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DESCRIPTION

TECHNICAL FIELD

[0001] Embodiments herein relate to a network node and a method therein. In particular, it
relates to a method for managing power of Cell Reference Symbols.

BACKGROUND

[0002] Communication devices such as User Equipments (UEs) are enabled to communicate
wirelessly in a cellular communications network or wireless communication system, sometimes
also referred to as a cellular radio system or cellular networks. The communication may be
performed e.g. between two UEs, between a UE and a regular telephone and/or between a UE
and a server via a Radio Access Network (RAN) and possibly one or more core networks,
comprised within the cellular communications network.

[0003] UEs may further be referred to as wireless terminals, mobile terminals and/or mobile
stations, mobile telephones, cellular telephones, laptops, tablet computers or surf plates with
wireless capability, just to mention some further examples. The UEs in the present context may
be, for example, portable, pocket-storable, hand-held, computer-comprised, or vehicle-
mounted mobile devices, enabled to communicate voice and/or data, via the RAN, with another
entity, such as another wireless terminal or a server.

[0004] The cellular communications network covers a geographical area which is divided into
cell areas, wherein each cell area being served by a network node. A cell is the geographical
area where radio coverage is provided by the network node.

[0005] The network node may further control several transmission points, e.g. having Radio
Units (RRUs). A cell can thus comprise one or more network nodes each controlling one or
more transmission/reception points. A transmission point, also referred to as a
transmission/reception point, is an entity that transmits and/or receives radio signals. The entity
has a position in space, e.g. an antenna. A network node is an entity that controls one or more
transmission points. The network node may e.g. be a base station such as a Radio Base
Station (RBS), eNB, eNodeB, NodeB, B node, or BTS (Base Transceiver Station), depending
on the technology and terminology used. The base stations may be of different classes such
as e.g. macro eNodeB, home eNodeB or pico base station, based on transmission power and
thereby also cell size.

[0006] Further, each network node may support one or several communication technologies.
The network nodes communicate over the air interface operating on radio frequencies with the
UEs within range of the network node. In the context of this disclosure, the expression
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Downlink (DL) is used for the transmission path from the base station to the mobile station.
The expression Uplink (UL) is used for the transmission path in the opposite direction i.e. from
the UE to the base station.

[0007] In 3rd Generation Partnership Project (3GPP) Long Term Evolution (LTE), base
stations, which may be referred to as eNodeBs or even eNBs, may be directly connected to
one or more core networks. In LTE the cellular communication network is also referred to as E-
UTRAN.

[0008] An E-UTRAN cell is defined by certain signals which are broadcasted from the eNB.
These signals contain information about the cell which can be used by UEs in order to connect
to the network through the cell. The signals comprise reference and synchronization signals
which the UE uses to find frame timing and physical cell identification as well as system
information which comprises parameters relevant for the whole cell.

[0009] A UE needing to connect to the network must thus first detect for a suitable cell, as
defined in 3GPP TS 36.304 v11.5.0. This is performed by measuring on received reference
signals sent by neighboring cells, also referred to as "listening" for a suitable cell. The suitable
cell is commonly the cell with best quality of signal. Listening for a suitable cell may comprise
searching for synchronization signals transmitted from the network node in an OFDM
subframe. When a suitable cell is found the UE performs random access, according to a
system information for the cell. This is done in order to transmit a Radio Resource Control
(RRC) connection setup request to the network node. Assuming the random access procedure
succeeds and the network node receives the request, the network node will either answer with
an RRC connection setup message, which acknowledges the UEs request and tells it to move
into RRC connected state, or an RRC connection reject, which tells the UE that it may not
connect to the cell. In RRC connected state the parameters necessary for communication
between the network node and the UE are known to both entities and a data transfer between
the two entities is enabled.

[0010] To facilitate handover to other cells, each network node may store cell identities that
are supported by the other network nodes in an address database, in order to know how to
contact the network node of potential target cells for handover. Each network node serving a
cell typically stores in the data base which cells it has neighbor relations to, i.e. which of the
cells in the area UEs often perform handover to. The cell's neighbor relations will hereafter be
referred to as the cell's "neighbor relation list".

[0011] Cell specific Reference Signals (CRS) are UE known symbols that are inserted in a
Resource Element (RE) of a subframe of an Orthogonal Frequency-Division Multiplexing
(OFDM) time and frequency grid and broadcasted by the network node. Each RE has an
extension in the frequency domain corresponding to an OFDM sub carrier and an extension in
the time-domain corresponding to an OFDM symbol interval.

[0012] The CRS are used by the UE for downlink channel estimation. Channel estimation is
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used for demodulation of downlink data both when the UE is in RRC connected state and is
receiving user data and when the UE is in RRC idle state and is reading system information.
Due to the latter use case, the CRSs must be transmitted even from cells which do not have
any UEs in RRC connected state since the eNB cannot know whether a UE wants to access
the network until it performs random access. Downlink cell specific reference signals are
inserted within the first and third last OFDM symbol of each slot with a frequency domain
spacing of six sub-carriers. A slot is a time period of the OFDM time and frequency grid, which
is usually 0.5 msec long. A problem with the known technology is therefore that cells without
any UEs in RRC connected state still consume power due to CRS broadcasting.

[0013] In case several antennas are used by the network node for transmitting and each
antenna is representing a cell, each antenna has to transmit a unique reference signal in order
for the UE to connect to that specific cell. When one antenna transmits, the other antennas
have to be silent in order not to interfere with the first antennas reference signal. To reduce the
interference of reference signals between the cells, the position of the CRS is usually shifted in
frequency between the cells. The CRS can be shifted between 0 - 5 sub carriers, each sub
carrier corresponding to a frequency shift of 15 kHz for LTE. The cell specific frequency shift
can be derived from the physical Cell Identity (Cell ID) which is signaled to the UE by selection
of appropriate Primary Synchronization Channel (PSCH) and Secondary Synchronization
Channel (SSCH).

[0014] Although this solution reduces the interference of reference symbols between cells, it
has the problem that the reference symbols of one cell will disturb Physical Downlink Shared
Channel (PDSCH) and Physical Downlink Control Channel (PDCCH) symbols of neighboring
cells.

[0015] Hence, even though cells do not have any UEs in RRC connected state, disturbance
may impact UE DL throughput in neighboring cells. This will especially be the case when the
UE is in and/or close to borders between cells.

[0016] US 2009/0111499 A1 discloses a method for modifying pilot power for a home base
station router based on user demand. The home base station router determines whether any
mobile units are camped on the home base station router. If no mobile units are camped on
the home base station router, the home base station router may set the pilot signal
transmission power to a predetermined minimum level.

[0017] US 2009/0280819 A1 discloses a method for managing femto cell signaling. The
presence or absence of a UE in the femto cell is determined. When a UE is present a pilot
signal power is increased from a first power level to a second power level. When the UE
detaches from the femto cell, the pilot signal power level is reduced from the second power
level to the first power level.

[0018] US 5 898 682 A discloses a radio channel control apparatus used in CDMA cellular
systems which is capable of changing cell size. A radio channel control section 370 transmits
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and receives to and from an adjacent base station uplink/downlink channel communication
qualities measured by a communication channel transmit/receive section and a mobile station,
respectively, compares them with predetermined lower and upper threshold values TI/Th,
requests a pilot channel transmit section 350 to decrease and increase the transmission power
level of a pilot signal if the threshold value TI is not reached and the threshold value Th is
exceeded, respectively.

[0019] Reducing the power of the CRS may mitigate this problem. However, in order to
access a cell the UE must be able to hear the CRS of the cell, i.e. the UE must be able to
recognize and receive the CRS transmitted from the cell. Therefore reducing the power of the
CRS also shrinks the size of the cell, since more distant UEs no longer will hear the CRS.
Furthermore, the quality of the channel estimates used for demodulation decreases when the
Signal to Interference Ratio (SINR) on the CRS decreases. Reducing the power of the CRS
therefore causes degradation of cell edge performance. This degradation is further aggravated
when the load in the network increases, especially if the data is transmitted with higher power
than the CRS, which is usually the case when the effect of CRS interference is to be reduced.

SUMMARY

[0020] It is therefore an object of embodiments herein to enhance the performance in a
wireless communications network.

[0021] According to a first aspect of embodiments herein, the object is achieved by a method
performed by a network node for managing power of Cell Reference Symbols, CRS. The
network node operates one or more cells and is configured to transmit the CRS in a first power
mode. When a first cell is identified, which first cell is not actively serving any UEs, the network
node reduces power of the CRS in the first cell in relation to the first power mode. The network
node further receives, from neighbouring network nodes, information about the CRS power
mode and number of actively served UEs in neighbouring cells. The network node identifies,
based on the received information, a second cell, which cell is actively serving at least one UE
and is neighbouring a cell where the number of actively served UEs exceeds a first threshold.
The network node further increases the power of the CRS in the second cell in relation to the
first power mode.

[0022] According to a second aspect of embodiments herein, the object is achieved by a
network node for performing the method for managing power of Cell Reference Symbols, CRS.
The network node operates one or more cells and is configured to transmit the CRS in a first
power mode. The network node is configured to identify a first cell that is not actively serving
any UEs in RRC connected mode. The network node further is configured to reduce power of
the CRS in the first cell in relation to the first power mode. The network node is further
configured to receive, from neighbouring network nodes, information about the CRS power
mode and number of actively served UEs in neighbouring cells. The network node is further
configured to identify a second cell, which cell is actively serving at least one UE and is
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neighbouring a cell where the number of actively served UEs exceeds a first threshold. The
network node is further configured to increase the CRS power in the second cell in relation to
the first power mode.

[0023] By reducing the power of the CRS in cells that do not serve any UEs in RRC connected
mode, the power consumption and the interference from empty cells can be reduced, thereby
enhancing the performance of cells that have UEs in RRC connected mode. In a non-loaded
system, reducing the power of the reference symbols will reduce interference and increase
single UE throughput when CRSs are shifted in the frequency domain.

BRIEF DESCRIPTION OF THE DRAWINGS

[0024] Examples of embodiments herein are described in more detail with reference to
attached drawings in which:

Figure 1
is a schematic block diagram illustrating embodiments of a wireless communications
network.
Figure 2
is a schematic block diagram illustrating embodiments of an OFDM subframe.
Figure 3
is a flowchart depicting embodiments of a method in a network node.
Figure 4
is a schematic block diagram illustrating embodiments of a network node.

DETAILED DESCRIPTION

[0025] Figure 1 depicts an example of a wireless communications network 100 according
to a first scenario in which embodiments herein may be implemented. The wireless
communications network100 is a wireless communication network such as an LTE, E-Utran,
WCDMA, GSM network, any 3GPP cellular network, Wimax, or any cellular network or system.

[0026] The wireless communications network 100 comprises a plurality of network nodes
whereof two, a first network node 110 and a second network node 111 are depicted in
Figure 1. The first network node 110 and the second network node 111 are network nodes
which each may be a transmission point such as a radio base station, for example an eNB, an
eNodeB, or an Home Node B, an Home eNode B or any other network node capable to serve
a wireless terminal such as UE or a machine type communication device in a wireless
communications network. The first network node 110 and the second network node 111 each
serves a plurality of cells 130, 131, 132.
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[0027] The wireless communications network 100 comprises a UE 120. The first network node
110 and the second network node 111 may each be a transmission point for the wireless
terminal 120. The UE 120 is within radio range of the first network node 110 and the second
network node 111, this means that it can hear signals from the first network node 110 and the
second network node 111.

[0028] The UE 120 may e.g. be a wireless terminal, a wireless device, a mobile wireless
terminal or a wireless terminal, a mobile phone, a computer such as e.g. a laptop, a Personal
Digital Assistant (PDA) or a tablet computer, sometimes referred to as a surf plate, with
wireless capability, or any other radio network units capable to communicate over a radio link in
a wireless communications network. Please note the term wireless terminal used in this
document also covers other wireless devices such as Machine to machine (M2M) devices.

[0029] Figure 2 shows an exemplary downlink OFDM time and frequency grid, which is also
referred to as an OFDM subframe. Each subframe comprises two slots. Each slot comprising a
number of resource elements (RE) 201 extending both in the time domain (x-axis) and in the
frequency domain (z-axis). Each RE's 201 extension in the frequency domain is referred to as
a sub-carrier whereas the extension in the time domain is referred to as an OFDM symbol. As
can be seen in figure 2, the first OFDM symbol comprises control signaling and CRS which
carries the necessary information about the network node 110 to allow the UE 120 to connect
to it. The control signaling is located in the beginning of each subframe, also known as the
control region of the subframe, and spans the full bandwith of the subframe. Figure 2 shows an
exemplary size of a normal control region of three OFDM symbols, the size of the control
region may however be dynamically adjusted according to the current traffic situation.

[0030] The CRS are used by the UE 120 for downlink channel estimation. Channel estimation
is used for determining the demodulation of downlink data both when the UE 120 is in RRC
connected state and is receiving user data and when the UE 120 is in RRC idle state and is
reading system information. Downlink CRS are inserted within the first and third last OFDM
symbol of each slot with a frequency domain spacing of six sub-carriers.

[0031] The subframe also comprises data symbols used for transmitting user data between
the network node 110 and the UE 120. The data symbols are situated in the region following
the control region, which is also referred to as the data region.

[0032] Example of embodiments of a method in the network node 110 for managing power of
CRS, will now be described with reference to a flowchart depicted in Figure 3. The network
node 110 operates one or more cells and is configured to transmit the CRS in a first power
mode during operation. This relates to normal operation. The first power mode may also be
referred to as the normal power mode which is used when the at least one cell of the network
node 110 is serving at least one UE 120 in RRC connected mode. In this power mode CRS and
data symbols are transmitted with the same power, i.e. the power difference between the CRS
and the data symbols is zero or almost zero.
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[0033] The method comprises the following actions, which actions may be taken in any
suitable order. Dashed lines of a box in Figure 3 indicate that this action is not mandatory.

Action 301

[0034] The network node 110 identifies a first cell 130 which is not actively serving any UEs
120 in RRC connected mode. When the cell is not actively serving any UEs 120, the cell is
referred to as an empty cell.

[0035] The cell is not actively serving any UEs 120 when the network node 110 has not sent
or received any messages to/from any UEs 120 in the cell within a predetermined time, and/or
when the cell does not have any UEs 120 in RRC connected mode.

[0036] The cell may switch from not actively serving any UEs 120 to actively serving UEs in
case of certain events. Events that trigger a switch may e.g. be that the network node 110
sends a page message in the cell 130, receives a random access preamble in the cell 130 or
sends a random access response in the cell 130. It may further be triggered when the network
node sends/receives Common Control Channel messages, Dedicated Control Channel
messages and/or Dedicated Traffic Channel messages in the cell 130.

Action 302

[0037] When the network node 110 has identified a first cell 130 which is not actively serving
any UEs 120, i.e. an empty cell 130, the network node 110 reduces the power of the CRS in
the first cell 130 in relation to the first power mode. This reduced power mode may also be
referred to as low power mode. By reducing the power of the CRS to a power level lower than
the power level of the data symbols, the overall interference of the CRS from the empty cell
130 is reduced.

[0038] In some embodiments the reduced CRS power is applied on CRS which are sent on
any Orthogonal Frequency-Division Multiplexing (OF DM) symbol of a subframe, except the first
OFDM symbol of the subframe. By applying the reduced CRS power on all the OFDM symbols
except the first OFDM symbol, the interference by the CRS is reduced while at the same time
allowing UEs 120 to hear the CRS from the empty cell 130.

[0039] The network node 110 holds the reduced CRS power as long as the cell 130 is
determined not to actively serve any UEs 120.

[0040] The CRS power may further be adapted in several levels. Possible values for the
reduced power levels may be e.g. -3, -2, -1 dB compared to the other symbols, thereby
allowing a reduction of power in three steps. However, other and/or further power levels may
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also be used.

[0041] The power difference may be signaled to the UE 120 in the system information where it
may be used to improve the demodulation performance for modulation types which carry
information in the amplitude domain. The modulation scheme used may be e.g. be 16QAM,
64QAM and/or any other modulation schemes which carries information in the amplitude
domain.

[0042] In a further embodiment a hysteresis function may be applied when changing CRS
power level, thereby avoiding unnecessary switching between the power modes when the cell
130 is switching from not actively serving any UEs 120 to actively serving UEs very quickly.

Action 303

[0043] The network node 110 may further send information about CRS power and the number
of RRC connected UEs 120 of each cell, to neighboring cells listed in a neighbor relation list.
The neighboring cells may be connected to the same or to different network nodes 111. The
information may be sent via an X2 interface when a neighboring cell is served by an other
network node 111. In a further embodiment the information may be sent over a S1 interface via
a Mobility Management Entity (MME).

[0044] When the UE 120 wants to connect to a network node 110, it measures the average
Received CRS Power (RSRP) from each cell it can hear, and uses that information to decide
which of the cells is suitable to connect to. The RSRP may also be used for connected state
mobility, where the network node 110 uses layer 3 measurement reports from the UE 120 sent
on the uplink shared channel to support handover decisions. Such a report may for example
state that the UE 120 is about to move out of coverage of its current serving cell. However,
3GPP offers a set of tools and mechanisms which the network node 110 can configure in the
UE 120 in order to get other reports which are relevant and needed. One example is the A3
event in which the network node 110 configures the UE 120 to send the RSRP of both the
serving cell and neighbor cells should the neighbor RSRP become sufficiently strong compared
to the serving cell. This information may then be forwarded to the neighboring cells by the
network node 110.

Action 304

[0045] The network node 110 also receives information about the CRS power mode and
number of actively served UEs 120 in neighboring cells. The information may be received from
neighboring network nodes 111. When the information is received from a neighboring network
node 111 it may be received via the X2 interface.
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[0046] The information may, in one example, also be received over the S1 interface via the
MME.

[0047] The information may be used to allow the network node 110 to configure Cell Individual
Offsets (CIO) with both positive and negative values. The UE 120 may add the CIO for a given
cell to the measured RSRP of that cell, in order to compensate for the low CRS power level of
that cell. By doing so the UE 120 may connect to another cell, e.g. the empty cell 130, even
though the RSRP is lower for the empty cell 130 than for another cell 131, 132 with actively
served UEs 120. CIO can be configured both in IDLE mode, where it is broadcasted in System
Information Blocks (SIB), and in connected mode, where it is sent in a dedicated RRC
configuration to each UE 120.

Action 305

[0048] When the network node has received the information about neighboring cells it uses
this information to identify a second cell 131, which cell 131 is actively serving at least one UE
120 and is neighbouring a cell 132 where the number of actively served UEs 120 exceeds a
first threshold, based on the information received in action 304.

Action 306

[0049] When the network node has indentified a second cell 131 according to action 305, it
increases the power of the CRS in the second cell 131 in relation to the first power mode. By
increasing the power of the CRS in the second cell 131, UEs located in the surrounding cells
are able to more easily detect the second cell in order to connect to it.

[0050] The CRS power may also be increased in several levels. Possible values for the
increased power levels may be e.g. 1.77 and 3 dB compared to the other symbols, thereby
allowing an increase of power in two steps. However, other and/or further power levels may
also be used.

[0051] By increasing the power of the CRS in the second cell 131, UEs located in the
surrounding cells are able to more easily detect the second cell in order to connect to it.

[0052] To perform the method actions for managing power of Cell Reference Symbols, (CRS)
described above in relation to Figure 2, the network node 110 comprises the following
arrangement depicted in Figure 4. As mentioned above the network node 110 operates one or
more cells and is normally configured to transmit the CRS in a first power mode.

[0053] The network node 110 comprises a radio circuitry 401 to communicate with UEs 120,
a communication circuitry 402 to communicate with other network nodes and a processing
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unit 403.

[0054] The network node 110 is configured to, e.g. by means of an identifying module 404
being configured to, identify a first cell 130 that is not actively serving any UEs 120. The
network node 110 is further configured to, or comprises a power regulating module 405
configured to, reduce power of the CRS in the first cell 130 in relation to the first power mode,
when a first cell is identified not to actively serve any UEs 120.

[0055] In some embodiments herein, the network node 110 may further be configured to, e.g.
by means of a sending circuitry 406 being configured to, send information about the CRS
power mode and the number of actively served UEs 120 to neighbouring network nodes 111.
In one embodiment the means to send information about the CRS power mode and the
number of connected UEs 120 to neighbouring network nodes 120 may be an X2 interface.
The sending circuit 406 may be comprised in the communication circuitry 402.

[0056] In a further embodiment the network node 110 may be configured to, e.g. by means of
a receiving circuitry 407 being configured to, receive information about the CRS power mode
and number of actively served UEs 120 in neighbouring cells. The information is received from
the neighboring network nodes 111. The receiving circuit 407 may be comprised in the
communication circuitry 402.

[0057] The network node 110 may further be configured to, or may comprise the identifying
module 404 further being configured to, identify a second cell 131, which cell 131 is actively
serving at least one UE 120 and is neighbouring a cell 132 where the number actively served
UEs 120 exceeds a first threshold.

[0058] In a further embodiment the network node is configured to, or comprises the power
regulating unit 405 further being configured to, increase the CRS power in the second cell 131
in relation to the first power mode when the number of actively served UEs 120 in the
neighboring cell 132 exceeds the first threshold.

[0059] In order to reduce unnecessary switching between the power modes, the network node
110 may further be configured to, or may comprise the power regulating unit 405 further being
configured to reduce and/or increase the CRS power using a hysteresis function. By using a
hysteresis function the network node 110 may not switch power mode immediately when the
number of actively served UEs 120 changes, but will remain in one power mode for a certain
amount of time after the change of actively served UEs 120 has taken place.

[0060] The embodiments herein for managing power of Cell Reference Symbols, (CRS) may
be implemented through one or more processors, such as the processing unit 403 in the
network node 110 depicted in Figure 4, together with computer program code for performing
the functions and actions of the embodiments herein. The program code mentioned above
may also be provided as a computer program product, for instance in the form of a data carrier
carrying computer program code for performing the embodiments herein when being loaded
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into the in the network node 110. One such carrier may be in the form of a CD ROM disc. It is
however feasible with other data carriers such as a memory stick. The computer program code
may furthermore be provided as pure program code on a server and downloaded to the
network node 110.

[0061] Those skilled in the art will also appreciate that the identifying module 404 and power
regulating module 405 described above may refer to a combination of analog and digital
circuits, and/or one or more processors configured with software and/or firmware, e.g. stored
in the memory 408, that when executed by the one or more processors such as the processing
unit 403 as described above. One or more of these processors, as well as the other digital
hardware, may be included in a single Application-Specific Integrated Circuitry (ASIC), or
several processors and various digital hardware may be distributed among several separate
components, whether individually packaged or assembled into a system-on-a-chip (SoC).

[0062] The network node 110 may further comprise a memory 408 comprising one or more
memory units. The memory 409 is arranged to be used to store obtained information,
measurements, data, configurations, schedulings, and applications to perform the methods
herein when being executed in the network node 110.

[0063] When using the word "comprise” or "comprising” it shall be interpreted as nonlimiting,
i.e. meaning "consist at least of".

[0064] The embodiments herein are not limited to the above described preferred
embodiments. Various alternatives, modifications and equivalents may be used. Therefore, the
above embodiments should not be taken as limiting the scope of the invention, which is defined
by the appending claims.
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Patentkrav

1. Fremgangsmade, der udferes af en netvaerksknude (110), til styring af ef-
fekt af CRS'er, Cell Reference Symbols, hvor netvaerksknuden (110) styrer
en eller flere celler (130, 131, 132), og hvor netvaerksknuden (110) er konfi-
gureret til at transmittere CRS'erne i en ferste effektmodus, hvilken frem-
gangsmade omfatter:

nar en ferste celle (130) identificeres, hvilken fgrste celle (130) ikke aktivt
betjener nogen UE'er (120), at reducere (302) effekt af CRS'erne i den fgrste
celle (130) i forhold til den farste effektmodus,

kendetegnet ved, at fremgangsmaden yderligere omfatter

at modtage (304), fra nabonetveerksknuder (111), informationer om CRS-
effektmodusen og antal aktivt betjente UE'er (120) i naboceller,

at identificere (305), baseret pa de modtagne informationer, en anden celle
(131), hvilken celle (131) aktivt betjener mindst en UE (120) og greenser op til
en celle (132), hvor antallet af aktivt betjente UE'er (120) overstiger en fgrste
teerskelveerdi,

nar den anden celle (131) er blevet identificeret, at @ge (306) effekten af
CRS'erne i den anden celle (131) i forhold til den fgrste effektmodus.

2. Fremgangsmade ifglge krav 1, hvor den reducerede CRS-effekt anvendes
pa CRS'er, som sendes pa et hvilket som helst OFDM (Orthogonal Frequen-
cy-Division Multiplexing)-symbol af en underramme, bortset fra underram-
mens fgrste OFDM-symbol.

3. Fremgangsmade ifglge et hvilket som helst af kravene 1-2, hvor frem-
gangsmaden yderligere omfatter:

at sende (303) informationer om CRS-effekten og antallet af RRC-forbundne
UE'er (120) til en eller flere nabonetvaerksknuder (111).
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4. Fremgangsmade ifglge krav 3, hvor informationerne sendes via en X2-

greenseflade.

5. Fremgangsmade ifglge et hvilket som helst af kravene 1-4, hvor reduktion
og/eller ggning af CRS-effekten udfgres under anvendelse af en hysterese-

funktion.

6. Netveerksknude (110) til udferelse af fremgangsmaden til styring af effekt
af CRS'er, Cell Reference Symbols, hvor netveerksknuden (110) styrer en
eller flere celler (130, 131, 132), og netveerksknuden (110) er konfigureret til
at transmittere CRS'erne i en fgrste effektmodus, hvilken netvaerksknude
(110) yderligere er konfigureret til:

at identificere en fgrste celle (130), der ikke aktivt betjener nogen UE'er
(120); og

at reducere effekt af CRS'erne i den farste celle (130) i relation til den fgrste
effektmodus,

kendetegnet ved, at netvaerksknuden (110) yderligere er konfigureret til:

at modtage, fra nabonetveerksknuder (111), informationer om CRS-
effektmodusen og antal aktivt betjente UE'er (120) i naboceller,

at identificere en anden celle (131), hvilken celle (131) aktivt betjener mindst
en UE (120) og greenser op til en celle (132), hvor antallet af aktivt betjente
UE'er (120) overstiger en farste taerskelveerdi,

at gge CRS-effekten i den anden celle (131) i forhold til den ferste effektmo-
dus.

7. Netveerksknude (110) ifglge krav 6, hvor netveerksknuden (110) yderligere
er konfigureret til:

at sende informationer om CRS-effektmodusen og antallet af aktivt betjente
UE'er (120) til en eller flere nabonetvaerksknuder (111).

8. Netvaerksknude (110) ifglge krav 7, hvor midlet til at sende informationer

om CRS-effektmodusen og antallet af aktivt betjente UE'er (120) til nabonet-
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veerksknuder (111) er en X2-graenseflade.

9. Netveerksknude (110) ifelge et hvilket som helst af kravene 6-8, hvor net-
veerksknuden (110) yderligere er konfigureret til:
at reducere og/eller gge CRS-effekten under anvendelse af en hysterese-

funktion.
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DRAWINGS

Fig. 1
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__________________________________________________

301. Identify a first cell which is not :
actively serving any UEs. i

302. Reduce power in cell that is not
actively serving any UEs.

__________________________________________________

| 303. Send information about CRS power |
' and number of actively served UEs to .
' neighboring cells. !

——————————————————————————————————————————————————

| 304. Receive information about CRS ]
. power and number of actively served UEs !
' from neighboring cells. i

305. Identify second cell which is actively
serving at least one UE and is
neighboring a cell where the number of
actively served UEs is above a first
threshold.

: 306. Increase power of CRS for any cells
' identified in action 305. ;

Fig. 3
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