted by FIG. 2, the calibration device 100 according to
the embodiments is provided and integrated into the
transmission lines 210a, 210b, 210c, 210d connecting
the transceiver 212 of the base station 210 with the an-
tenna system 220.
[0042] More precisely, the input ports 110 of the cali-
bration device 100 according to the embodiments are
connected with the respective transmission lines 210a,
210b, 210c, 210d originating from the RF transceiver 212
of the base station 210.
[0043] Respective output ports 120 of the calibration
device 100 according to the embodiments are connected
via further transmission lines 210a’, 210b’, 210c’, 210d’
to the antenna system 220. The further transmission lines
210a’, 210b’, 210c’, 210d’ each have a second length
12. The electrical length of the further transmission lines
210a’, 210b’, 210c’, 210d’ is preferably identical, since
they are not part of the feedback loop enabled by the
calibration device 100. Thus, differences in the electrical
length of the further transmission lines 210a’, 210b’,
210c’, 210d’, could not be detected by the calibration
enabled by the calibration device 100.
[0044] The configuration as depicted by FIG. 2 advan-
tageously enables to calibrate portions of the RF trans-
ceiver 212 and the transmission lines 210a, 210b, 210c,
210d connecting the transceiver 212 with the calibration
device 100.
[0045] By transmitting a reference signal or a calibra-
tion signal used for calibration purposes via e.g. the first
transmission line 210a from the transceiver 212 to the
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calibration device 100, a loop-back test as already ex-
plained above with reference to FIG. 1 may be performed.
The calibration device 100 according to the embodiments
returns at its further input ports, which are associated
with the transmission lines 210b, 210c, 210d, by means
of the coupling structure 130, respective portions of the
reference signals sent from the transceiver 212 via the
first transmission line 210a to the first input port 110a
(FIG. 1) of the calibration device 100. Thereby, i.e. by
evaluating the received signal portions which have been
returned from the further input ports 110b, 110c, 110d of
the calibration device 100 via the transmission lines
210b, 210c, 210d to the transceiver 212, the transceiver
212 may evaluate attenuation properties and/or delay
properties of the involved transmission lines 210a, 210b,
210c, 210d. Such measurement information may be con-
sidered for a future operation of the transceiver 212, i.e.
an ordinary operation of the transceiver 212 and the base
station 210, wherein user data signals are to be forward-
ed via the transmission lines 210a, 210b, 210c, 210d to
the antenna system 220.
[0046] Obviously, it is advantageous to arrange the
calibration device 100 according to the embodiments as
close to the antenna system 220 as possible, thereby
reducing a total length 12 of the transmission lines 210a’,
210b’, 210c’, 210d’ which cannot be calibrated by means
of the calibration device 100 according to the embodi-
ments due to the transmission line topology. Thus, pref-
erably, the lengths 11, 12 are chosen according to 11 »
12.
[0047] As already explained above, since the coupling
structure 130 of the calibration device 100 according to
a preferred embodiment is also configured to forward a
signal received at a specific input port to a specific output
port, an ordinary operation of the RF system 200 is also
enabled, wherein the transceiver 200 forwards RF user
signals via the transmission lines 210a, 210b, 210c, 210d
through the calibration device 100 and further via the
further transmission lines 210a’, 210b’, 210c’, 210d’ to
the antenna system 220. In order not to affect a trans-
mission of (calibrated) user signals via the transmission
lines 210a, 210b, 210c, 210d, 210a’, 210b’, 210c’, 210d’,
of course, the internal signal paths of the calibration de-
vice 100 from the respective input ports 110 to the re-
spective output ports 120 have to comprise an identical
electrical length each so as not to introduce a relative
phase shift between the signals transmitted via the four
transmission lines 210a, 210b, 210c, 210d. According to
an embodiment, this is also valid for the loop back of the
calibration signal. The same applies to the attenuation
of the four distinct signal paths as enabled by the coupling
structure 130 of the calibration device according to the
embodiments. That is, according to an ideal realization
of an embodiment of the calibration device 100, a uniform
attenuation and phase delay is applied to each of the four
signal paths from the respective input ports 110 to the
respective output ports 120 thus not affecting signal qual-
ity (in the sense of introducing unwanted relative phase

delays between the signal paths) as obtained at the an-
tenna system 220. FIG. 3 depicts a schematic block di-
agram of a coupling structure 130 according to a further
embodiment. The coupling structure 130 comprises a
plurality of signal paths which are explained below in de-
tail.
[0048] In addition to the coupling structure 130, FIG.
3 depicts four input ports 110a, 110b, 110c, 110d and
four respective output ports 120a, 120b, 1220c, 120d.
[0049] As such, the coupling structure 130 of FIG. 3
may e.g. be employed within the calibration device 100
according to FIG. 2, because it supports an overall
number of four transmission lines.
[0050] As can be seen from FIG. 3, the coupling struc-
ture 130 comprises a first coupling stage 132, said first
coupling stage 132 comprising power splitters 132a,
132b, 132c, 132d, each one of which is associated with
a respective input port 110a, 110b, 110c, 110d of the
coupling structure 130.
[0051] During a calibration operation, the first power
splitter 132a, which is associated with the first input port
110a, receives a calibration signal sig supplied to the
coupling structure 130 at the first input 110a and performs
a per se known step of power splitting, wherein a signal
portion of the input signal sig is forwarded from a first
output of the power splitter 132a to the output port 120a,
which is connected to the first output port of the power
splitter 132a. A further signal portion of the input signal
sig is forwarded from a second output of the power splitter
132a to a further power splitter 134a, which is comprised
within a further coupling stage 134 of the coupling struc-
ture 130. The connection between the first output of the
power splitter 132a and the output port 120a of the cou-
pling structure 130 advantageously enables to forward a
part of an input signal supplied to the input port 110a to
the output port 120a for forwarding, e.g. to the antenna
system 220 of FIG. 2. Thus, for an ordinary (i.e., non-
calibrating) operation of the RF system 200 (FIG. 2), a
seamless forwarding (apart from an insertion loss intro-
duced by the power splitter 132a) of RF signals supplied
to the input port 110a and to the output port 120a can be
established.
[0052] Likewise, the further power splitters 132b, 132c,
132d extract a portion of a respective signal received at
the associated input ports 110b, 110c, 110d for forward-
ing to a respective output port 120b, 120c, 120d.
[0053] According to a particularly preferred embodi-
ment, the power splitters 132a, 132b, 132c, 132d of the
first coupling stage 132 are power splitters of the 3-dB-
type, which means that each power splitter 132a, 132b,
132c, 132d imposes an attenuation of 3 dB to a respective
signal portion output at a first output and a second output
of the power splitter, e.g. input signal power is equally
distributed to both outputs of the power splitters 132a,
132b, 132c, 132d. The further power splitters 134a, 134b,
134c, 134d comprise an input port which is connected to
a respective power splitter 132a, 132b, 132c, 132d of the
first coupling stage 132. Each power splitter 134a, 134b,
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134c, 134d of the second coupling stage 134 is, accord-
ing to a preferred embodiment, designed as a 6 dB power
splitter, e.g. at each of the four output ports of the power
splitter 134a, an instance of the input signal input to the
power splitter 134 is obtained which is attenuated by 6
dB with respect to the input signal. According to further
embodiments, other types of splitters may be employed,
e.g. 1-to-3-type splitters which effect an attenuation of
about 5 dB, and the like.
[0054] Preferably, for the second coupling stage 134,
the one-by-four power splitters as depicted by FIG. 3 are
provided, because this configuration is a very common
type and therefore, the power splitters 134a, 134b, 134c,
134d are comparatively inexpensive. The power splitter
134a of the second coupling stage 134 serves to forward
an attenuated portion of its input signal to each of the
further power splitters 134b, 134c, 134d, which, as well
as the first power splitter 134a, also operate as power
combiners in the reverse direction.
[0055] For example, if the input port 110a is supplied
with a calibration signal sig, said calibration signal sig is
attenuated by 3 dB by the first power splitter 132a of the
first coupling stage 132 and forwarded to the further pow-
er splitter 134a of the second coupling stage 134. Again,
the signal fed to the power splitter 134a, is attenuated by
6-dB by means of the power splitter 134a, whereby an
attenuated signal is obtained at each of the four output
ports of the power splitter 134a. As can be seen from
FIG. 3, a second output port of the power splitter 134a
is terminated by termination means 136a, because this
output branch of the power splitter 134a is not required
for the present configuration of the coupling structure
130. The further three output ports of the power splitter
134a are each connected with one of the further power
splitters 134b, 134c, 134d of the same second coupling
stage 134. Thus, an attenuated portion of the input cali-
bration signal sig is fed from the first power splitter 134a
of the second coupling stage 134 to the further power
splitters 134b, 134c, 134d of the second coupling stage
134. At the further power splitters 134b, 134c, 134d,
which also operate as power combiners in the reverse
direction, the further attenuated input signal is forwarded
to the further power splitters 132b, 132c, 132d of the first
coupling stage 132, whereby, at an output of the power
splitters 132b, 132c, 132d, which may also operate as
power combiners in the reverse direction, attenuated sig-
nal portions sig12, sig13, sig14 are obtained.
[0056] As can be seen from FIG. 3, hence, the coupling
structure 130 according to the embodiment generates a
first coupled signal portion sig12 depending on the cali-
bration signal sig input to the first input port 110a, wherein
the first coupled signal portion sig12 is returned by the
coupling structure 130 to the second input port 110b as
a feedback signal.
[0057] In analogy thereto, further attenuated signal
portions sig13, sig14 are provided by the coupling struc-
ture 130 depending on the calibration signal sig, whereby
the further signal portions sig13, sig14 may be returned

to the transceiver 212, like the first attenuated signal por-
tion sig12, for evaluation of attenuation and delay char-
acteristics imposed on the signal sig and the fed back
signal portion sig12, sig13, sig14, respectively, e.g. within
the transmission lines 210a, 210b, ...
[0058] In a forward direction, i.e. in FIG. 3 from the left
to the right, the second power splitter 134b of the second
coupling stage 134 operates in the same fashion as the
first power splitter 134a of the second coupling stage
134. The same holds true for the further power splitters
134c, 134d. I.e., each of the power splitters 134a, 134b,
134c, 134d of the second coupling stage 134 is config-
ured to receive at its input an attenuated calibration signal
which is further attenuated by the respective power split-
ters of the second coupling stage 134 and which is then
forwarded to the further power splitters of the second
coupling stage which, in turn, attenuate the received sig-
nals and forward them to the first coupling stage, where
they are processed in the sense of the feedback signal
portions sig12, sig13, sig14.
[0059] An aggregated attenuation of the signal portion
sig12 may be calculated as follows: Firstly, on the first
power splitter 132a of the first coupling stage 132, an
attenuation of 3 dB is imparted on the input signal sig.
By processing the so attenuated input signal within the
further power splitter 134a, a further attenuation of an
additional 6 dB is effected. I.e., at an output of the power
splitter 134a, the calibration signal is already attenuated
by 9 dB. In the signal path connecting an output of the
power splitter 134a with the power splitter 134b, an at-
tenuation device 138a is provided which effects a further
attenuation of 8 dB to the signal, which results in an ag-
gregated attenuation at an output of the attenuation de-
vice 138a of 17 dB. After processing within the power
splitter 134b, which combines the signal obtained at an
output of the attenuation device 138a, an overall atten-
uation of 23 dB is obtained.
[0060] After being processed by the power splitter
132b, which also operates in the sense of a power com-
biner in the direction from the right of FIG. 3 to the left,
an aggregated attenuation of 26 dB is imparted on the
portion sig12 of the calibration signal sig, which is ob-
tained at the input port 110b, i.e. the loop-back signal
sig12, which is forwarded from the input signal 110b to
e.g. the transceiver 212 of the base station 210 (cf. FIG.
2) for analysis. Generally, for a proper calibration, it is
important to know the specific attenuation for all paths to
be calibrated, which, according to the symmetrical ap-
proach, should be the same for all paths. Of course, other
values than 26 dB for an overall attenuation are also us-
able.
[0061] Likewise, the further signal paths for the signal
portions sig13, sig14 and any other signal paths will yield
a uniform aggregated attenuation of 26 dB thus offering
a symmetry regarding signal attenuation regardless of
the specific input port 110a, 110b, 110c, 110d chosen
for supplying the calibration signal sig to the coupling
structure 130 or the calibration device 100, respectively.
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For this purpose, several further attenuation devices
138b, .., 138f are provided as can be seen from FIG. 3.
Moreover, a third output port of each 6 dB splitter 134a,
134b, 134c, 134d is terminated by appropriate termina-
tion devices 136a, 136b, 136c, 136d.
[0062] Thus, a particularly efficient calibration can be
performed, because any signal path configuration com-
prises comparable attenuation characteristics.
[0063] Preferably, according to a further advanta-
geous embodiment, the same holds true for a delay char-
acteristic of the various signal paths within the coupling
structure 130 between the different input ports 110a,
110b, 110c, 110d and/or output ports 120a, 120b, 120c,
120d. For this purpose, an effective electrical length of
the respective signal paths has to be identical so that no
relative phase delay for the various signal paths is at-
tained.
[0064] FIG. 4 depicts a further embodiment 130a of a
coupling structure according to an embodiment.
[0065] In contrast to the coupling structure 130 as de-
picted by FIG. 3, the coupling structure 130a of FIG. 4
primarily relies on directional couplers which are com-
prised within the coupling stages 133, 137. Only a further
coupling stage 135 comprises power splitters compara-
ble to the power splitters of the stages 132, 134 as de-
picted by FIG. 3.
[0066] The provisioning of directional couplers 133a,
133b, .. has a deciding advantage over power splitters,
because an insertion loss of a signal supplied to the first
input port 110a, which is to be transmitted to the first
output port 120a, can be kept comparatively low as com-
pared to the configuration depicted by FIG. 3.
[0067] For instance, the coupler 133a of the coupling
structure 130a according to FIG. 4 may be designed as
a 20 dB-type directional coupler, which outputs at its out-
put a captured signal portion attenuated by 20 dB, where-
as an effective insertion loss of the signal travelling from
the input port 110a via the directional coupler 133a to the
output port 120a is only about 0.1 dB. That is, the con-
figuration according to FIG. 4 is particularly suited for an
ordinary operation of the RF system (FIG. 2), because if
no calibration is performed, a particularly low insertion
loss is achieved for signals travelling from the input ports
110 to the output ports 120 (FIG. 2).
[0068] A signal portion coupled by means of the direc-
tional coupler 133a from the input port 110a is forwarded
to the power splitter 135a which distributes the attenuat-
ed signal as obtained at its output ports to further power
splitters or combiners 135b’, 135c’, 135d’, each of said
combiners 135b’, 135c’, 135d’, forwards a further atten-
uated signal to the further directional couplers 137b,
137c, 137d. The further directional couplers 137b, 137c,
137d insert the signal they are supplied with into a signal
line connected to the respective input ports 110b, 110c,
110d, whereby feedback signals may be returned on said
input ports 110b, 110c, 110d to an external device 212
(FIG.2), which has sent a corresponding calibration sig-
nal to the input port 110a of the coupling structure of FIG.

4.
[0069] The coupling structure 130a as depicted by FIG.
4 is symmetrical regarding its signal processing and the
generation of feedback signals which are coupled to fur-
ther input ports 110b, 110c, 110d. That means that, if a
calibration signal is e.g. fed to a further input port, such
as e.g. input port 110c, it is processed regarding delay
and attenuation in the same way as it would be inserted
to input port 110a of the coupling structure 130a.
[0070] I.e., at the further input ports 110a, 110b, 110c,
110d, respective loop-back signal portions are obtained,
all of which have been imparted the same attenuation
and phase delay.
[0071] For this purpose, the further power splitters
135b, 135c, 135d of the coupler stage 135, the combiners
135a’, 135b’, 135c’, 135d’ and the couplers 133a, 133b,
133c, 133d, 137a, 137b, 137c, 137d of the stages 133,
137 have to be configured identically.
[0072] Although this configuration is the basis for a par-
ticularly preferred embodiment, which - due to its sym-
metry - enables a simple and efficient calibration, it is
also possible to provide different signal paths within the
coupling structure 130, 130a with different attenuation
and/or delay properties. However, these differences
must be taken into consideration by the external device
212 which provides the calibration signal sig and which
evaluates return signal portions sig12, sig13, sig14.
[0073] FIG. 5a depicts a further coupling structure
130b which comprises two input ports 110a, 110b and
two output ports 120a, 120b.
[0074] The coupling structure 130b comprises a cou-
pler 137e which enables to couple a portion of the cali-
bration signal sig as supplied to the first input port 110a
back to the second input port 110b in the form of the
coupled signal portion sig12.
[0075] FIG. 5b shows a further coupling structure 130c
which in sum comprises three different input ports 110a,
110b, 110c and three output ports 120a, 120b, 120c.
[0076] As can be seen from FIG. 5b, three couplers
137e, 137f, 137g are provided, which are connected to
the input ports 110a, 110b, 110c via respective power
splitters 135e, 135f, 135g and to the specific output ports
120a, 120b, 120c via respective power splitters or com-
biners, respectively, 139e, 139f, 139g.
[0077] The configuration depicted by FIG. 5b advan-
tageously enables to couple a signal portion of a calibra-
tion signal e.g. received via input port 110a to both input
ports 110b, 110c for feedback transmission to an external
device such as the transceiver 212 (FIG. 2). Again, the
coupling structure 130c is symmetrical regarding its in-
puts 110a, 110b, 110c, which means that a calibration
signal may also be inserted into the further input ports
110b, 110c, and that at the further input ports, similar
portions of the calibration signal are obtained.
[0078] The combiners 139e, 139f, 139g serve - in a
per se known manner - to combine output signals ob-
tained at an output of the respective couplers 137e, 137f,
137g and to provide the combined signal portions to the
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outputs 120a, 120b, 120c, respectively.
[0079] FIG. 5c depicts a further coupling structure
130d, which comprises an overall number of four input
ports 110a, 110b, 110c, 110d, and an overall number of
four output ports 120a, 120b, 120c, 120d.
[0080] The operation of the coupling structure 130d is
similar to the coupling structures 130b, 130c already ex-
plained above with reference to FIG. 5a, 5b.
[0081] The power splitters 135h, 135i, 135j, 135k split
signals incoming in the various input ports 110a, 110b,
110c, 1110d for output to respective couplers 137h, 137i,
137j, 137k, 1371, 137m, whereas the power combiners
139h, 139i, 139j, 139k in a per se known manner combine
signals received at their respective three input ports for
output to the respective output ports 120a, 120b, 120c,
120d of the coupling structure 130d.
[0082] The aforedescribed coupling structures may
e.g. be realised by discrete coupling devices, by cables,
or by printed circuits.
[0083] FIG. 6a depicts a front view of a particularly pre-
ferred embodiment of a coupling structure 130e that may
be used within a coupling device according to the em-
bodiments.
[0084] As can be gathered from FIG. 6a, the coupling
structure 130e comprises an electrically conductive
housing 131a which comprises a basically cylindrical
shape with a circular cross-section. Three inner conduc-
tors 131d1, 231d2, 131d3 are arranged within said con-
ductive housing 131a.
[0085] The electrically conductive housing 131a is
preferably connected to an electric reference potential
such as a ground potential 131b of the RF system 200
(FIG. 2).
[0086] The inner conductors 131d1, 131d2, 131d3 as
such are not isolated, so that electric fields will propagate
in a per se known manner from the inner conductors to
the electrically conductive housing 131a as well as to the
further inner conductors, whereby a mutual coupling
131e12, 131e13, .. between the inner conductors is
achieved.
[0087] An impedance of a transmission line constituted
by an inner conductor 131d1 and the electrically conduc-
tive housing 131a may in a per se known manner be
tuned by changing the geometry of the inner conductor
131d1 and/or its distance to the conductive housing
131a.
[0088] Moreover, a mutual coupling attenuation be-
tween the inner conductors 131d1, 131d2, 131d3 may
be influenced by the geometry and/or position of the
shielding means 131c, which are connected to the con-
ductive housing 131 in an electrically conductive manner
and which extend radially inwards from said housing
131a.
[0089] Thus, a coupling attenuation between the var-
ious inner conductors 131d1, 131d2, 131d3 may be
tuned.
[0090] The coupling structure 130e advantageously
provides for a mutual coupling of the inner conductors,

whereby discrete or lumped couplers as depicted by the
embodiments according to FIG. 3 to FIG. 5c are not re-
quired anymore. Instead, the mutual coupling between
the inner conductors is advantageously employed to re-
alize the coupling attenuation required by the coupling
structure 130 according to the embodiments.
[0091] As such, the coupling structure 130e of FIG. 6a
is comparable in function to the coupling structure 130c
depicted by FIG. 5b.
[0092] FIG. 6b depicts a front view of a further coupling
structure 130f which is similar to the configuration ac-
cording to FIG. 6a but which provides an overall number
of four input ports and four output ports each of which
are interconnected by the inner conductors 131d1,
131d2, 131d3, 131d4.
[0093] Several shielding means 131c are provided
within the electrically conductive housing to control the
mutual coupling attenuation between the inner conduc-
tors. The coupling and impedance may i.a. be tuned by
altering geometrical parameters 131d1’, 131c’.
[0094] FIG. 6c depicts an RF system comprising a
base station 210 and an antenna system 220. Advanta-
geously, the coupling structure 130f which has been ex-
plained above with reference to FIG. 6b is integrated into
the transmission lines between the base station 210 and
the antenna system 220 thus enabling a particularly ef-
ficient calibration of those parts of the transmission lines
which are arranged between the base station 210 and
the coupling structure 130f. For a proper calibration of
the system, the device 130f should be placed as close
to the antenna system 220 as possible, thus minimizing
the length of those signal paths to the antenna system
220 which cannot be calibrated since they do not form
part of the calibration loop established according to the
embodiments.
[0095] The description and drawings merely illustrate
the principles of the invention. It will thus be appreciated
that those skilled in the art will be able to devise various
arrangements that, although not explicitly described or
shown herein, embody the principles of the invention and
are included within its spirit and scope. Furthermore, all
examples recited herein are principally intended ex-
pressly to be only for pedagogical purposes to aid the
reader in understanding the principles of the invention
and the concepts contributed by the inventor(s) to fur-
thering the art, and are to be construed as being without
limitation to such specifically recited examples and con-
ditions. Moreover, all statements herein reciting princi-
ples, aspects, and embodiments of the invention, as well
as specific examples thereof, are intended to encompass
equivalents thereof.
[0096] The functions of the various elements shown in
the FIGs., including any functional blocks labeled as
’processors’, may be provided through the use of dedi-
cated hardware as well as hardware capable of executing
software in association with appropriate software. When
provided by a processor, the functions may be provided
by a single dedicated processor, by a single shared proc-
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essor, or by a plurality of individual processors, some of
which may be shared. Moreover, explicit use of the term
’processor’ or ’controller’ should not be construed to refer
exclusively to hardware capable of executing software,
and may implicitly include, without limitation, digital signal
processor (DSP) hardware, network processor, applica-
tion specific integrated circuit (ASIC), field programmable
gate array (FPGA), read only memory (ROM) for storing
software, random access memory (RAM), and non vol-
atile storage. Other hardware, conventional and/or cus-
tom, may also be included. Similarly, any switches shown
in the FIGS. are conceptual only. Their function may be
carried out through the operation of program logic,
through dedicated logic, through the interaction of pro-
gram control and dedicated logic, or even manually, the
particular technique being selectable by the implementer
as more specifically understood from the context.
[0097] It should be appreciated by those skilled in the
art that any block diagrams herein represent conceptual
views of illustrative circuitry embodying the principles of
the invention. Similarly, it will be appreciated that any
flow charts, flow diagrams, state transition diagrams,
pseudo code, and the like represent various processes
which may be substantially represented in computer
readable medium and so executed by a computer or proc-
essor, whether or not such computer or processor is ex-
plicitly shown.

Claims

1. Calibration device (100) for calibrating a system
(200) that is configured to process radio frequency,
RF, signals, wherein said calibration device (100)
comprises a plurality of input ports (110a, 110b) and
a coupling structure (130) that is configured to re-
ceive a signal (sig) at at least one of said input ports
(110a, 110b) and to forward a portion (sig12) of said
received signal (sig) to at least another one of said
input ports (110a, 110b), wherein said portions
(sig12) of said received signal (sig) comprises a pre-
determined delay and/or attenuation with respect to
said received signal (sig).

2. Calibration device (100) according to claim 1, where-
in said coupling structure (130) is configured to for-
ward a portion (sig12, sig13, sig14) of said received
signal (sig) to all other input ports (110b, 110c, 110d),
wherein said portion (sig12, sig13, sig14) of said re-
ceived signal (sig) comprises a predetermined delay
and/or attenuation with respect to said received sig-
nal (sig).

3. calibration device (100) according to one of the pre-
ceding claims, wherein said calibration device (100)
comprises a plurality of output ports (120a, 120b),
preferably as many output ports (120a, 120b) as
there are input ports (110a, 110b), and wherein said

coupling structure (130) is configured to forward a
signal received at a specific input port (110a) to a
specific output port (120a).

4. Calibration device (100) according to claim 3, where-
in said coupling structure (130) comprises a first cou-
pling stage (132, 133), said first coupling stage (132,
133) comprising at least one power splitter (132a) or
a coupler (133a), preferably a directional coupler, for
forwarding a signal (sig) received at a specific input
port (110a) to both a specific output port (120a) that
is associated with said specific input port (110a) and
a second coupling stage (134, 135), wherein said
second coupling stage (134, 135) is configured to
distribute said signal (sig) to at least one further input
port (110b, 110c, 110d).

5. Calibration device (100) according to claim 4, where-
in said first coupling stage (133) comprises a coupler
(133a), preferably a directional coupler, for coupling
said received signal (sig) to the second coupling
stage (135).

6. Calibration device (100) according to one of the
claims 4 to 5, wherein said coupling structure (130)
comprises a coupler (137b), preferably a directional
coupler, for coupling said portion (sig12) of said re-
ceived signal (sig) which comprises a predetermined
delay and/or attenuation with respect to said re-
ceived signal (sig), back to an input port (110b).

7. Calibration device (100) according to one of the pre-
ceding claims, wherein said coupling structure (130)
comprises at least one attenuation device (138a, ..,
138f) for applying an attenuation to a signal proc-
essed by said coupling structure (130).

8. Calibration device (100) according to one of the pre-
ceding claims, wherein signal paths provided by said
coupling structure (130) from a specific input port
(110a) to any other input port (110b, 110c, 110d)
each comprise a substantially identical electronic
length and/or a substantially identical aggregated at-
tenuation.

9. Calibration device (100) according to one of the pre-
ceding claims, wherein said coupling structure
(130e, 130f) comprises an electrically conductive
housing (131a), a number of inner conductors
(131d1, 131d2, 131d3, 131d4) each of which con-
nects a specific input port (110a, 110b, 110c, 110d)
with a respective output port (120a, 120b, 120c,
120d), and shielding means (131c) at least partially
arranged between neighbouring inner conductors
(131d1, 131d2, 131d3, 131d4) to effect a coupling
attenuation between said neighbouring inner con-
ductors (131d1, 131d2, 131d3, 131d4).
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10. Calibration device (100) according to claim 9, where-
in said electrically conductive housing (131a) com-
prises a basically cylindrical shape with a circular
cross-section, wherein said inner conductors
(131d1, 131d2, 131d3, 131d4) are arranged sub-
stantially parallel to a longitudinal axis of said hous-
ing (131a), and wherein said shielding means (131c)
at least partially extend in a radially inward direction
from a wall of said housing (131a).

11. Antenna system (220) of an RF processing system
(200), wherein said antenna system (220) comprises
at least one calibration device (100) according to one
of the preceding claims.

12. Method of operating a calibration device (100),
wherein said calibration device (100) comprises a
plurality of input ports (110a, 110b) and a coupling
structure (130) that is configured to receive a signal
(sig) at at least one of said input ports (110a, 110b)
and to forward a portion (sig12) of said received sig-
nal (sig) to at least another one of said input ports
(110a, 110b), wherein said portion (sig12) of said
received signal (sig) comprises a predetermined de-
lay and/or attenuation with respect to said received
signal (sig), said method comprising the following
steps: supplying a signal (sig) to said calibration de-
vice (100) at a specific input port (110a) via a first
transmission line (210a), evaluating a signal portion
(sig12) that is output by said calibration device (100)
at at least one further input port (110b) via a second
transmission line (210b) in reaction to said signal
(sig).

13. Method according to claim 12, wherein said calibra-
tion device (100) is preferably configured according
to one of the claims 1 to 10, wherein said calibration
device (100) is used for transmitting radio frequency,
RF, user signals from an RF source (210) to an an-
tenna system (220) which is connected to output
ports (120a, 120b, 120c, 120d) of said calibration
device (100).

14. Method according to claim 13, wherein, in a tempo-
rally alternating fashion, user signals and calibration
signals (sig) are supplied to said calibration device
(100).

Amended claims in accordance with Rule 137(2)
EPC.

1. Calibration device (100) for calibrating a system
(200) that is configured to process radio frequency,
RF, signals, wherein said calibration device (100)
comprises a plurality of input ports (110a, 110b) and
a coupling structure (130) that is configured to re-
ceive a signal (sig) at at least one of said input ports

(110a, 110b) and to forward a portion (sig12) of said
received signal (sig) to at least another one of said
input ports (110a, 110b), wherein said portion (sig12)
of said received signal (sig) comprises a predeter-
mined delay and/or attenuation with respect to said
received signal (sig), wherein signal paths provided
by said coupling structure (130) from a specific input
port (110a) to any other input port (110b, 110c, 110d)
each comprise a substantially identical electronic
length and/or a substantially identical aggregated at-
tenuation.

2. Calibration device (100) according to claim 1,
wherein said coupling structure (130) is configured
to forward a portion (sig12, sig13, sig14) of said re-
ceived signal (sig) to all other input ports (110b, 110c,
110d), wherein said portion (sig12, sig13, sig14) of
said received signal (sig) comprises a predeter-
mined delay and/or attenuation with respect to said
received signal (sig).

3. Calibration device (100) according to one of the
preceding claims, wherein said calibration device
(100) comprises a plurality of output ports (120a,
120b), preferably as many output ports (120a, 120b)
as there are input ports (110a, 110b), and wherein
said coupling structure (130) is configured to forward
a signal received at a specific input port (110a) to a
specific output port (120a).

4. Calibration device (100) according to claim 3,
wherein said coupling structure (130) comprises a
first coupling stage (132, 133), said first coupling
stage (132, 133) comprising at least one power split-
ter (132a) or a coupler (133a), preferably a direction-
al coupler, for forwarding a signal (sig) received at a
specific input port (110a) to both a specific output
port (120a) that is associated with said specific input
port (110a) and a second coupling stage (134, 135),
wherein said second coupling stage (134, 135) is
configured to distribute said signal (sig) to at least
one further input port (110b, 110c, 110d).

5. Calibration device (100) according to claim 4,
wherein said first coupling stage (133) comprises a
coupler (133a), preferably a directional coupler, for
coupling said received signal (sig) to the second cou-
pling stage (135).

6. Calibration device (100) according to one of the
claims 4 to 5, wherein said coupling structure (130)
comprises a coupler (137b), preferably a directional
coupler, for coupling said portion (sig12) of said re-
ceived signal (sig) which comprises a predetermined
delay and/or attenuation with respect to said re-
ceived signal (sig), back to an input port (110b).

7. Calibration device (100) according to one of the

19 20 



EP 2 477 273 A1

12

5

10

15

20

25

30

35

40

45

50

55

preceding claims, wherein said coupling structure
(130) comprises at least one attenuation device
(138a, .., 138f) for applying an attenuation to a signal
processed by said coupling structure (130).

8. Calibration device (100) according to one of the
preceding claims, wherein said coupling structure
(130e, 130f) comprises an electrically conductive
housing (131a), a number of inner conductors
(131d1, 131d2, 131d3, 131d4) each of which con-
nects a specific input port (110a, 110b, 110c, 110d)
with a respective output port (120a, 120b, 120c,
120d), and shielding means (131c) at least partially
arranged between neighbouring inner conductors
(131d1, 131d2, 131d3, 131d4) to effect a coupling
attenuation between said neighbouring inner con-
ductors (131d1, 131d2, 131d3, 131d4).

9. Calibration device (100) according to claim 8,
wherein said electrically conductive housing (131a)
comprises a basically cylindrical shape with a circu-
lar cross-section, wherein said inner conductors
(131d1, 131d2, 131d3, 131d4) are arranged sub-
stantially parallel to a longitudinal axis of said hous-
ing (131a), and wherein said shielding means (131c)
at least partially extend in a radially inward direction
from a wall of said housing (131a).

10. Antenna system (220) of an RF processing sys-
tem (200), wherein said antenna system (220) com-
prises at least one calibration device (100) according
to one of the preceding claims.

11. Method of operating a calibration device (100),
wherein said calibration device (100) comprises a
plurality of input ports (110a, 110b) and a coupling
structure (130) that is configured to receive a signal
(sig) at at least one of said input ports (110a, 110b)
and to forward a portion (sig12) of said received sig-
nal (sig) to at least another one of said input ports
(110a, 110b), wherein said portion (sig12) of said
received signal (sig) comprises a predetermined de-
lay and/or attenuation with respect to said received
signal (sig), said method comprising the following
steps: supplying a signal (sig) to said calibration de-
vice (100) at a specific input port (110a) via a first
transmission line (210a), evaluating a signal portion
(sig12) that is output by said calibration device (100)
at at least one further input port (110b) via a second
transmission line (210b) in reaction to said signal
(sig), wherein signal paths provided by said coupling
structure (130) from a specific input port (110a) to
any other input port (110b, 110c, 110d) each com-
prise a substantially identical electronic length
and/or a substantially identical aggregated attenua-
tion.

12. Method according to claim 11, wherein said cal-

ibration device (100) is preferably configured accord-
ing to one of the claims 1 to 10, wherein said cali-
bration device (100) is used for transmitting radio
frequency, RF, user signals from an RF source (210)
to an antenna system (220) which is connected to
output ports (120a, 120b, 120c, 120d) of said cali-
bration device (100).

13. Method according to claim 12, wherein, in a tem-
porally alternating fashion, user signals and calibra-
tion signals (sig) are supplied to said calibration de-
vice (100).
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