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DESCRIPTION

Technical Field

[0001] The present invention relates to a method and arrangement in a telecommunication system, in particular to enable the UE
to perform accurate measurements, estimations or demodulations.

Background

[0002] UTRAN (Universal Terrestrial Radio Access Network) is a term identifying the radio access network of a UMTS (Universal
Mobile Telecommunications System), wherein the UTRAN consists of Radio Network Controllers (RNCs) and NodeBs i.e. radio
base stations. The NodeBs communicate wirelessly with mobile user equipments (UEs) and the RNCs control the NodeBs. The
RNCs are further connected to the Core Network (CN). Evolved UTRAN (E-UTRAN) is an evolution of the UTRAN towards a high-
data rate, low-latency and packet-optimised radio access network. Further, the E-UTRAN consists of radio base stations (eNBs),
and the eNBs are interconnected and further connected to the Evolved Packet Core network (EPC). E-UTRAN is also being

referred to as Long Term Evolution (LTE) and is standardized within the 3rd Generation Partnership Project (3GPP).

[0003] E-UTRAN is a pure packet data designed cellular system, in which transmissions of user data in uplink and downlink
always take place via shared channels. Orthogonal Frequency Division Multiple (OFDM) technology is used in the downlink,
whereas DFT (Discrete Fourier Transform) based pre-coded OFDM is used in uplink. As similar to HSPA (High Speed Packet
Access) in the UTRAN, the UE monitors physical downlink control channels (PDCCH) in order to access UE dedicated user data
on the physical downlink shared channel (PDSCH) and the network assigns uplink scheduling grants to the UE on demand basis
for uplink transmission via the physical uplink control channel (PUCCH) and the physical uplink shared channel (PUSCH). Error
detection is provided on transport blocks and control payloads through CRC, and HARQ operations ensure efficient
retransmissions.

[0004] Figures 1 and 2 illustrate mapping of downlink common reference signals for one, two and four antenna ports. Figure 1
illustrates the scenario with normal cyclic prefix while figure 2 illustrates the scenario with extended cyclic prefix.

[0005] OFDM is a modulation scheme in which the data to be transmitted is split into several sub-streams, where each sub-
stream is modulated on a separate sub-carrier. Hence, in OFDMA based systems, the available bandwidth is subdivided into
several resource blocks prior to being transmitted. A resource block is used both for uplink and downlink and is defined in both
the time and the frequency domain. According to the E-UTRAN standard, a resource block size is 180 KHz (comprising of 12 sub-
carriers each with 15 KHz carrier spacing) and 0.5 ms (time slot) in frequency and time domains, respectively. The transmission
time interval (TTI) comprises of 2 time slots, which correspond to 1 ms length in time. The radio frame is 10 ms long. The overall
uplink and downlink transmission bandwidth can be as small as 1.4 MHz and as large as 20 MHz

[0006] Each time slot comprises of N number of OFDM symbols as illustrated in figures 1 and 2 and a cyclic prefix (CP) is
appended to each OFDM symbol to enable the mitigation of inter-symbol interference. The number of OF DM symbols 'N' per slot
depends upon the cyclic prefixin use. In small cells typically normal CP (around 5 ps) is used whereas in larger cells extended CP
(around 17 ps) is used. Therefore when normal CP is used more OF DM symbols can be used in a slot which is illustrated in figure
1 when compared with figure 2 which shows the case when extended CP is used.

[0007] Each element in the time frequency resource grid for antenna port p is called a resource element, which is uniquely

identified by the index pair (k,/) in a slot represented; k" sub-carrier and /' OFDM symbol as shown in figures 1 and 2.

[0008] Hence, figures 1 and 2 illustrate the resource elements used for downlink common reference signal transmission for
normal (figure 1) and extended CP (figure 2) respectively as specified in E-UTRA technical specification 36.211. The notation Rp
is used to denote a resource element used for common reference signal transmission on antenna port p. The common reference
signals are also referred to as cell specific reference signal as opposed to UE specific reference signals which are also referred to
as dedicated reference signals.

[0009] Reference signals or pilot signals or pilot sequences or training sequences have similar meaning and are interchangeably
used in literature. It is standardized set of signal sequences which are transmitted by the transmitter and are known a priori to the
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receiver. Their main objective is to assist the receiver to estimate the characteristics of radio channel, which especially varies over
time due to user mobility.

[0010] The terms reference signal or reference symbol are also interchangeably used but they have similar meaning.

[0011] E-UTRAN utilizes multiple antennas techniques referred to as MIMO (Multiple Input Multiple Output) modes. Examples of
such MIMO modes are precoding mode and beamforming mode. Precoding mode works with codebook-based transmission
weights and utilizes common reference signal for channel estimation. A UE can determine a codebook index from the channel
estimates and feed it back to the evolved NodeB (eNodeB). Beamforming mode works however with non-codebook based
transmission weights, which requires in the downlink a dedicated reference signal that is precoded with the same transmission
weights as the data and can be operated without any feedback of a codebook index UE measurements for radio resource
management, such as mobility management, are performed based on the common reference signals.

[0012] Regarding the dedicated reference signal pattern design for the beamforming mode, in one scenario where all the users
in one cell are configured for beamforming mode, the shared channel is demodulated based on the dedicated reference signal.
On the other hand, common channels such as broadcast channel or other common control channels such as PDCCH, which may
be transmitted to all or a group of UEs, are typically sent over the entire cell. In other words they are not beamformed towards a
particular UE. Hence, the UE needs to use common reference signals to demodulate all common channels. This means that the
network has to transmit both dedicated and common reference signals in a cell supporting beamforming. The transmission of
dedicated reference signals in addition to the common reference signals results in that the overall overhead of reference signals
becomes quite high.

[0013] It is therefore desired to reduce this overhead when dedicated reference signals are transmitted to support beam-forming
in a cell. One way is to reduce the common reference signal density, e.g. to only keep the common reference signals in the same
OFDM symbols as the common control channel while still keeping the common control channel demodulation performance good
enough. In other scenarios where there are users configured for the precoding mode within one cell, common reference signals
are required for both common control channel demodulation and the shared channel demodulation. Then it is preferred that the
common reference signal is spread among the whole subframe, i.e. higher density.

[0014] The common reference signals are also used by the UE to perform neighbour cell measurements, which are used for
taking mobility decisions such as cell reselection and handover. The neighbour cell measurements include, e.g. reference signal
received power (RSRP) and reference signal received quality (RSRQ). However, the number of available reference signals is
reduced if e.g. beamforming is used. An insufficient number of reference signals may adversely impact the neighbour cell
measurement performance.

[0015] Moreover, LTE supports MBSFN (Multi-Media Broadcast over a Single Frequency Network) operation on the same carrier
as unicast traffic. This means that a subset of the subframes is allocated to MBSFN transmission from multiple cells. In such
subframes the common reference signal transmission is reduced and the common reference signals available for measurements
are only transmitted in the first symbol of each subframe. In other normal unicast subframes, the reference signals from antenna
port 0 and 1 for mobility measurements are transmitted in four different separated subframes.

[0016] 3GPP Draft; R1-072385 (Nortel-Dedicated RS), 3GPP discloses reference signals for channel estimations and CQl
measurements, including channel estimation for close-loop MIMO, and US 2007/171849 discloses a method for assessing
channel quality and feeding this assessment to the UE.

[0017] In the current LTE it is desired to use as many reference signals as possible for neighbour cell measurements in order to
achieve a good mobility management. For this purpose the serving cell can provide neighbour cell configuration indicators to the
UE on a dedicated channel. These indicators can be used to indicate whether or not the neighbour cells have the same
configuration as the serving cell and whether there are any MBSFN subframes at all. In this way the terminal will be able to use as
many common reference signals as possible when performing the measurements.

Summary

[0018] However, when considering a possible reduction of the common reference signals for more efficient support of
beamforming with dedicated reference signals, there is a risk that different cells within the same area can use different MIMO
modes with different common reference signal patterns. This can not be reflected by the existing indicators.
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[0019] Thus the object of the present invention is to provide an improved method and arrangement for enabling a user
equipment, UE, to perform more accurate measurements, estimations or demodulations. This is achieved by mapping
beamforming information on common and shared channels which ensures that user equipments are able to make use of all the
available reference signals that can be used in a cell for performing measurements, estimations or demodulations e.g. neighbour
cell measurements. When performing those measurements, estimations or demodulations, it is desired to use as many signals as
possible. This implies that the measurements, estimations or demodulations performed according to the present invention will be
improved.

[0020] According to a first aspect of the present invention a method in a network node of a cellular communication network for
enabling a user equipment, UE, to perform measurements, estimations or demodulations is provided. In the method, MIMO mode
settings associated with the network node is determined. It is then indicated on a downlink common or shared channel, the
determined MIMO mode settings to the UE. The indicated MIMO mode settings explicitly or implicitly indicate available common
reference signals and/or dedicated reference signals to be used for said UE measurements, estimations or demodulations,
wherein the step of indicating further comprises indicating the MIMO mode settings used in at least one neighbour cell. It should
be noted that the dedicated reference signals are used for beamforming since they are UE specific which implies that they are
used by the UE for performing channel estimation for the received beam as well as some sort of beamforming specific
measurements e.g. channel quality indicator (CQI) which is used for scheduling. The common reference signals may be used for
measurements, estimation and demodulation.

[0021] According to a second aspect of the present invention, a method in a UE for enabling the UE to perform measurements,
estimations or demodulations is provided. In the method, an indication is received, on a downlink common or shared channel, of
determined MIMO mode settings associated with a network node. The indicated MIMO mode settings explicitly or implicitly indicate
available common reference signals and/or dedicated reference signals to be used for said UE measurements, estimations or
demodulations. In said method, an indication of MIMO mode settings in at least one neighbour cell is further received.
Measurements, estimations or demodulations based on said received indication are performed accordingly.

[0022] According to a third aspect of the present invention a network node of a cellular communication network for enabling a
user equipment, UE, to perform measurements, estimations or demodulations is provided. The network node comprises a first unit
configured to determine MIMO mode settings associated with the network node. It further comprises a second unit configured to
indicate, on a downlink common or shared channel, the determined MIMO mode settings to the UE, wherein the indicated MIMO
mode settings explicitly or implicitly indicate available common reference signals and/or dedicated reference signals to be used for
said UE measurements, estimations or demodulations, wherein the second unit is further configured to indicate the MIMO mode
settings used in at least one neighbour cell.

[0023] According to a fourth aspect of the present invention a UE for performing measurements, estimations or demodulations is
provided. The UE comprises a receiver configured to receive an indication, on a downlink common or shared channel, of
determined MIMO mode settings associated with a network node, said receiver being further configured to receive an indication of
MIMO mode settings used in at least one neighbour cell. The indicated MIMO mode settings explicitly or implicitly indicate
available common reference signals and/or dedicated reference signals to be used for said UE measurements, estimations or
demodulations. The UE further comprises a unit configured to perform measurements, estimations or demodulations based on
said received indication.

[0024] Advantages with the embodiments of the present invention are that beamforming information on the common control
channel is transmitted, which implies that:

The UE is capable to detect the common reference signal pattern that is used in the monitored cell at very early stage. Thus, the
UE can make full use of all the reference signals to demodulate downlink control signaling such as PDCCH.

[0025] The UE is capable to detect (or is informed about) the common reference signal pattern that is used in the monitored cell
at very early stage. Thus the UE can make full use of all the reference signals to perform measurement for difference usages,
e.g. for handover.

[0026] The UE is capable to detect whether a cell will work on beamforming mode or not, which implies that the UE knows what
kind of feedback is needed.

Brief Description of the Drawings
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[0027]

Figure 1 illustrates mapping of downlink common reference signals (normal cyclic prefix) according to prior art.
Figure 2 illustrates mapping of downlink common reference signals (extended cyclic prefix) according to prior art.
Figure 3 illustrates flowcharts of methods according to embodiments of the present invention.

Figure 4 illustrates a UE and a network node according to embodiments of the present invention.

DETAILED DESCRIPTION

[0028] If a user equipment (UE) always assumes the worst scenario, i.e. the reduced number of common reference signals in all
cells, the measurement performance will be deteriorated implying one or more of the following reasons: poor measurement
accuracy, longer measurement period, etc. The measurement performance degradation due to the reduced reference signals
becomes especially pronounced for user equipments at higher speed. In such cases the bias of the measurement reports
becomes large such that the measurement quantity that is reported by the UE becomes less reliable. The overall impact is that
this will eventually affect the mobility performance, e.g. handover performance, if the serving cell operates in pure beamforming
mode and at least one of the neighbouring cells uses the precoding mode (or vice versa). In that case, the straight forward way
for performing the UE measurements is to rely on the more sparse availability of common reference signal which occurs in the
beamforming mode.

[0029] Similar problems as described above also exist for basic channel estimation: The channel estimates based on common
reference signals may be used for demodulation of control signaling and, depending on the MIMO mode definition, demodulation
of data channels, channel quality estimation, etc. Without knowing the common reference signal pattern, demodulation of basic
downlink control signaling (such as physical broadcast channel (PBCH), PCFICH, PHICH and PDCCH detection) can only rely on a
more sparse common reference signal, which is known to always exist independent of the MIMO mode. In the end, this leads to
worse performance in the precoding mode where more reference signals are available for neighbour cell measurements. In
addition, beamforming mode and precoding mode require different feedbacks from the UE. Hence, MIMO mode information is
needed for the UE to prepare the correct feedback type.

[0030] In this specification, a reference signal is any sequence of signals which is known to the UE a priori i.e. the pattern may be
generally specified in the standard. The reference signals assist the UE in performing various tasks: channel estimation,
measurements, determining cell timing etc. As stated above, there are two main types of reference signals: common and
dedicated reference signals. The common reference signals are cell specific and common to all users in a cell and are transmitted
regardless whether users are served or not. They are used for channel estimation and for measurements (e.g. cell specific
measurement i.e. neighbour cell measurement). Dedicated reference signals are user specific i.e. activated when user is active.
The dedicated reference signals are used for beamforming which implies that they are used by the UE for performing channel
estimation for the received beam as well as some sort of beamforming specific measurements e.g. channel quality indicator (CQl)
which is used for scheduling. So if the network signals dedicated reference symbols or its identity then the UE can find out the
available common reference symbols because dedicated reference symbols plus common reference symbols is constant.

[0031] The embodiments of the present invention ensure that the UEs are able to make use of all the available reference signals
that can be used in a cell for performing measurements and estimations, e.g. performing neighbour cell measurements.

[0032] Hence, the present invention relates to methods and arrangements for mapping or signalling MIMO mode information, e.g.
information whether beamforming is used or not and/or information associated with the common reference signal pattern, such as
the index of the pattern or the pattern itself with the smallest number of available common reference signals (i.e. with the highest
number of dedicated reference signals). The MIMO mode information is sent on a common or shared channel or any type of
appropriate broadcast or multicast channel, e.g. PBCH. It is also possible to map such information on the synchronization channel
(PSS/S88), on the dedicated broadcast channel (D-BCH), which is mapped on a shared channel as in LTE, or on a common
reference signals. It is possible to map the MIMO mode information on the common reference symbols since certain minimum
portion or number of common reference signals will always be sent regardless of the density of dedicated reference signals. The
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presence of minimum set of common reference signal is required for demodulating common channels and for neighbour cell
measurements as explained in more detail below Thus when MIMO mode information is mapped on common reference signal it
may either be in the form of a single bit indicating the presence or absence of the dedicated reference signal, or it may be more
detailed information (e.g. 4 bits) containing the index or identity of the dedicated reference signal pattern present in that cell.

[0033] In accordance with the present invention as illustrated in the flowchart of figure 3, the network node, e.g. the eNode B,
determines 301 MIMO mode settings associated with the network node and indicates 302, on a downlink common or shared
channel, the determined MIMO mode settings to a UE. The UE may be located in a cell served by said network node or in a
neighbouring cell. The indicated MIMO mode settings explicitly or implicitly indicate available common reference signals to be
used for measurements, estimations or demodulation. The measurements, estimations or demodulation may be neighbour cell
measurement, channel estimation, demodulation and CQl estimation.

[0034] Accordingly, the UE receives 304 an indication, on a downlink common or shared channel, of the determined MIMO mode
settings from a network node, wherein the indicated MIMO mode settings explicitly or implicitly indicate available common
reference signals and/or dedicated reference signals to be used for said UE measurements, estimations or demodulations. Then
the UE can perform (305) measurements, estimations or demodulations based on said received indication.

[0035] According to a first embodiment of the present invention, the MIMO mode information is sent from the serving cell, i.e. the
network node serving the UE, and the MIMO mode information comprises information whether the serving cell uses beamforming
or not. In addition, the serving cell may also indicate whether beamforming is used in a neighbouring cell. Thus one bit may be
used to carry this information. In this case the UE may assume the worse case scenario in terms of the common reference signal.
This means in case more than one dedicated reference signal patterns are possible in a cell the UE will have to assume that all
dedicated patters are activated.

[0036] According to a second embodiment of the present invention, the MIMO mode information is sent from the serving cell, i.e.
the network node serving the UE as in the first embodiment. However, in the second embodiment, the MIMO mode information
comprises in addition to the information whether beamforming is used or not, information of the common reference signal pattern
with the smallest number of available common reference signals. In case of only two common reference signal patterns, one bit is

sufficient to indicate which one is used in a cell. Otherwise, N bits signaling in e.g. PBCH maps to 2N types of common reference

signal patterns. This will indicate to the UE which one of the possible 2N common reference signal patterns is used in a cell. As
the exact reference signal pattern (or details of such pattern) will be standardized it is sufficient for the network to signal the index
or identity of the reference signal pattern used in that cell.

[0037] In the first and second embodiments, PBCH may be used to carry the MIMO mode information for the UE in idle mode
since the UE does not read the PDSCH in idle mode. Similarly PDSCH may be used to carry the MIMO mode information when the
UE is in connected mode since typically UE does not read PBCH in connected mode.

[0038] According to a third embodiment, a network node which is not the serving node of the UE may map MIMO mode
information on a pilot signal sent on the synchronization channel (SCH). The SCH carries synchronization sequences to the UE for
acquiring frequency, time and cell synchronization. In LTE the SCH comprises a primary synchronization sequence (PSS) and a
secondary synchronization sequence (SSS). The PSS is used to acquire OFDM symbol boundary. Thus more specifically the
MIMO mode information can be mapped on SSS. In this way the UE can receive information whether the neighbouring cell uses
beamforming or not during the cell synchronization procedure. As an alternative, the MIMO mode information can also be mapped
on the common reference signals i.e. on one or on a few bits sent on the part of common reference signals, which are always
present.

[0039] Furthermore, according to a fourth embodiment, the UE can read the MIMO mode information on a common channel, e.g.
on the PBCH, sent from a neighbouring cell.

[0040] According to a fifth embodiment of the present invention, the third and fourth embodiments are combined. That implies
that a UE first retrieves information from the pilot signal on the SCH of a neighbouring cell and if the UE can conclude that
beamforming is being used by that neighbouring cell, then the UE reads on the PBCH from said neighbouring cell to retrieve more
detailed information associated with the MIMO mode such that the UE can determine the available common reference signals to
be used for neighbour cell measurements by the UE.

[0041] Before performing the neighbour cell measurement from a cell (e.g. by means of an intra-frequency measurement, inter-
frequency measurement, or even inter-RAT measurement), the UE can either detect the PBCH (or any common channel carrying
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beamforming information) to retrieve the MIMO-mode related information (i.e. common reference signal pattern index) or can even
be provided with this information by means of higher layer signaling together with other information such as the frequency on
which to measure.

[0042] In addition, it is also possible to indicate the available RS patterns that are used in the neighbouring cells (for instance, 1
bit of RS pattern difference to indicate whether the patterns in neighbouring cells are the same as in the serving cell). The serving
cell can acquire MIMO-mode related information of the neighbor cells via backhaul communication between itself and the neighbor
cells. For instance if same MIMO is used in the serving and neighbor cells then the serving cell can indicate using 1 bit that the
same RS pattern is used in the neighbor cells.

[0043] Based on this acquired information the UE can perform the measurements based on all the available reference signals
that are used in that cell according to the embodiment of the present invention. The UE can basically adapt the neighbour cell
measurement filtering method or algorithm according to the available reference signals in a cell. When beamforming is used there
will be fewer common reference signals for measurements. This means measurements will incorporate more error compared to
the scenario where a full set of common reference signals are transmitted. The measurements are done over a certain
measurement period to achieve the desired accuracy e.g. 200 ms when all common reference signals are available. In case of
reduction of common reference signals, the default measurement period may not be sufficient and would instead typically lead to
measurement error or bias i.e. measured value would typically be underestimated. The information whether beamforming is used
or not can assist UE to adapt the measurement period to compensate the bias or error of the measured value. A longer
measurement period would allow the UE to obtain enough measurement samples to achieve the desired measurement accuracy.
For instance, in one scenario when beamforming is used, the UE can use more time domain filtering (i.e. a longer measurement
period such as 400 ms or even longer) to ensure that the bias is reduced. In another scenario, when no beamforming is used in
the cell, the UE can use shorter time domain filtering or fewer samples or a shorter measurement period such as the default value
(e.g. 200 ms). This means that in the latter case the measurement will be done more quickly and can reduce processing times in
the UE as well. This will also save UE power in DRX mode since fewer samples are needed compared to the worst case scenario
i.e. under the assumption that the beamforming is employed in all cells.

[0044] In accordance with embodiments described above, the MIMO mode information is sent on the PBCH (physical BCH) since
it is easy for the UE to read the PBCH of the neighbour cell without much complexity. In this scenario the UE can read this
information just after the cell search process i.e. after that it has identified this particular neighbour cell.

[0045] In case MIMO mode information is mapped on the pilot channel on the synchronization channel (PSS/SSS) according to
the third embodiment, the UE can acquire this information already during the neighbour cell search procedure. On the other
hand, when the MIMO mode information is mapped on the set of common reference signals, which are always sent, the UE can
find this information during the neighbour cell measurement itself or prior to it. If such information is mapped on D-BCH, which in
turn is sent via normal shared channel, the UE will also read it to acquire MIMO mode information after the cell search procedure.

[0046] In addition, the UE may assume that a certain MIMO mode setting is used. Hence, the network may or may not signal the
MIMO mode pattern information. The UE then performs measurements according to the assumed common reference signal
pattern. The assumption can be based on some sort of autonomously detection of the presence of the common reference signal
pattern. For instance, the UE can check various possible hypotheses by correlating over all possible common reference signal
patterns and locks on to the one which is found to be the most suitable. The UE may then also signal the measurements as well
as the assumed setting (i.e. index or identity of setting) used for measurements to the network. If the signaled setting matches
with the one actually used by the network then no compensation is required. On the other hand if there is a mismatch then the
network can compensate for any errors by applying an appropriate offset to the reported results.

[0047] Figure 4 illustrates a UE 405 which is connected to radio base station 400. The radio base station denoted 407 is serving
a neighbouring cell. With reference to figure 4, the radio base station 400 (also referred to as a network node) of a cellular
communication network according to embodiments of the present invention enables a UE 405, to perform more accurate
measurements, estimations or demodulations, since all available common reference signals and/or dedicated reference signals
can be used. The network node 400 comprises a first unit 401 configured to determine MIMO mode settings associated with the
network node. It further comprises a second unit 402 configured to indicate, on a downlink common or shared channel, the
determined MIMO mode settings 406 to the UE. The indicated MIMO mode settings 406 explicitly or implicitly indicate available
common reference signals and/or dedicated reference signals to be used for said UE measurements, estimations or
demodulations. As stated above, the UE measurements, estimations or demodulations comprise at least one of: neighbour cell
measurement, channel estimation, demodulation and CQI estimation. The radio node may be a radio base station as illustrated in
figure 4.
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[0048] Furthermore, the UE comprises according to the present invention (in addition to standard UE components such as RF
components, different functionalities implemented by software or hardware means) a receiver 403 configured to receive an
indication, on a downlink common or shared channel, of the determined MIMO mode settings 406, wherein the indicated MIMO
mode settings 406 explicitly or implicitly indicate available common reference signals and/or dedicated reference signals to be
used for said UE measurements, estimations or demodulations. The UE further comprises a unit 404 configured to perform
measurements, estimations or demodulations based on said received indication.

REFERENCES CITED IN THE DESCRIPTION

This list of references cited by the applicant is for the reader's convenience only. It does not form part of the European patent
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Patentkrav

1. Fremgangsmade for en netvaerksknude i et celluleert kommunikationsnet-
veerk til at gore det muligt for en brugerindretning, UE, at udfgre malinger,
estimeringer eller demodulationer, hvilken fremgangsmade omfatter trinnene:
- at bestemme (301) MIMO-modusindstillinger forbundet med netvaerksknu-
den,

- at angive (302), pa en feelles eller delt downlink-kanal, de bestemte MIMO-
modusindstillinger for UE'en, hvor de angivhe MIMO-modusindstillinger ek-
splicit eller implicit angiver tilgeengelige feelles referencesignaler og/eller de-
dikerede referencesignaler, der skal anvendes til UE-malingerne,
-estimeringerne eller -demodulationerne, hvor trinnet at angive (302) yderli-
gere omfatter at angive (303) de MIMO-modusindstillinger, der anvendes i
mindst én nabocelle.

2. Fremgangsmade ifglge krav 1, hvor UE-mdlingerne, -estimeringerne eller
demodulationerne omfatter mindst én blandt: nabocellemaling, kanalestime-
ring, demodulation og CQl-estimering.

3. Fremgangsméade ifolge krav 1 eller 2, hvor de angivne MIMO-
modusindstillinger angiver, om der anvendes straleformning eller ej.

4. Fremgangsmade ifolge et hvilket som helst af kravene 1-4, hvor de angiv-
ne MIMO-modusindstillinger yderligere angiver bitmgnstret af MIMO-
indstillingen med det mindste antal af tilgeengelige feelles referencesignaler.

5. Fremgangsmade ifglge et hvilket som helst af kravene 1-5, hvor netveerks-
knuden er den celle, der betjener UE'en.

6. Fremgangsmade ifglge krav 4, hvor de angivnhe MIMO-modusindstillinger
angiver, om MIMO-modusindstillingerne af nabocellen afviger fra MIMO-
modusindstillingerne af den betjenende celle eller ;.

7. Fremgangsmaéade ifglge et hvilket som helst af kravene 1-5, hvor netveerks-
knuden er en celle, som ikke betjener UE'en.
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8. Fremgangsmade ifglge et hvilket som helst af kravene 1-8, hvor angivel-
sen af tilgeengelige feelles referencesignaler, der skal anvendes til nabocel-
lemalinger af UE'en, transmitteres via signalering i hgjere lag.

9. Fremgangsmade for en UE til at gore det muligt for UE'en at udfere malin-
ger, estimeringer eller demodulationer, hvilken fremgangsmade omfatter trin-
nene:

- at modtage (304) en angivelse, pa en feelles eller delt downlink-kanal, af
bestemte MIMO-modusindstillinger forbundet med en netveerksknude i
mindst én nabocelle, hvor de angivhe MIMO-modusindstillinger eksplicit eller
implicit angiver tilgaengelige feelles referencesignaler og/eller dedikerede re-
ferencesignaler, der skal anvendes til UE-malingerne, -estimeringerne eller
-demodulationerne, og

- at udfgre (305) malinger, estimeringer eller demodulationer baseret pa den
modtagne angivelse.

10. Fremgangsmade ifelge krav 10, hvor UE-malingerne, -estimeringerne
eller -demodulationerne omfatter mindst én blandt: nabocellemaling, kanal-
estimering, demodulation og CQl-estimering.

11. Fremgangsmade ifglge krav 10 eller 11, hvor de angivnhe MIMO-
modusindstillinger angiver, om der anvendes straleformning eller ej.

12. Fremgangsmade ifalge et hvilket som helst af kravene 10-13, hvor de
angivne MIMO-modusindstillinger yderligere angiver bitmgnstret af MIMO-
indstillingen med det mindste antal af tilgeengelige feelles referencesignaler.

13. Netveerksknude (400) af et cellulaert kommunikationsnetveerk til at gore
det muligt for en brugerindretning, UE, at udfare malinger, estimeringer eller
demodulationer, hvilken netvaerksknude omfatter en fgrste enhed (401), der
er konfigureret til at bestemme MIMO-modusindstillinger forbundet med net-
veerksknuden, og en anden enhed (402), der er konfigureret til at angive, pa
en feelles eller delt downlink-kanal, de bestemte MIMO-modusindstillinger for
UE'en, hvor de angivne MIMO-modusindstillinger eksplicit eller implicit angi-
ver tilgeengelige feelles referencesignaler og/eller dedikerede referencesigna-
ler, der skal anvendes til UE-malingerne, -estimeringerne eller
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-demodulationerne, hvor den anden enhed (402) yderligere er konfigureret til
de MIMO-modusindstillinger, der anvendes i mindst én nabocelle.

14. Netveerksknuden ifelge krav 19, hvor UE-malingerne, -estimeringerne
eller -demodulationerne omfatter mindst én blandt: nabocellemdling, kanal-
estimering, demodulation og CQl-estimering.

15. Fremgangsmade ifalge krav 19 eller 20, hvor de angivhe MIMO-
modusindstillinger angiver, om der anvendes straleformning eller ej.

16. Netveaerksknude ifglge et hvilket som helst af kravene 19-22, hvor de an-
givne MIMO-modusindstillinger yderligere angiver bitmgnstret af MIMO-
indstillingen med det mindste antal af tilgeengelige feelles referencesignaler.

17. Fremgangsmade ifglge krav 22, hvor de angivnhe MIMO-
modusindstillinger angiver, om MIMO-modusindstillingerne af nabocellen af-
viger fra MIMO-modusindstillingerne af den betjenende celle eller e;j.

18. UE (405) til udforelse af malinger, estimeringer eller demodulationer,
hvilken UE omfatter en modtager (403), der er konfigureret til at modtage en
angivelse, pa en falles eller delt downlink-kanal, af bestemte MIMO-
modusindstillinger forbundet med en netveerksknude i mindst én nabocelle,
hvor de angivhe MIMO-modusindstillinger eksplicit eller implicit angiver til-
gaengelige faelles referencesignaler og/eller dedikerede referencesignaler,
der skal anvendes til UE-malingerne, -estimeringerne eller
-demodulationerne, og en enhed (404), der er konfigureret til at udfere ma-
linger, estimeringer eller demodulationer baseret pd den modtagne angivel-
se.
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