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1
WIRELESS COMMUNICATIONS ENTITIES
USING SWEEPING TONE TO EFFICIENTLY
COEXISTING

CROSS-REFERENCES TO RELATED
APPLICATIONS

This application is a continuation of copending Interna-
tional Application No. PCT/EP2018/063810, filed May 25,
2018, which is incorporated herein by reference in its
entirety, and additionally claims priority from European
Application No. EP 17173048 .4, filed May 26, 2017, which
is incorporated herein by reference in its entirety.

The present invention concerns the field of wireless
communication and, more specifically, apparatuses config-
ured to operate in a wireless communications network cell,
a base-station configured to operate a wireless communica-
tions network cell, a wireless communications network,
methods for operating the same and to a non-transitory
computer program product. The invention further relates to
a narrow-band sweeping tone for coexistence of critical
transmission.

BACKGROUND OF THE INVENTION

There may exist requirements to have transmission-criti-
cal and/or ultra-reliable low-latency communication
(URLLC) narrow-band devices that transmit spontaneously
together with coexisting wide-band network without signifi-
cant interference to the data operation. Additionally, these
narrow-band devices have to be protected from unwanted
interference from the wide-band primary network. This may
be an important requirement to keep the URLLC as robust
as possible. There may exist solutions that allow for having
a valid transmission at the guard bands using narrow-band
signals. When transmitting in the guard band, there has to be
a reduced Adjacent Channel Leakage Ration (ACLR) using
sharp filters. Accordingly, there exist concepts for an ACLR
reduction and sharp band waveform design. Narrow-band
signals may be transmitted in the guard bands. The guard
bands may be reused in time and/or frequency. There may
exist interference detection techniques that allow for detec-
tion of interference in such a guard band.

There is a need to enhance efficiency of wireless com-
munications resources.

SUMMARY

An embodiment may have an apparatus configured to
operate in a wireless communications network cell that is
operated so as to provide a first transmission band and a
second transmission band being separated by a narrow band;
or wherein the narrow band is arranged adjacent to the first
or second transmission band; wherein the apparatus is
configured to transmit a data signal in the narrow band using
a frequency band having frequencies of the narrow band;
wherein the apparatus is configured to transmit an indicator
signal in the frequency band prior to transmitting the data
signal so as to indicate the transmission of the data signal.

Another embodiment may have an apparatus configured
to operate in a wireless communications network that is
operated so as to provide a first transmission band and a
second transmission band being separated by a narrow band;
or wherein the narrow band is arranged adjacent to the first
or second transmission band; wherein the apparatus is
configured to reduce a channel leakage ratio to one value of
at least two or three values, the channel leakage ratio
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indicating a leakage of signal power from the first or second
transmission band to the narrow band responsive to having
determined a presence of an indicator signal in the narrow
band.

Another embodiment may have a base station configured
to operate a wireless communications network cell so as to
provide a first transmission band and a second transmission
band being separated by a narrow band; or wherein the
narrow band is arranged adjacent to the first or second
transmission band; wherein the base station is configured to
receive an indicator signal in the narrow band and to
transmit data to an apparatus that is operated to transmit a
signal in the second transmission band, the data indicating
that the apparatus is requested to reduce a channel leakage
ratio indicating a signal power of the transmitted signal in
the narrow band.

According to another embodiment, a wireless communi-
cations network may have: an inventive apparatus, being a
first apparatus; and an inventive base station, being a first
base station.

According to another embodiment, a method for operat-
ing an apparatus in a wireless communications network cell
that is operated so as to provide a first transmission band and
a second transmission band being separated by a narrow
band, or wherein the narrow band is arranged adjacent to the
first or second transmission band, may have the steps of:
transmitting a data signal in the narrow band using a
frequency band having frequencies of the narrow band;
transmitting an indicator signal in the frequency band prior
to transmitting the data signal so as to indicate the trans-
mission of the data signal.

According to another embodiment, a method for operat-
ing an apparatus in a wireless communications network that
is operated so as to provide a first transmission band and a
second transmission band being separated by a narrow band,
or wherein the narrow band is arranged adjacent to the first
or second transmission band, may have the step of: reducing
a channel leakage ratio to one value of at least two values,
the channel leakage ratio indicating a leakage of signal
power from the first or second transmission band to the
narrow band responsive to having determined a presence of
an indicator signal in the narrow band.

According to another embodiment, a method for operat-
ing a base station so as to operate a wireless communications
network cell so as to provide a first transmission band and
a second transmission band being separated by a narrow
band, or wherein the narrow band is arranged adjacent to the
first or second transmission band, may have the step of:
receiving an indicator signal in the narrow band and trans-
mitting data to an apparatus that is operated to transmit a
signal in the second transmission band, the data indicating
that the apparatus is requested to reduce a channel leakage
ratio indicating a signal power of the transmitted signal in
the narrow band.

According to another embodiment, a non-transitory com-
puter program product may have a computer readable
medium storing instructions which, when executed on a
computer, carry out the inventive methods.

The inventors have found that a narrow-band frequency
range may be used for ultra-reliable communication when
announcing such a communication to other nodes such that
the other nodes may reduce their usage of the narrow band
and such that a sweeping or cleaning of the frequency band
is obtained. This allows for a low interference in the narrow
band and thus for a reliable communication.

According to an embodiment, an apparatus is configured
to operate in a wireless communications network cell that is
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operated so as to provide a first transmission band and a
second transmission band being separated by a narrow band.
The apparatus is configured to transmit a data signal using
a frequency band comprising a center frequency, wherein the
center frequency is a frequency of the narrow band. The
apparatus is configured to transmit an indicator signal in the
frequency band prior to transmitting the data signal so as to
indicate the transmission of the data signal. This allows for
a notification of further network nodes or communicating
devices so as to ensure that they avoid disturbing the
announced communication in the narrow band. Thus, the
embodiment may allow for using the narrow band for
ultra-reliable communication and thus for an enhancement
of the network resources provided as the ultra-reliable
communication may be transmitted with existing networks.

According to an embodiment, the narrow band is one of
a plurality of narrow bands separating a plurality of trans-
mission bands in the wireless communications network cell.
The apparatus is configured to transmit the indicator signal
in the plurality of narrow bands. This may allow for a
sweeping through the plurality of narrow bands and may
allow for a transmission which narrow bands the apparatus
wants to use or is able to use. This may allow a base-station
or a further network node to allocate one or more of the
indicated narrow bands to the apparatus.

According to an embodiment, the narrow band is one of
a plurality of narrow bands in the widest communications
network cell, the plurality of narrow bands separating a
plurality of transmission bands. The apparatus is configured
to select one of the plurality of narrow bands for transmis-
sion of the data signal and to transmit the indicator signal in
the selected narrow band whilst not transmitting the indica-
tor signal in a different narrow band of the plurality of
narrow bands. This may allow for a selection by the appa-
ratus which narrow band shall be used for ultra-reliable
communication.

According to an embodiment, the apparatus is configured
to code the indicator signal with a first modulation coding
scheme comprising a first information bitrate and to code the
data signal with a second modulation coding scheme com-
prising a second information bitrate. This may allow for
using a situation-adequate modulation coding scheme such
as a low-modulation coding scheme comprising a low
information bitrate for the indicator signal that may face a
high amount of interference in the narrow band and to use
a higher modulation coding scheme comprising a higher
information bitrate for the data signal that is expected to face
a lower amount of interference. This may allow for an
adaptation of the used information bitrate.

According to an embodiment, the apparatus is configured
to transmit the indicator signal in a plurality of subframes or
slots of a communication protocol of the wireless commu-
nications network cell. This may allow for a high chance of
the indicator signal being detected by a receiving node.

According to an embodiment, the apparatus is configured
to transmit the indicator signal responsive to a transmission
query received from an application of the apparatus. The
transmission query may indicate a requested transmission of
data. The apparatus may be configured to deactivate the
transmission in the narrow band after the transmission of the
data signal. The embodiment may allow for reserving the
narrow band for the ultra-reliable communication in situa-
tions that may use the ultra-reliable communication and to
unblock the narrow band after the transmission for other
purposes. This may allow for a further increase of resource
efficiency.
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According to an embodiments, an apparatus is configured
to operate in a wireless communications network cell that is
operated so as to provide a first transmission band and a
secand transmission band being separated by a narrow band.
The apparatus is configured to reduce a channel leakage
ratio indicating a signal power of a transmitted signal in the
narrow band responsive to having determined a presence of
an indicator signal in the narrow band. The apparatus is
configured to use as a new value of the channel leakage ratio
one value of at least three values for reducing the channel
leakage ratio. The at least three values may comprise a
minimum value ACLR,,,,, a maximum value ACLR,,,. and
at least one intermediate value ACLR,,,; between the mini-
mum  value and the maximum value, i.e.,
ACLR,,,<ACLR,,,,<ACLR,, .. The determining may be
based on own observations and/or may be based on infor-
mation received from a further node such as a base-station.
The apparatus may thus be configured to avoid disturbing or
interfering with the narrow band responsive to the indicator
signal by reducing the channel leakage ratio. This may be
understood as continuation of communication while avoid-
ing interfering with the adjacent narrow band. This may
allow for supporting the communication of other nodes. This
embodiment may be implemented together with the embodi-
ment according to which an apparatus transmits the indicator
signal, i.e., an apparatus may transmit a first indicator signal
and may reduce its channel leakage ratio responsive to a
second indicator signal.

According to an embodiment, the apparatus may be
configured to transmit a transmission signal in the second
transmission band using a first channel leakage ratio indi-
cating a signal power of the transmitted signal in the narrow
band. Responsive to having determined the presence of the
indicator signal in the narrow band, the apparatus is con-
figured to continue transmitting in the second transmission
band using a second channel leakage ratio having a lower
but non-zero signal power in the narrow band than the first
channel leakage ratio. This may allow for a situation depen-
dent on increasing signal processing allowing for an
increased data transmission in the whole frequency band and
thus for a high response efficiency.

According to an embodiment, the apparatus is configured
to reduce a roll-off factor for the transmission or is config-
ured to insert zero-values into the transmitted signal to
reduce the channel leakage ratio. Thus, the apparatus may be
configured to change signal processing in the time-domain
and/or in the frequency-domain so as to reduce the channel
leakage ratio. According to an embodiment, the apparatus is
configured to reduce the channel leakage ratio responsive to
determining the presence of the indicator signal indicating a
transmission of a data signal in the narrow band and to
increase the channel leakage ratio after the transmission of
the data signal. Thus, when the narrow band seems to be
unused by the ultra-reliable communication, the apparatus
may reduce its efforts for the signal processing which may
allow for a fast signal processing and/or for a low-energy
consumption.

According to an embodiment, the narrow band is a guard
band or a wireless communications protocol such as Long-
Term Evaluation (LTE) or 5G.

According to an embodiment, a base-station is configured
to operate a wireless communications network cell so as to
provide a first transmission band and a second transmission
band being separated by a narrow band. The base-station is
configured to receive an indicator signal in the narrow band
and to transmit data to an apparatus that is operated to
transmit a signal in the second transmission band. The data
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indicates that the apparatus is requested to reduce a channel
leakage ratio indicating a signal power of the transmitted
signal in the narrow band. This may allow for controlling
other network nodes so as to reduce their channel leakage
ratio responsive to reception of the indicator signal.

According to an embodiment, the indicator signal com-
prises information indicating a request for transmitting a first
data signal in a first frequency range of the narrow band. The
basestation is configured to assign the first frequency range
to a first apparatus transmitting the indicator channel and to
assign a second frequency range of the metal band to a
second apparatus for transmission of a second data signal.
The indication for using the first frequency range may be, for
example, a simple presence of the indicator signal in the
narrow band. Alternatively or in addition, the indicator
signal may comprise a dedicated information that indicates
a specific frequency range in the narrow band. Based
thereon, the basestation may recognize that at least a part of
the bandwidth of the narrow band is requested to be used for
a later data signal and may decide to assign the first
frequency range to the transmitter of the indicator signal.
Further bandwidth of the narrow band may be assigned to
other nodes, i.e., more than one data signal may be trans-
mitted in the narrow band. This may allow for a further
increase of resource efficiency.

According to an embodiment, a wireless communications
network comprises an apparatus that is configured to trans-
mit the indicator signal and an apparatus that is configured
to reduce its channel leakage ratio based on the indicator
signal.

According to an embodiment, a method for operating an
apparatus in a wireless communications network cell that is
operated so as to provide a first transmission band and a
second transmission band being separated by a narrow band
comprises transmitting a data signal using a frequency band
comprising a center frequency, wherein the center frequency
is a frequency of the narrow band. The method further
comprises transmitting an indicator signal in the frequency
band prior to transmitting the data signal so as to indicate the
transmission of the data signal.

According to an embodiment, a method for operating an
apparatus in a wireless communications network cell that is
operated so as to provide a first transmission band and a
second transmission band being separated by a narrow band
comprises reducing a channel leakage ratio indicating a
signal power of a transmitted signal in the narrow band
responsive to having to determine a presence of an indicator
signal in the narrow band.

According to an embodiment, a method for operating a
base-station so as to operate a wireless communications
network cell so as to provide a first transmission band and
a second transmission band being separated by a narrow
band, comprises receiving an indicator signal in the narrow
band and transmitting data to an apparatus that is operated
to transmit a signal in the second transmission band. The
data indicates that the apparatus is requested to reduce a
channel leakage ratio indicating a signal power of the
transmitted signal in the narrow band.

According to an embodiment, a non-transitory computer
program product comprises a computer-readable medium
storing instructions which, when executed on a computer
carry out a method for operating an apparatus and/or a
method for operating a base-station according to embodi-
ments described herein.

BRIEF DESCRIPTION OF THE DRAWINGS

Embodiments of the present invention will be detailed
subsequently referring to the appended drawings, in which:
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FIG. 1 is a schematic representation of three transmission
bands being displayed at a frequency-axis and separated by
narrow bands, according to an embodiment;

FIG. 2 is a schematic representation of the different
operating modes in accordance with NB-IoT, also referred to
as the NB-IoT;

FIG. 3 is a schematic representation of an example of a
network infrastructure according to an embodiment;

FIG. 4 is an exemplary representation of an LTE
OFDMA-based subframe with two antenna ports for differ-
ent selected Tx antenna ports, according to an embodiment;

FIG. 5a is a schematic representation of an arrangement
of frequency bands in the frequency range and a transmis-
sion power that may be present in the frequency bands,
according to an embodiment;

FIG. 55 is a schematic representation of the signal power
over the frequency range that is obtained responsive to
transmission of an indicator signal, according to an embodi-
ment;

FIG. 6 is a schematic illustration of a comparison of an
indicator signal and a data signal according to an embodi-
ment;

FIG. 7a is a schematic diagram of a multitude of sche-
matic filter characteristics that allow for an adaptive ACLR
according to an embodiment;

FIG. 7b is a schematic diagram of the multitude of
schematic filter characteristics that allow for an adaptive
ACLR by adjusting edges of the used frequency width
according to an embodiment;

FIG. 8a is a schematic diagram of a wireless communi-
cation network cell in an uplink scenario, according to an
embodiment;

FIG. 8b is a schematic diagram of the wireless commu-
nications cell in a downlink scenario according to an
embodiment;

FIG. 8¢ is a schematic block diagram of an apparatus that
is configured to adapt its channel leakage ratio according to
an embodiment;

FIG. 9 is a schematic diagram of a frequency range of a
guard band according to an embodiment; and

FIG. 10 is a schematic flowchart of a method for operating
narrow-band devices that aim to securely transmit in narrow
bands and of primary users and according to an embodiment.

DETAILED DESCRIPTION OF THE
INVENTION

Equal or equivalent elements or elements with equal or
equivalent functionality are denoted in the following
description by equal or equivalent reference numerals even
if occurring in different figures.

Descriptions provided herein relating to an apparatus may
relate to various kinds of apparatus such as a user equipment
and/or a base station but may also relate to other equipment
such as Internet-of-Things devices (IoT). A use of indicator
signals described herein may relate to an uplink scenario in
which an apparatus transmits data to another apparatus. This
description does relate to a downlink scenario without any
limitation. In such a scenario an apparatus may transmit data
to the receiving apparatus which is complementary to the
up-link scenario.

In the following description, a plurality of details is set
forth to provide a more thorough explanation of embodi-
ments of the present invention. However, it will be apparent
to those skilled in the art that embodiments of the present
invention may be practiced without these specific details. In
other instances, well known structures and devices are
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shown in block diagram form rather than in detail in order
to avoid obscuring embodiments of the present invention. In
addition, features of the different embodiments described
hereinafter may be combined with each other, unless spe-
cifically noted otherwise.

Embodiments described herein relate to wireless commu-
nications and to the field of using resources in a wireless
communications network. Although some embodiments
described herein are explained in light of the long-term
evolution (LTE) standard, the teachings disclosed herein
may be used without any limitation in other fields of wireless
communications such as 5G or the like.

Embodiments described herein relate to data transmission
in so-called transmission bands, i.e., frequency bands that
were originally designed for data transmission. Furthermore,
embodiments described herein relate to so-called narrow
bands that may be arranged between two transmission
bands. A bandwidth of a narrow band in accordance with
examples is at most 50%, at most 40% or at most 20% of a
bandwidth of a transmission band that is regularly used or
determined to be used for a data transmission. For example,
a narrow band may be a so-called guard band that may be
used for decaying a signal power of the transmission bands
so as to reduce or eliminate interference in adjacent trans-
mission bands. This is explained in connection with FIG. 1
showing three transmission bands 90,, 90, and 90, being
displayed at a frequency-axis. Between two adjacent trans-
mission bands 90, and 90,, 90, and 90, narrow bands 92,
and 92, are arranged which may serve as guard band each.
Although referring to, hereinafter, guard bands, the teach-
ings disclosed herein may alternatively relate to any other
adjacent frequency band that is used or occupied by a
network node or transmitter transmitting in a transmission
band 90,, 90, or 90;. A transmission band may be any
frequency range that provides for bandwidth to be used for
a data transmission in the wireless communications network.

Three operating modes for NB-IoT are now described
with reference to FIG. 2, namely the in-band LTE operation
mode, the standalone GSM operation mode, and the LTE
guard band operation mode. FIG. 2 is a schematic repre-
sentation of the different operating modes in accordance
with NB-IoT, also referred to as the NB-IoT. FIG. 2(a)
shows the in-band LTE operation mode in accordance with
which a NB-IoT carrier or frequency band 300, also referred
to as a NB-IoT channel, is deployed within the LTE carrier
or frequency band 301. FIG. 2(b) shows the standalone
GSM operation mode placing the NB-IoT frequency band
300 among a plurality of GSM carriers 302. The NB-IoT
frequency band 300 is separated by a guard band from the
GSM carriers. FIG. 2(¢) shows the LTE guard band opera-
tion mode, in accordance with which the NB-IoT carrier 300
is placed in one of the LTE guard bands provided at both
ends of the carrier of the standard LTE.

Such NB-IoT frequency bands 300 may be considered as
a narrow band. For example, a GSM carrier may comprise
a frequency width of 200 kHz. An LTE carrier may comprise
a band frequency with being, for example, 180 kHz. Thus,
such an NB-IoT band may be transmitted in a GSM carrier.

IoT devices may include physical devices, vehicles, build-
ings and other items having embedded therein electronics,
software, sensors, actuators, or the like as well as network
connectivity that enable these devices to collect and
exchange data across an existing network infrastructure.
FIG. 3 is a schematic representation of an example of such
a network infrastructure, like a wireless communication
system including a plurality of base stations eNB, to eNBs,
each serving a specific area surrounding the base station
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schematically represented by the respective cells 100, to
100,. The base stations are provided to serve users within a
cell. A user may be a stationary device or a mobile device.
Further, the wireless communication system may be
accessed by IoT devices which connect to a base station or
to a user. FIG. 3 shows an exemplary view of only five cells,
however, the wireless communication system may include
more such cells. FIG. 3 shows two users UE, and UE,, also
referred to as user equipment (UE), that are in cell 100, and
that are served by base station eNB,. Another user UE; is
shown in cell 100, which is served by base station eNB,.
The arrows 102,, 102, and 102; schematically represent
uplink/downlink connections for transmitting data from a
user UE,, UE, and UE; to the base stations eNB,, eNB, or
for transmitting data from the base stations eNB, eNB, to
the users UE,, UE,, UE;. Further, FIG. 3 shows two IoT
devices 104, and 104, in cell 100, which may be stationary
or mobile devices. The IoT device 104, accesses the wireless
communication system via the base station eNB, to receive
and transmit data as schematically represented by arrow
105,. The IoT device 104, accesses the wireless communi-
cation system via the user UE; as is schematically repre-
sented by arrow 105,.

The wireless communication system may be any single-
tone or multicarrier system based on frequency-division
multiplexing, like the orthogonal frequency-division multi-
plexing (OFDM) system, the orthogonal frequency-division
multiple access (OFDMA) system defined by the LTE
standard, or any other IFFT-based signal with or without CP,
e.g. DFT-s-OFDM or SC-FDMA. Other waveforms, like
non-orthogonal waveforms for multiple access, e.g. filter-
bank multicarrier (FBMC), may be used. Standard LTE
devices, like the users UE,, UE,, UE;, operate within a first
bandwidth, and the IoT devices 104, and 1042 operate
within a second bandwidth which is narrower than the first
bandwidth. The second bandwidth may be defined in accor-
dance with the NB-IoT enhancement of the LTE Rel. 13
standard, referred to in the following also as NB-IoT. A
wireless communication system operating in accordance
with the LTE standard may have a system bandwidth of 1.4
MHz, 3.0 MHz, 5 MHz, 10 MHz, 15 MHz, 20 MHz or
aggregated system bandwidth consisting of any combination
of these, and the bandwidth in accordance with the NB-IoT
enhancement of the LTE Rel. 13 standard may be by 200
kHz.

An OFDMA system for data transmission may include an
OFDMA-based physical resource grid which comprises
plurality of physical resource blocks (PRBs) each defined by
12 subcarriers by 7 OFDM symbols and including a set of
resource elements to which various physical channels and
physical signals are mapped. A resource element is made up
of one symbol in the time domain and one subcarrier in the
frequency domain. For example, in accordance with the LTE
standard a system bandwidth of 1.4 MHz includes 6 PRBs,
and the 200 kHz bandwidth in accordance with the NB-IoT
enhancement of the LTE Rel. 13 standard includes 1 PRB.
In accordance with LTE and NB-IoT, the physical channels
may include the physical downlink shared channel (PDSCH)
including user specific data, also referred to as downlink
payload data, the physical broadcast channel (PBCH)
including for example the master information block (MIB)
or the system information block (SIB), the physical down-
link control channel (PDCCH) including for example the
downlink control information (DCI), etc. The physical sig-
nals may comprise reference signals (RS), synchronization
signals and the like. The LTE resource grid comprises a 10
ms frame in the time domain having a certain bandwidth in
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the frequency domain, e.g. 1.4 MHz. The frame has 10
subframes of 1 ms length, and each subframe includes two
slots of 6 or 7 OFDM symbols depending on the cyclic
prefix (CP) length.

FIG. 4 shows an exemplary UTE OFDMA-based sub-
frame with two antenna ports for different selected Tx
antenna ports. The subframe includes two resource blocks
(RB) each made up of one slot of the subframe and 12
subcarriers in the frequency domain. The subcarriers in the
frequency domain are shown as subcarrier 0 to subcarrier 11,
and in the time domain, each slot includes 7 OFDM sym-
bols, e.g. in the slot 0 OFDM symbols 0 to 6 and in slot 1
OFDM symbols 7 to 13. The white boxes 106 represent
resource elements allocated to the PDSCH including the
payload or user data, also referred to a payload region. The
resource elements for the physical control channels (includ-
ing non-payload or non-user data), also referred to the
control region, are represented by the hatched boxes 108. In
accordance with examples, resource elements 108 may be
allocated to the PDCCH, to the physical control format
indicator channel (PCFICH), and to the physical hybrid
ARQ indicator channel (PHICH). The cross-hatched boxes
110 represent resource elements which are allocated to the
RS that may be used for the channel estimation. The black
boxes 112 represent unused resources in the current antenna
port that may correspond to RSs in another antenna port. The
resource elements 108, 110, 112 allocated to the physical
control channels and to the physical reference signals are not
evenly distributed over time. More specifically, in slot 0 of
the subframe the resource elements associated with the
symbol 0 and the symbol 1 are allocated to the physical
control channels or to the physical reference signals, no
resource elements in the symbols 0 and 1 are allocated to
payload data. The resource elements associated with symbol
4 in slot 0 as well as the resource elements associated with
symbols 7 and 11 in slot 1 of the subframe are allocated in
part to the physical control channels or to the physical
reference signals. The white resource elements shown in
FIG. 4 may include symbols associated with payload data or
user data and in the slot 0 for symbols 2, 3, 5 and 6, all
resource elements 106 may be allocated to payload data,
while less resource elements 106 are allocated to payload
data in symbol 4 of slot 0, and no resource element is
allocated to payload data in symbols 0 and 1. In slot 1 the
resource elements associated with symbols 8, 9, 10, 12 and
13 are all allocated to payload data, while for symbols 7 and
11 less resource clements are allocated to payload data.
Although relating to OFDMA-based subframes, embodi-
ments may also be implemented in other schemes such as
Single Carrier Frequency Division Multiple Access (SC-
FDMA).

FIG. 5a shows a schematic diagram of an arrangement of
frequency bands in the frequency range and a transmission
power P that may be present in the frequency bands for
illustrating operation of an apparatus in a wireless commu-
nications network or a cell thereof. Such a wireless com-
munications network cell may be one of the cells 100, to
1005. The transmission bands 90, and 90, may be operated
by a single base station such as one of eNB, to eNB; and
thus belong to a common cell or may be operated by
different base stations and thus belong to different cells.

An apparatus that aims to transmit a data signal in one of
the narrow band 92/, 92, and 92, is configured to transmit
an indicator signal in the respective narrow band 92,, 92, or
92,. This may be one of the base stations eNB, to eNBg, a
user equipment UE, or UE, or an IoT device 104, or 104,.
lL.e., the apparatus may configured to transmit the indicator
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signal in a plurality of subframes or slots of a communica-
tion protocol of the wireless communications network cell.
For transmitting the indicator signal and/or for transmitting
the data signal in the narrow band 92,, 92, or 92, the device
may use a frequency range comprising a center frequency
such as f, | or f;, ,. The respective center frequency f, ; or
f, , may be within the frequency range of the respective
narrow band 92,, 92, or 92,. The indicator signal may thus
be transmitted in slots aside the configuration according to
FIG. 4.

In the transmission band 92, and/or 92 a further network
node such as a base-station, a user equipment or an loT
device may be configured to transmit signals or messages.
The transmission bands 90, and/or 90, may be designed
such that the data transmission itself is performed in a
frequency band f; of the transmission band 90,. At the edges
or borders of the frequency band f, a so-called Adjacent
Channel Leakage Ratio (ACLR) decaying may occur such
that frequency bands f, and f; are also occupied by the signal
transmitted in the frequency range f|, i.e., in the transmis-
sion band 90,. Guard bands may be used to allow for such
a decaying. Alternatively, guard bands may be occupied for
data transmission, i.e., they may be used as additional
bandwidth enlarging the bandwidth of the transmission
band, 90, or 90,.

IL.e., the narrow band 92, may be a first narrow band and
a second narrow band 92; may be arranged between the
second transmission band 90, and a third transmission band
90, in the frequency range. The apparatus may be configured
to reduce the channel leakage ratio in the first 92, and in the
second narrow band 92, responsive to having determined the
presence of the indicator signal 94, in the first narrow band
92,. Alternatively or in addition the apparatus may be
configured to reduce the channel leakage ratio in the first
narrow band 92, responsive to having determined the pres-
ence of the indicator signal 94, in the first narrow band while
leaving the channel leakage ratio unchanged in the second
narrow band 94,.

The apparatus may be configured to increase the channel
leakage ratio after the transmission of the data signal 98, .

Determining the presence of the indicator signal 94, may
comprises a reception of the indicator signal 94, and/or may
comprise reception of data that indicates the reception of the
indicator signal 94, by a further apparatus.

An apparatus according to embodiments is configured to
transmit an indicator signal 94, and/or 94, in the guard
bands 92,, 92, respectively, prior to transmitting a data
signal in the transmission band 902. By transmitting the
indicator signal 94, and/or 94, a following or subsequent
transmission of the data signal may be indicated. This allows
a notification of other nodes about the forthcoming trans-
mission of the data signal. Thus, the indicator signals 94,
and/or 94, may be considered as signals implemented to
sweep or clean the guard band from other users. The later
transmitted data signal may comprise information that is a
subject to an ultra-reliable communication, i.e., the trans-
mission of the data signal may face high requirements. By
announcing the data signal, other nodes are able to reduce
their disturbances in the guard bands, for example, by
reducing their ACLR.

FIG. 5b shows a schematic diagram of the signal power
over the frequency range f that is obtained responsive to
transmission of the indicator signal 94, and/or 94,.

Apparatus such as user equipment, base-stations and/or
narrow-band IoT devices have reduced their signal power in
the guard bands, e.g., by reducing the channel leakage ratio.
The channel leakage ratio may indicate a signal power P of
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a transmitted signal in the guard bands 92, and 92, and thus
a leakage of power from the transmission band to the guard
band. The apparatus may have determined the presence of
the indicator signal 94, and/or 94, by monitoring the fre-
quency bands, for example, when receiving messages in
these frequency bands. Alternatively or in addition, the
apparatus may obtain information from a different node such
as a base-station that has received the indicator signal or a
message related hereto.

Responsive to having determined the presence of the
indicator signal 94, and/or 94, the apparatus may reduce
their signal power in the frequency bands f, and/or f; so as
to transmit a lower amount of signal power in the guard
bands 92, and/or 92, when compared to the scenario of FIG.
5a. For reducing the signal power in the guard band, the
apparatus is configured to use one value of at least three
values comprising the minimum value, the maximum value
and at least one intermediate value. For example, a base
station may transmit data to the apparatus that is operated to
transmit a signal 96, in the second transmission band 90,.
The data may indicate that the operated apparatus is
requested to reduce a channel leakage ratio indicating the
signal power P of the transmitted signal 96, in the narrow
band 92,. The reduced channel leakage ratio may be under-
stood as at least a lower signal power transmitted by the
node in the guard band, wherein the apparatus is configured
to use or select at least one level between a minimum
channel leakage ratio and a maximum channel leakage ratio,
i.e., to use or select one of a multitude of levels. For selecting
the level, the apparatus may use a lookup-table, may deter-
mine the values on its own or may receive the values. This
may include but does not require a transmission of no signal
power in the guard band. The channel leakage ratio may be
reduced in the time-domain and/or in the frequency-domain.
For example, a pulse shaping in the time-domain (convolv-
ing with a roll-offed filter coefficients) may reduce the
ACLR in the frequency domain. In the time-domain, for
example, the apparatus is configured to use a lower roll-off
factor that allows for a faster signal decay over the frequency
range. In the frequency-domain, for example, the apparatus
is configured to insert zero-values (allocate null subcarriers)
into the signal so as to reduce the signal power in the guard
band and/or may be configured to reduce a frequency range
used for data transmission.

The apparatus that transmitted the indicator signals 94,
and/or 94, may later or subsequently transmit a data signal
98, in the guard band 92, and/or a data signal 98, in the
guard band 922. Such a communication may face a low
interference and may therefore be considered as an ultra-
reliable and low-latency communication as the low interfer-
ence may also prevent from re-transmission and therefore
save time. Thus, a reduced ACLR decay may be imple-
mented for an NB-URLLC (NB-IoT devices with URLLC
requirements) transmission in the guard bands. A timing of
the transmission of the respective data signal 98, or 98, with
respect to the transmission of the indicator signal 94, or 94,
may be in accordance with a communication standard used
in the wireless communications network. For example, a
time for which a guard band has to be kept at low interfer-
ence after having determined a usage thereof may be known
for the nodes or may be indicated by the base station. Thus,
the apparatus that has transmitted an indicator signal 94,
and/or 94, may know a time interval during which the
cleaning-effect of the indicator signal is effective.

The guard bands 92, and 92, may be two of a plurality of
narrow bands or guard bands in the wireless communica-
tions network cell. An apparatus that transmits indicator
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signals such as the indicator signal 94, or 94, may transmit
in two, three, four or more guard bands, subsequently or in
parallel and may transmit an indicator signal at diverse
frequencies. Alternatively or in addition, such an apparatus
may be configured to select one or more of the available
guard bands and may transmit an indicator signal 92 in a
selected guard band. Furthermore, the apparatus may trans-
mit the indicator signal in a selected guard band or in a
plurality of guard bands and may await information which
guard band is selected by an organizing node such as a
base-station for the transmission of the data signal. Such
information may be transmitted by a separate signal and may
be evaluated by the apparatus that has transmitted the
indicator signal. The apparatus may then use the guard band
selected by the organizing node.

Although FIG. 56 may be understood as an apparatus
reducing its transmission power of the transmission signal
96, in both adjacent guard bands 92, and 92,, the apparatus
may be configured to handle both adjacent guard bands 92,
and 92, differently. For example, the apparatus may reduce
the channel leakage ratio in one guard band 98, or 98, and
may not reduce or to a lower extent the channel leakage ratio
in the other guard band 92, or 92,. For example, the
apparatus only reduces the channel leakage ratio for guard
bands that are requested to be used for ultra-reliable com-
munication, e.g., for which guard bands indicated signals
have been transmitted. Thus, the apparatus may be config-
ured to reduce the channel leakage ratio in both adjacent
guard bands responsive to having determined the presence
of the indicator signal in the narrow band and/or may be
configured to reduce the channel leakage ratio in the narrow
band responsive to having determined the presence of the
indicator signal in the narrow band while leaving the chan-
nel leakage ratio unchanged in a different narrow band.

FIG. 6 shows a schematic illustration of a comparison of
the indicator signal 94 and the data signal 98. The indicator
signal 94 may contain information such as control data that
is transmitted to a receiving node such as a base-station. The
apparatus, for example, UE, may be configured to code the
indicator signal 94 with a first modulation coding scheme.
The first modulation coding scheme may comprise a first
information bitrate that may be understood as an amount of
information 122, contained in the message comprising a
signal length 123. In addition to information 122,, the
indicator signal 94 may comprise further components such
as channel coding parity bits and/or code 124, that may add
redundancy or the like allowing for correction of bit errors
at a receiver of the indicator signal 94. The data signal 98
may comprise a higher amount of information 122, and/or a
higher bitrate when compared to the indicator signal 94 at a
same signal length 123 of the data signal 98 and the indicator
signal 94. L.e., the second information bitrate may be higher
than the first information bitrate. For example, a higher
modulation coding scheme may be used for the data signal
98 when compared to the indicator signal 94. The indicator
signal may serve as an announcement of a following data
signal such as the data signal 98 and may, in addition
comprise information to be evaluated at a receiver. The data
signal may be expected to face a low amount of interference
and may thus be coded with a higher coding scheme
allowing for an increase of transmission of information. The
information contained in the indicator signal is, for example,
an emergency message or the like indicating an emergency
state of an apparatus or a public scenario that should be
reported immediately. Alternatively or in addition, the infor-
mation may indicate an amount of frequency width or
bandwidth that is requested to be used for the data signal
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and/or may indicate a level of useful Quality of Service
(QoS) of the forthcoming data signal.

Although the indicator signal 94 and the data signal 98 are
illustrated as comprising the same length 123, the signals
may comprise a length that differs from each other. When
having different lengths, the information bitrate that may be
described as an amount of information related to the total
signal length may be the same or different, independent of
a chosen signal length. Between transmission of the indica-
tor signal 94 and the data signal 98 a time interval may be
arranged, i.e., the apparatus may wait for the other nodes to
reduce their ACLR. The time interval may comprise a length
of, for example, 1 to 5 ms. Alternatively, the apparatus may
change the coding scheme after reception of an acknowl-
edging message (ACK), for example, from a base station,
that indicates a reduced ACLR. Alternatively or in addition,
the apparatus such as an IoT device may senses the inter-
ference on the transmitting frequency and may change the
coding scheme based on the sensed values, e.g., increase the
coding scheme when low interference is sensed.

A network node or apparatus that involves ultra-reliable
and/or low-latency communication may receive or obtain
information indicating the requirement for data transmis-
sion, for example, from an application of the apparatus. The
application may involve data transmission and may thus
indicate the communication that may be used. For example,
a time interval is going to end or a data buffer is almost full
and there is a risk of data loss. The apparatus may be
configured to transmit the indicator signal responsive to such
an event and may cause other apparatuses to prevent guard
bands from being disturbed by transmitting the indicator
signal. After having performed the data exchange that may
be used, one or both, the indicating apparatus and/or the
apparatus or apparatuses reducing their disturbances may
return to normal operation. Thus, the apparatus may be
configured to deactivate in an uplink mode and/or mute in a
downlink mode, the transmission in the narrow band (guard
band) after the transmission of the data signal 98, and/or
98,, wherein an apparatus that reduces its channel leakage
ratio may be configured to increase its channel leakage ratio
after the transmission of the data signal 98, and/or 98,. Thus,
the filter coefficients or settings may be relaxed again so as
to allow for a reduced computational effort and/or a high
data rate. Such a return may be performed by an apparatus
that reduces its ACLR, after a timer has run out and/or after
the data signal was transmitted.

The network may have knowledge about the transmission
of the data signal. For example, it may be known in the
network that in a specific frame, subframe or slot after the
transmission of the indicator signal, the data signal is
transmitted. Alternatively or in addition, it may be known
that the indicator signal is valid for a special amount of time
and/or resource blocks that have to be prevented from
disturbances and that the disturbances may be continued
after the reserved slots. Alternatively or in addition, a
base-station may switch on and off the decreased channel
leakage ratio by informing the respective nodes about the
requirements.

An apparatus that is requested to reduce its channel
leakage ratio may be configured to receive information from
a further node such as a base-station, the information indi-
cating at least a resource element of the wireless commu-
nications network cell. The apparatus may be configured to
reduce the channel leakage ratio for the indicated resource
element based on the information. The apparatus is config-
ured to use one value of at least three values comprising the
minimum value, the maximum value and at least one inter-

20

25

30

35

40

45

50

55

60

65

14

mediate value of the channel leakage ratio. The three values
may comprise at least the original ACLR value plus one or
more ACLR values that may be lower and/or higher when
compared to the original ACLR value. The apparatus that
reduces its channel leakage ratio may be an IoT device, a
user equipment or a base-station. Especially base-stations
may be configured to extract the control information from
the indicator signal 94, and/or 94, when it is contained in the
indicator signal.

FIG. 7a shows a schematic diagram of a multitude of
schematic filter characteristics 132 that allow for an adaptive
ACLR by adjusting a used frequency width for data trans-
mission, wherein by non-limiting example, a leakage of
signal power P from the transmission band 90, to the guard
band 92, is illustrated. FIG. 76 shows a schematic diagram
of the multitude of schematic filter characteristics 132 that
allow for an adaptive ACLR by adjusting edges of the used
frequency width. Both filter characteristics vary in an
amount of signal power P that is transmitted in the guard
band 92,, wherein according to FIG. 7a an increase in bitrate
may be obtained by the additional signal power and wherein
according to FIG. 7b a decrease in computational effort for
filtering the signal may be obtained with a decrease in
steepness of the edges. Both principles may be combined
with each other. Such that explanations given hereinafter to
one effect of the filter characteristics 132 also apply to the
other as according to both effects a frequency band of the
guard band 92, is occupied by a signal of the transmission
band 90,. Alternatively the signal may only be present in the
guard band 92,.

The apparatus that is configured to adaptively reduce its
ACLR may be configured to use one of a multitude of filter
characteristics 132, 132,, . . ., 132,, wherein at least one
filter characteristic is available between a first characteristic
132, that allows for a maximum ACLR and a second
characteristic 132, that allows for a minimum ACLR.
According to embodiments, a higher number of filter char-
acteristics may be arranged between the first and second
characteristic 132, and 132, for example at least 2, at least
3 or at least 10. Thus, it is possible to control the adaptive
ACLR more detailed and not only in an on/off-manner. For
example, the apparatus may reduce from a first level such as
132, to 132, to a lower but still non-zero value such as 132,.
The first level and the second level may have different band
reduction values. As previously mentioned, the adaption of
the filter characteristics 132 may comprise an adaption or
reduction of a roll-off factor and/or an insertion of ZERO-
values into transmitted signals. L.e., the apparatus may be
configured to reduce a roll-off factor for the transmission
and/or to insert ZERO-Values into the transmitted signal 96,
to reduce the channel leakage ratio

A minimum ACLR as indicated by the characteristic 132,,
may be adapted to allow for a low or even none transmission
power of a signal transmitted in the transmission band 90,
to the adjacent guard band 92,, but may involve a compara-
tively high computational effort and/or may transmit a
comparatively low amount of data. With increasing ACLR,
the apparatus may be configured to use an increasing amount
of frequency width or bandwidth of the guard band 92, for
data transmission (FIG. 7a) and/or signal decay (FIG. 7b)
whilst reducing the computational effort and/or increasing
an amount of transmitted data. With a reduction of the
ACLR an increase of frequency portions Af] to Af,, may be
considered to be cleaned or free from disturbances and thus
suitable for URLLC. The multi-step reduction of the channel
leakage ratio may be used, among other things, to clear such
an amount that is used by one or more data signals later on.
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For example, in each frequency portion Af) to Af,, at least
one data signal may be transmitted, wherein the eNB may
allocate the respective resource elements.

Values of the filter coefficients or at least information that
allows derivation thereof may be stored in a memory of the
apparatus or may be received by a further node. The appa-
ratus may be configured to vacate or clear the guard band
92, according to actual requirements that may be indicated
by the indicator signal. For example, the indicator signal
may request to use only parts of the guard band 92, such as
the frequency portion Af, and/or Af, of the guard band 92,.
The apparatus may use or implement a filter characteristic
that satisfies this requirement, for example, when using the
filter characteristic 132, or an index higher than 3. Although
the apparatus may use an index higher than 3, it may be
configured to use a filter characteristic that uses a high or
even highest amount of the guard band that is not required
by other nodes so as to keep the amount of transmitted data
high and/or the computational effort low and thus battery
lifetime high.

FIG. 8a shows a schematic diagram of a wireless com-
munication network cell 100 that may be one of cells 100,
to 1005 in an uplink scenario. UE,; and/or UE, transmit, to
the base-station eNB,, data via the uplink/downlink connec-
tions indicated by the unidirectional arrows 102, and 102,.
The connections between UE, and the eNB, and between
UE, and eNB, may be arranged in a same transmission band
or in different transmission bands. During the uplink sce-
nario, the IoT device 104, transmits the indicator signal 94,
to the eNB;.

A base-station such as one of eNB, to eNB; may be
configured to receive the indicator signal 94, in one or more
of the guard bands. The base-station may be configured to
transmit data to UE, and/or UE, indicating that the apparatus
is requested to reduce a channel leakage ratio in one or more
guard bands and in its uplink to the base station adjacent to
the currently used transmission band. Further devices such
as the loT devices 104, and/or 104; may also transmit
indicator signals requesting for a same or different frequency
portions of the guard band. Such requests may also be
transmitted by the eNB,. The information transmitted by the
eNB, to the UE, and/or UE, may be optionally acknowl-
edged by the receiving node. Such an acknowledge may be
received by the loT 104, such that it obtains information that
there is most a high probability that the requested frequency
portion is usable for URLLC. Alternatively or in addition the
eNB, adapt its own filters.

FIG. 85 shows a corresponding downlink scenario of the
cell 100 in which the eNB, transmits to the UE, and/or UE,.
The eNB, may monitor the guard band even when trans-
mitting and may evaluate the indicator signal 94, for its
presence and/or for information contained therein. The
eNB, may adapt its own transmission filters so as to reduce
its ACLR according to the request in the indicator signal 94, .
Alternatively or in addition the eNB,; may instruct the UE,
and/or UE, so as to adapt their filters.

A bandwidth or frequency width that is used for trans-
mission of a data signal 98 may be smaller when compared
to a bandwidth or frequency width of a used guard band 92,
and/or 92,. This may allow for a base-station that is con-
figured to assign a portion of the frequency width or band-
width of the guard band to a requesting node that transmitted
the indicator signal and a different portion to a different node
that has, for example, transmitted a different indicator signal.
Thus, the available resources may be used by more than one
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node. Thus, the indicator signal may comprise information
indicating a request for transmitting a first data signal in a
first frequency.

The filter coefficients 132 or information related hereto
may be stored in the UE and/or the eNB that implements a
characteristic of multiple levels of characteristics, for
example, using a lookup-table such that reception of an
index of the lookup table may be a sufficient information to
indicate the requirements. Such a table may be received
from the eNB, e.g., during an association process.

FIG. 8¢ is a schematic block diagram of an apparatus 80
that is configured to adapt its channel leakage ratio accord-
ing to an embodiment. The apparatus 80 is configured to
filter a signal to be transmitted with a digital filter 82 and to
transmit an obtained filtered signal 83 using a wireless
interface 84 such as an antenna. The apparatus 80 is con-
figured to adapt the filter 82 using values or filter coefficients
obtained from a lookup table 85. By adapting the filter
coeflicients, the apparatus 80 may be configured to adapt and
reduce its channel leakage ratio. For example, the apparatus
80 is configured to implement three or more of the charac-
teristics 132, to 132,.

FIG. 9 illustrates a schematic diagram of a frequency
range 126 of an example guard band 92. The frequency
range 126 may be divided into a number of N sub bands 128
that may have equal or different frequency widths. A value
of N may be 1, 2, 3 or even more, for example 5. A
base-station such as one of eNB, to eNB; may be configured
to assign a first of the frequency ranges 128, to 128, to a first
apparatus that has transmitted an indicator signal and may
assign a different frequency range to a different apparatus.
The different apparatus may transmit a data signal in the
respective frequency range. Thus, the base-station may split
the guard bands in a number of subbands and may assign
each of the subbands 128, to 128, to different nodes.
Alternatively or in addition, the base-station may be con-
figured to assign at least two of the frequency ranges 128,
to 128, to a first apparatus and at least one of the frequency
ranges 128, to 128,, to a different node.

In other words, an idea is to send a sweeping (cleaning)
signal that may contain a valid control information on a
narrow band channel. The narrow band channel may be
designed so as to specifically coexist at or in the guard band
of a primary transmission. The guard bands may sometimes
be used for protecting from out-of-band leakage. The sec-
ondary user, i.e., a user using guard bands for transmission,
will impulsively transmit in this guard band a sweeping
signal as described therein. Announcement of the commu-
nication may allow for persistence transmission of important
and/or critical NB-IoT/NB-mMTC (massive Machine Type
Communication) devices in spontaneous and/or asynchro-
nous fashion. The embodiments described therein allow for
a coexistence with legacy wireless activities in a robust
transmission fashion making the new radio (NR which
stands for the 5G system and future wireless technology)
possibly accommodate massive MTC/NB-IoT devices. A
so-called primary user or legacy wireless device such as a
base-station, a user equipment or an IoT device that is
requested to reduce its channel leakage ratio may continu-
ously monitor their sidebands for possible NB-IoT activities.
This is not limited to a single 180 kHz. However, embodi-
ments may use a guard band separation of a plurality of
transmission bands. The apparatus may use an adaptive
adjacent channel leakage ratio (ACLR) based on continuous
activities on one or two of the sidebands (narrow bands), a
primary user may decide to reduce its sidebands’ activities.
For example, there may be times during which there is no
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Narrow-Band transmission need. This may be advanta-
geous, for relaxing the transmission waveform and reduces
the filter, so do receiver equalizer, complexity. This may be
obtained by inserting zeros in the frequency-domain and/or
by using a lower roll-off factor (p) in the time-domain, i.e.,
to design the signal sharper in the frequency-domain. Once,
the narrow band URLLC activities are monitored to be less
or to have disappeared, the filter coeflicients may be relaxed
again and/or a total bandwidth may be consumed.

An NB-IoT/NB-mMTC device or a secondary user may
transmit a side-band sweeping signal, i.e., an indicator
signal. During an initial transmission, the secondary devices
may continuously transmit a uniform burst transmission for
a duration Tb, for example, in a number of 2, 3, 4, 5 or more
or less subframes or slots. This may be understood that the
device wants to send more urgent data. The apparatus may
be configured to provide for the indicator signal so as to
comprise control data. If a valid control or data information
is transmit ted in this sweeping signal, it may face a high
requirement when viewing at the robustness such that the
signal may be transmitted with a low modulation coding
scheme (MCS). After the sweeping signal is transmitted,
transmission may be continued with an adaptive MCS, if
need be. This may be performed in a way that the MCS
and/or the information bitrate may be increased at least
slightly after the primary devices have reduced their out-of-
band leakage, i.e., the channel leakage ratio. After finishing
the critical transmission period, the secondary devices may
switch off their transmission, for example, once their trans-
mission (TX)-buffer is partially or completely empty when
assuming a full-buffer urgent case.

Some embodiments may assume that the collision chan-
nel is used without feedback. Transmission-critical NB-IoT
devices may be controlled and/or may have their own
multiple access scheme. Transmission-critical NB-IoT
devices may be assumed to have their own access points or
co-exist with the legacy devices such as eNBs/base-stations
and/or access points. Transmission-critical NB-IoT devices
may have a priori information about the guard band loca-
tions in the frequency spectrum, i.e., they may have knowl-
edge about the guard bands that may be used for URLLC
transmission. Primary users may use a generic wave-form
transmission with flexible bandwidth carrying control data
or user data and may have their own transmission modera-
tors such as an eNB, a base-station and/or an access point.
Primary and secondary networks and/or users may but do
not necessarily have to cooperate.

Embodiments described herein may relate to a monitoring
of the primary users sideband interference. It could be
obtained by the one or more of the following. For example,
the apparatus such as a UE and/or a base station or eNB may
monitor or sense a level of interference in the narrow band
(guard band and/or sideband) and may perform actions such
as a modification of the selected coding scheme based on
results of the monitoring. Monitoring may be performed
during uplink and/or downlink so as to obtain reliable
measurement data. Energy detection and/or eigenvalue
detection and/or a cross-correlation or auto-correlation
analysis may be performed to obtain information of activi-
ties in the sidebands. Depending on the cross-correlation
index that is related to the narrow band signal and/or, if
possible, for already filtered waveforms, a radio frequency
(RF) or an intermediate frequency (IF) monitoring may be
performed. The intermediate frequency may relate to a mean
down-converting of the radio frequency into an intermediate
one, i.e., before converting it to the processing base-band
frequency.
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A wave for ACLR adaptation that may even be waveform
agnostic, may be used for nonfiltered waveforms such as
orthogonal frequency division multiplex (OFDM) and long-
term evaluation (LTE). Here, zeros insertions may be per-
formed. In this case, also a pilot may be mooted. This may
lead to a less accurate channel estimation at the sidebands,
but allows for a low amount of interference therein. Other-
wise, for example, for filtered/pulse-shaped waveforms an
increase in the sharpness in the frequency range may be
obtained by using a lower roll-off factor in the time-domain.
After finishing URLLC transmission, the sharpness of the
TTX filters may be relaxed or for example, for a less number
of filter coefficients leading to lower computational com-
plexity and/or power consumption which may have benefits,
especially for battery-driven devices, more specifically for
user terminals. Also, the sharpness may be relaxed for a
better time-domain signal that may allow for an easier
equalization and less inter-signal-interference (ISI). Further-
more, a better channel estimation near two bandwidth edges
may be obtained, independent from (i.e., if or if not)
zero-subcarriers are transmitted.

A signaling of legacy devices or terminals may be
obtained in case of a downlink, by an eNB-base-station that
takes care of the sweeping tone detection and a CLR
deduction. I case of uplink (UL) the eNB may signal the user
equipment about the existence of the URLLC narrow-band
adjacent transmission. In case of uplink, the eNB may also
signal the user about the detection period and the sweeping
tone-period.

The indicator signal may be specified by a duration and/or
by a used MCS of burst sweeping narrow-band transmis-
sion. The duration of the sweeping tone may be sufficiently
large to be detected based on one or more of the detection
schemes described herein. MCS for the burst sweeping tone
may be used, for example, if it already carries a valid
information. The MCS may be selected from the lowest
MCS values with the lowest possible transmit block size
(TBS). The indicator signal and/or the indicated data signal
may be designed so as to have a defined waveform. For such
a critical transmission, the waveform may be any possible
filtered waveform, especially, not precluding legacy NB-IoT
waveforms.

The sweeping signal, i.e., the indicator signal may carry
data during the sweeping period, especially if needed, or
may be transmitted without additional data. The data trans-
mission may be similar to a legacy NB-IoT or other formats.

A bandwidth of a critical transmission of a narrow-band
signal may be designed based on existing guard bands. The
legacy NB-IoT bandwidth may be in the order of 180 kHz.
However, smaller or wider narrow-band definitions may be
used and shall not be precluded. If the guard bands are wider
than the selected narrow-band signal, more than one trans-
mission may be granted, for example, by the base-station. If
the guard bands are wider than the selected narrow-band
signal, frequency hopping may be supported. Hence, a
longer detection period may be allowed by the base-station.

A signaling of the narrow-band devices may be performed
based on the narrow-band devices/terminals that are sup-
posed to have or receive signaling information about the
guard intervals. The narrow-band devices/terminals may
receive information about the sweeping period, for example,
from the base-station. Embodiments described herein may
be used for latency-constraint or transmission-critical com-
munication services, multi-level quality of service (QoS),
narrow-band IoT devices, mMTC, ultra-reliable communi-
cation, enhanced multiple access (MA) scheme and medium
access control (MAC).
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Ideas described herein comprise specifications for nar-
row-band devices and for so-called primary users. A narrow-
band device may allow for a persistence transmission of
ultra-reliable/critical narrow-band devices coexisting with
primary wide-band systems. Using a sweeping tone, narrow-
band devices may continuously transmit, for a period of
time, a sweeping narrow-band tone inside the guard bands of
the legacy system. If data/control is contained therein, then
a significantly low MCS may be selected. The data trans-
mission may be performed afterwards and may be per-
formed by continuing transmission with an adaptive MCS
core if need be, even higher after the primary devices have
reduced their out-of-band leakage. After that, transmission
may be mooted, i.e., the secondary devices may switch of
their transmission. The primary users may continuously
monitor their side-bands for possible URLLC NB-IoT
activities. For detection, the monitoring may be used with
different detection schemes. An adaptive adjacent channel
leakage ratio (ACLR) may be used based on continuous
activities on one or two of the sidebands. When no URLLC
activity is detected, once the NB-URLLC activities are
monitored to be less, the filter coefficients may be relaxed
again or total bandwidth may be consumed.

FIG. 10 shows a schematic flowchart of a method 800 that
illustrates the operation of narrow-band devices that aim to
securely transmit in narrow bands and of primary users. In
a step 810, an apparatus configured to operate in a wireless
communications network cell that is operated so as to
provide a first transmission band such as band 90, and a
second transmission band such as band 90, being separated
by a narrow band such as 90, sweeps an indicator signal to
indicate forthcoming transmission, i.e., it transmits an indi-
cator signal in the frequency band prior to transmitting a data
signal so as to indicate the transmission of the data signal.
Responsive hereto, the primary user reduces its channel
leakage ratio, i.e., its guard band interference in a step 820.
In a step 830, the NB-device transmits its data signal using
the frequency band comprising the center frequency that is
part of the narrow band. In a step 840, the NB-device
finishes transmission. Based thereon and responsive hereto,
the primary user may increase its guard band interference in
a step 850.

Further embodiments are now described.

A 1* embodiment provides an apparatus (UE,-UE,; 104;
eNB,-eNB;) configured to operate in a wireless communi-
cations network cell (100,-1005) that is operated so as to
provide a first transmission band (90,) and a second trans-
mission band (90;) being separated by a narrow band (92));
wherein the apparatus is configured to transmit a data signal
(98,) using a frequency band (128,-128,) comprising a
center frequency, wherein the center frequency is a fre-
quency of the narrow band (92,); and wherein the apparatus
is configured to transmit an indicator signal (94,) in the
frequency band (128,-128,,) prior to transmitting the data
signal (98,) so as to indicate the transmission of the data
signal (98,).

A 2" embodiment provides the apparatus of the 1%
embodiment, wherein the narrow band (90,) is one of a
plurality of narrow bands (90,, 90,) in the wireless com-
munications network cell (100,-1005), wherein the appara-
tus is configured to transmit the indicator signal (94,) in the
plurality of narrow bands (90,, 90,).

A 3" embodiment provides the apparatus of the 1° or 2%
embodiment, wherein the narrow band (90,) is one of a
plurality of narrow bands (90,, 90,) in the wireless com-
munications network cell (101,-1005), wherein the appara-
tus is configured to select one of the plurality of narrow
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bands (90,, 90,) for transmission of the data signal (98,) and
to transmit the indicator signal (94,) in the selected narrow
band whilst not transmitting the indicator signal in a differ-
ent narrow band of the plurality of narrow bands (90,, 90,).

A 47 embodiment provides the apparatus of one of the
previous embodiments, wherein the apparatus is configured
to code the indicator signal (94) with a first modulation
coding scheme comprising a first information bitrate and to
code the data signal (98) with a second modulation coding
scheme comprising a second information bitrate.

A 5™ embodiment provides the apparatus of one of the
previous embodiments, wherein the apparatus is configured
to monitor a level of interference in the narrow band.

A 6" embodiment provides the apparatus of one of the
previous embodiments, wherein the apparatus is configured
to transmit the indicator signal (94,) responsive to a trans-
mission query received from an application of the apparatus,
the transmission query indicating a requested transmission
of data, wherein the apparatus is configured to deactivate the
transmission in the narrow band (92,) after the transmission
of the data signal.

A 7" embodiment provides the apparatus of one of the
previous embodiments, wherein the apparatus is configured
to reduce a channel leakage ratio to one value of at least
three values, the channel leakage ratio indicating a signal
power (P) of a transmitted signal in the narrow band (92))
responsive to having determined a presence of an indicator
signal (94,) in the narrow band.

An 8” embodiment provides an apparatus (UE,-UE;
104; eNB,-eNB.) configured to operate in a wireless com-
munications network that is operated so as to provide a first
transmission band (90,) and a second transmission band
(90;) being separated by a narrow band (92,); wherein the
apparatus is configured to reduce a channel leakage ratio to
one value of at least three values, the channel leakage ratio
indicating a signal power (P) of a transmitted signal in the
narrow band (92,) responsive to having determined a pres-
ence of an indicator signal (94,) in the narrow band.

A 9" embodiment provides the apparatus of the 8”
embodiment, wherein the apparatus is configured to transmit
a transmission signal (96, ) in the second transmission band
(90,) using a first channel leakage ratio indicating a signal
power (P) of the transmitted signal (96,) in the narrow band;
and responsive to having determined the presence of the
indicator signal (94,) in the narrow band (92,), to transmit
in the second transmission band (90,) using a second
channel leakage ratio having a lower non-zero signal power
(P) in the narrow band (92,) than the first channel leakage
ratio.

A 10” embodiment provides the apparatus of one of the
87 or 9 embodiments, wherein the apparatus is configured
to extract control data from the indicator signal (94,) and to
implement instructions indicated by the control data.

An 117 embodiment provides the apparatus of one of the
87 to 10” embodiments, wherein the apparatus is configured
to receive information from a base station (eNB,-eNBy), the
information indicating a resource element of the wireless
communications network, wherein the apparatus is config-
ured to reduce the channel leakage ratio for the indicated
resource element based on the information.

A 127 embodiment provides the apparatus of one of the
87 to 11” embodiments, wherein the apparatus is configured
to transmit a data signal (98,) using a frequency band
(128,-128,) comprising a center frequency, wherein the
center frequency is a frequency of the narrow band (92,);
wherein the apparatus is configured to transmit an indicator
signal (94,) in the frequency band (128,-128,) prior to
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transmitting the data signal (98,) so as to indicate the
transmission of the data signal (98,).

A 13” embodiment provides a base station (eNB,-eNB;)
configured to operate a wireless communications network
cell so as to provide a first transmission band (90,) and a
second transmission band (90,) being separated by a narrow
band (92,); wherein the base station is configured to receive
an indicator signal (94,) in the narrow band (92,) and to
transmit data to an apparatus that is operated to transmit a
signal (96,) in the second transmission band (90,), the data
indicating that the apparatus is requested to reduce a channel
leakage ratio indicating a signal power (P) of the transmitted
signal (96,) in the narrow band (92,).

A 14" embodiment provides the base station of the 13”
embodiment, wherein the indicator signal (94,) comprises
information indicating a request for transmitting a first data
signal (98,) in a first frequency range (128,-128,) of the
narrow band (92,), wherein the base station is configured to
assign the first frequency range (128,-128,,) to a first appa-
ratus transmitting the indicator signal (94,) and to assign a
second frequency range (128,-128,) of the narrow band
(94,) to a second apparatus for transmission of a second data
signal.

A 15™ embodiment provides the base station of the 13 or
147 embodiments, wherein the apparatus is configured to
monitor a level of interference in the narrow band.

A 16” embodiment provides a wireless communications
network comprising an apparatus (UE,-UEs; 104; eNB, -
eNB,) according to one of the 1+ to 11? embodiments, being
a first apparatus; and an apparatus (UE,;-UEy; 104; eNB, -
eNB.) according to one of the 12% to 15 embodiments,
being a second apparatus.

A 17" embodiment provides the wireless communications
network of the 16” embodiment, wherein the second appa-
ratus is configured to reduce the channel leakage ratio
responsive to the indicator signal received from the first
apparatus or responsive to a signal received from a base
station of the wireless communications network indicating a
reception of the indicator signal.

An 18" embodiment provides a method (800) for oper-
ating an apparatus in a wireless communications network
cell that is operated so as to provide a first transmission band
and a second transmission band being separated by a narrow
band, the method comprising: transmitting (830) a data
signal using a frequency band comprising a center fre-
quency, wherein the center frequency is a frequency of the
narrow band; transmitting (810) an indicator signal in the
frequency band prior to transmitting the data signal so as to
indicate the transmission of the data signal.

A 19” embodiment provides a method for operating an
apparatus in a wireless communications network that is
operated so as to provide a first transmission band and a
second transmission band being separated by a narrow band,
the method comprising: reducing (820) a channel leakage
ratio to one value of at least three values, the channel leakage
ratio indicating a signal power of a transmitted signal in the
narrow band responsive to having determined a presence of
an indicator signal in the narrow band.

A 20™ embodiment provides a method for operating a
base station so as to operate a wireless communications
network cell so as to provide a first transmission band and
a second transmission band being separated by a narrow
band, the method comprising: receiving an indicator signal
in the narrow band and transmitting data to an apparatus that
is operated to transmit a signal in the second transmission
band, the data indicating that the apparatus is requested to
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reduce a channel leakage ratio indicating a signal power of
the transmitted signal in the narrow band.

A 21°" embodiment provides a non-transitory computer
program product comprising a computer readable medium
storing instructions which, when executed on a computer,
carry out the method of one of the 18% to 20” embodiments.

Although some aspects have been described in the context
of an apparatus, it is clear that these aspects also represent
a description of the corresponding method, where a block or
device corresponds to a method step or a feature of a method
step. Analogously, aspects described in the context of a
method step also represent a description of a corresponding
block or item or feature of a corresponding apparatus.

Depending on certain implementation requirements,
embodiments of the invention can be implemented in hard-
ware or in software. The implementation can be performed
using a digital storage medium, for example a floppy disk,
a DVD, a CD, a ROM, a PROM, an EPROM, an EEPROM
or a FLASH memory, having electronically readable control
signals stored thereon, which cooperate (or are capable of
cooperating) with a programmable computer system such
that the respective method is performed.

Some embodiments according to the invention comprise
a data carrier having electronically readable control signals,
which are capable of cooperating with a programmable
computer system, such that one of the methods described
herein is performed.

Generally, embodiments of the present invention can be
implemented as a computer program product with a program
code, the program code being operative for performing one
of the methods when the computer program product runs on
a computer. The program code may for example be stored on
a machine readable carrier.

Other embodiments comprise the computer program for
performing one of the methods described herein, stored on
a machine readable carrier.

In other words, an embodiment of the inventive method
is, therefore, a computer program having a program code for
performing one of the methods described herein, when the
computer program runs on a computer.

A further embodiment of the inventive methods is, there-
fore, a data carrier (or a digital storage medium, or a
computer-readable medium) comprising, recorded thereon,
the computer program for performing one of the methods
described herein.

A further embodiment of the inventive method is, there-
fore, a data stream or a sequence of signals representing the
computer program for performing one of the methods
described herein. The data stream or the sequence of signals
may for example be configured to be transferred via a data
communication connection, for example via the Internet.

A further embodiment comprises a processing means, for
example a computer, or a programmable logic device, con-
figured to or adapted to perform one of the methods
described herein.

A further embodiment comprises a computer having
installed thereon the computer program for performing one
of the methods described herein.

In some embodiments, a programmable logic device (for
example a field programmable gate array) may be used to
perform some or all of the functionalities of the methods
described herein. In some embodiments, a field program-
mable gate array may cooperate with a microprocessor in
order to perform one of the methods described herein.
Generally, the methods are advantageously performed by
any hardware apparatus.
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While this invention has been described in terms of
several embodiments, there are alterations, permutations,
and equivalents which fall within the scope of this invention.
It should also be noted that there are many alternative ways
of implementing the methods and compositions of the
present invention. It is therefore intended that the following
appended claims be interpreted as including all such altera-
tions, permutations and equivalents as fall within the true
spirit and scope of the present invention.

The invention claimed is:

1. An apparatus configured to operate in a wireless
communications network cell that is operated so as to
provide a first transmission band and a second transmission
band being separated by a narrow band; or wherein the
narrow band is arranged adjacent to the first or second
transmission band;

wherein the apparatus is configured to transmit a data

signal in the narrow band using a frequency band
comprising frequencies of the narrow band;

wherein the apparatus is configured to transmit an indi-

cator signal in the frequency band prior to transmitting
the data signal so as to indicate the transmission of the
data signal; and

the apparatus being a base station, wherein the apparatus

is configured to configure a channel leakage ratio
reduction of a first apparatus, by sideband reduction or
zero-insertion, to the first apparatus to be used by a
second apparatus; or

wherein the apparatus is further configured to transmit the

data signal in the transmission band of the wireless
communication network by use of Adjacent Channel
Leakage Ratio decaying into an adjacent narrow band;
wherein the apparatus is con-figured to reduce a chan-
nel leakage ratio to one value of at least two or three
values, the channel leakage ratio indicating a signal
power of a transmitted signal in the adjacent narrow
band responsive to having determined a presence of a
further indicator signal in a further narrow band,
wherein determining the presence of the further indi-
cator signal comprises a reception of the further indi-
cator signal with the apparatus and/or comprises recep-
tion of data with the apparatus, the data indicating the
reception of the further indicator signal by a further
apparatus.

2. The apparatus of claim 1, wherein the narrow band is
one of a plurality of narrow bands in the wireless commu-
nications network cell, wherein the apparatus is configured
to transmit the indicator signal in the plurality of narrow
bands.

3. The apparatus of claim 1, wherein the narrow band is
one of a plurality of narrow bands in the wireless commu-
nications network cell, wherein the apparatus is configured
to select one of the plurality of narrow bands for transmis-
sion of the data signal and to transmit the indicator signal in
the selected narrow band whilst not transmitting the indica-
tor signal in a different narrow band of the plurality of
narrow bands.

4. The apparatus of claim 1, wherein the apparatus is
configured to code the indicator signal with a first modula-
tion coding scheme comprising a first information bitrate
and to code the data signal with a second modulation coding
scheme comprising a second information bitrate.

5. The apparatus of claim 1, wherein the apparatus is
configured to monitor a level of interference in the narrow
band.

6. The apparatus of claim 1, wherein the apparatus is
configured to transmit the indicator signal responsive to a
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transmission query received from an application of the
apparatus, the transmission query indicating a requested
transmission of data, wherein the apparatus is configured to
deactivate the transmission in the narrow band after the
transmission of the data signal.

7. The apparatus of claim 1, wherein the apparatus is
configured for transmitting, after sending the indicator sig-
nal, a coded data to another apparatus in the said narrow
band.

8. The apparatus of claim 1, wherein the apparatus is
further configured to transmit a data signal in a transmission
band of the wireless communication network by use of
Adjacent Channel Leakage Ratio decaying into an adjacent
narrow band; wherein the apparatus is configured to reduce
a channel leakage ratio to one value of at least two or three
values, the channel leakage ratio indicating a signal power
of a transmitted signal in the adjacent narrow band respon-
sive to having determined a presence of a further indicator
signal in a further narrow band, wherein determining the
presence of the further indicator signal comprises a recep-
tion of the further indicator signal with the apparatus and/or
comprises reception of data with the apparatus, the data
indicating the reception of the further indicator signal by a
further apparatus, wherein the apparatus is configured for
adapting a filter characteristic using an adaption or reduction
of a roll-off factor in the time domain to reduce the channel
leakage ratio.

9. The apparatus of claim 1, wherein the apparatus is
further configured to transmit a data signal in a transmission
band of the wireless communication network by use of
Adjacent Channel Leakage Ratio decaying into an adjacent
narrow band; wherein the apparatus is configured to reduce
a channel leakage ratio to one value of at least two or three
values, the channel leakage ratio indicating a signal power
of a transmitted signal in the adjacent narrow band respon-
sive to having determined a presence of a further indicator
signal in a further narrow band, wherein determining the
presence of the further indicator signal comprises a recep-
tion of the further indicator signal with the apparatus and/or
comprises reception of data with the apparatus, the data
indicating the reception of the further indicator signal by a
further apparatus, wherein the apparatus is configured to
insert ZERO-values into transmitted signals to reduce the
channel leakage ratio.

10. An apparatus configured to operate in a wireless
communications network that is operated so as to provide a
first transmission band and a second transmission band
being separated by a narrow band; or wherein the narrow
band is arranged adjacent to the first or second transmission
band;

wherein the apparatus is configured to reduce a channel

leakage ratio to one value of at least two or three values,
the channel leakage ratio indicating a leakage of signal
power from the first or second transmission band to the
narrow band responsive to having determined a pres-
ence of an indicator signal in the narrow band.

11. The apparatus of claim 10, wherein to reduce the
channel leakage ratio, the apparatus is configured for adapt-
ing a filter characteristic using an adaption or reduction of a
roll-off factor in the time domain.

12. The apparatus of claim 10, wherein the apparatus is
configured to insert ZERO-values into transmitted signals to
reduce the channel leakage ratio.

13. The apparatus of claim 10, wherein the apparatus is
configured to transmit a transmission signal in the second
transmission band using a first channel leakage ratio indi-
cating a signal power of the transmission signal in the
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narrow band prior to having determined the presence of the
indicator signal in the narrow band; and responsive to
having determined the presence of the indicator signal in the
narrow band, to transmit in the second transmission band
using a second channel leakage ratio having a lower non-
zero signal power in the narrow band than the first channel
leakage ratio.

14. The apparatus of claim 10, wherein the apparatus is
configured to extract control data from the indicator signal
and to implement instructions indicated by the control data.

15. The apparatus of claim 10, wherein the apparatus is
configured to receive information from a base station, the
information indicating a frequency of the a resource element
of the wireless communications network, wherein the appa-
ratus is configured to reduce the channel leakage ratio for the
indicated resource element based on the information.

16. The apparatus of claim 10, wherein the apparatus is
configured to transmit the data signal in the narrow band
using the frequency band comprising frequencies of the
narrow band;

wherein the apparatus is configured to transmit a further

indicator signal in the frequency band prior to trans-
mitting the data signal so as to indicate the transmission
of the data signal.

17. A base station configured to operate a wireless com-
munications network cell so as to provide a first transmis-
sion band and a second transmission band being separated
by a narrow band; or wherein the narrow band is arranged
adjacent to the first or second transmission band;

wherein the base station is configured to receive an

indicator signal in the narrow band and to transmit data
to an apparatus that is operated to transmit a signal in
the second transmission band, the data indicating that
the apparatus is requested to reduce a channel leakage
ratio indicating a signal power of the transmitted signal
in the narrow band.

18. The base station of claim 17, wherein the indicator
signal comprises information indicating a request of a
requesting apparatus for transmitting a first data signal in a
first frequency band of the narrow band, wherein the base
station is configured to assign the first frequency band to the
requesting apparatus having transmitted the indicator signal
and to assign a second frequency band of the narrow band
to a different apparatus for transmission of a second data
signal.

19. The base station of claim 17, wherein the apparatus is
configured to monitor a level of interference in the narrow
band.

20. A wireless communications network comprising:

an apparatus configured to operate in a wireless commu-

nications network cell that is operated so as to provide
a first transmission band and a second transmission
band being separated by a narrow band; or wherein the
narrow band is arranged adjacent to the first or second
transmission band;

wherein the apparatus is configured to transmit a data

signal in the narrow band using a frequency band
comprising frequencies of the narrow band;

wherein the apparatus is configured to transmit an indi-

cator signal in the frequency band prior to transmitting
the data signal so as to indicate the transmission of the
data signal,

configured to operate in a wireless communications net-

work that is operated so as to provide a first transmis-
sion band and a second transmission band being sepa-
rated by a narrow band; or wherein the narrow band is
arranged adjacent to the first or second transmission
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band; wherein the apparatus is configured to reduce a
channel leakage ratio to one value of at least two or
three values, the channel leakage ratio indicating a
leakage of signal power from the first or second trans-
mission band to the narrow band responsive to having
determined a presence of an indicator signal in the
narrow band, wherein the apparatus is configured to
transmit the data signal in the narrow band using the
frequency band comprising frequencies of the narrow
band; wherein the apparatus is configured to transmit a
further indicator signal in the frequency band prior to
transmitting the data signal so as to indicate the trans-
mission of the data signal

being a first apparatus; and

a base station configured to operate a wireless communi-
cations network cell so as to provide a first transmission
band and a second transmission band being separated
by a narrow band; or wherein the narrow band is
arranged adjacent to the first or second transmission
band;

wherein the base station is configured to receive an
indicator signal in the narrow band and to transmit data
to an apparatus that is operated to transmit a signal in
the second transmission band, the data indicating that
the apparatus is re-quested to reduce a channel leakage
ratio indicating a signal power of the transmitted signal
in the narrow band, being a first base station;

wherein the first base station is configured to reduce a
channel leakage ratio responsive to the indicator signal
received from the first apparatus or responsive to a
signal received from a second base station of the
wireless communications network indicating a recep-
tion of the indicator signal.

21. The wireless communications network of claim 20,

comprising:

a further apparatus configured to operate in the wireless
communications network cell that is operated so as to
provide the first transmission band and the second
transmission band being separated by the narrow band;
or wherein the narrow band is arranged adjacent to the
first or second transmission band;

wherein the apparatus is configured to transmit the data
signal in the narrow band using a frequency band
comprising frequencies of the narrow band;

wherein the apparatus is configured to transmit the indi-
cator signal in the frequency band prior to transmitting
the data signal so as to indicate the transmission of the
data signal,

or an apparatus according to claim 16,

being a second apparatus;

wherein the first apparatus is configured for transmitting
the indicator signal, wherein the base station is config-
ured for evaluating the indicator signal for its presence
and/or for information comprised therein and for
instructing the second apparatus so as to reduce a
channel leakage ratio to one value of at least two or
three values.

22. The wireless communications network of claim 20,
wherein to reduce the channel leakage ratio, the base station
is configured for adapting a filter characteristic using an
adaption or reduction of a roll-off factor in the time domain.

23. The wireless communications network of claim 20,
wherein to reduce the channel leakage ratio, the base station
is configured to insert ZERO-values into transmitted signals.

24. A method for operating an apparatus in a wireless
communications network cell that is operated so as to
provide a first transmission band and a second transmission
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band being separated by a narrow band, or wherein the
narrow band is arranged adjacent to the first or second
transmission band, the method comprising:
transmitting a data signal in the narrow band using a
frequency band comprising frequencies of the narrow
band;
transmitting an indicator signal in the frequency band
prior to transmitting the data signal so as to indicate the
transmission of the data signal;
the apparatus being a base station, such that the apparatus
configures an channel leakage ratio reduction of a first
apparatus, by sideband reduction or zero-insertion, to
the first apparatus to be used by a second apparatus; or
the apparatus transmits the data signal in the transmission
band of the wireless communication network by use of
Adjacent Channel Leakage Ratio decaying into an
adjacent narrow band; such that the apparatus reduces
a channel leakage ratio to one value of at least two or
three values, the channel leakage ratio indicating a
signal power of a transmitted signal in the adjacent
narrow band responsive to having determined a pres-
ence of a further indicator signal in a further narrow
band, such that determining the presence of the further
indicator signal comprises a reception of the further
indicator signal with the apparatus and/or comprises
reception of data with the apparatus, the data indicating
the reception of the further indicator signal by a further
apparatus.

25

28

25. A method for operating an apparatus in a wireless
communications network that is operated so as to provide a
first transmission band and a second transmission band
being separated by a narrow band, or wherein the narrow
band is arranged adjacent to the first or second transmission
band, the method comprising:

reducing a channel leakage ratio to one value of at least

two values, the channel leakage ratio indicating a
leakage of signal power from the first or second trans-
mission band to the narrow band responsive to having
determined a presence of an indicator signal in the
narrow band.

26. A method for operating a base station so as to operate
a wireless communications network cell so as to provide a
first transmission band and a second transmission band
being separated by a narrow band, or wherein the narrow
band is arranged adjacent to the first or second transmission
band, the method comprising:

receiving an indicator signal in the narrow band and

transmitting data to an apparatus that is operated to
transmit a signal in the second transmission band, the
data indicating that the apparatus is requested to reduce
a channel leakage ratio indicating a signal power of the
transmitted signal in the narrow band.

27. A non-transitory digital storage medium having a
computer program stored thereon to perform the methods 28
to 30 when said computer program is run by a computer.

#* #* #* #* #*
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