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Description
TECHNICAL FIELD

[0001] The present invention relates to the field of co-
ordinated multipoint transmission and reception (CoMP)
in wireless communication networks, in particular to a
method, an apparatus, and a network node for use in
performing coordinated data transmissions in a wireless
communication network.

BACKGROUND

[0002] Cell grouping is a well-known technique for im-
proving and managing interference in cellular wireless
communication networks. Already for 2G wireless com-
munication network planning (on rather long time hori-
zon, days typically), inter-cell interference measure-
ments are performed to group cells together, in order to
minimize radio interference and make cell and/or fre-
quency planning more efficient.

[0003] For future wireless communication networks,
an important method to increase both coverage and ca-
pacity is to use cell cooperation for signal transmission
and reception between nodes in the network and user
equipments located in the cooperating cells. This is gen-
erally referred to as coordinated multipoint transmission
and reception (CoMP). This cooperation can be used in
downlink communication for scheduling and data trans-
mission using, for example, beam forming or joint coher-
ent processing and transmissions, or in uplink commu-
nication, where a multitude of antennas are used to sup-
press and cancel interference and increase the signal-
to-noise (SNR) ratio. It has been suggested to introduce
CoMP inthe 3GPP Long Term Evolution (LTE/SAE) wire-
less communication system, but it should also be noted
that CoMP is also applicable for other wireless commu-
nication systems, such as, for example, WiMax.

[0004] Although it is desired to build large CoMP cells
of cooperating cells in order to minimize cell border ef-
fects that results in a worse user bit rate, cells in the
network must be subdivided into groups of cooperating
cells in order to keep computation complexity at reason-
able levels. However, the sub-division or formation of
these groups of cooperating cells, that is, CoMP cells,
can pose a very difficult task.

[0005] Besides being able to be based on a numerous
different physical properties, such as for example, geo-
graphical proximity, radio wave propagation environ-
ment, traffic distributions and/or using neighboring-cell
relations, including mobility information, such as hando-
ver statistics, the formation of a CoMP cell of cooperating
cellsalsoimplies anincreased level of hardware process-
ing and backhaul capacity as compared to conventionally
deployed non-cooperative wireless communication net-
works. The reasons for this increase include, for exam-
ple, more complex deployment scenarios with differently
sized cells, sub-cells, etc., as wellas the increased higher
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grade of coordination between the cells on a shorter time
scale.

[0006] Due to this inherent trade-off between an in-
creased number of cells included in a CoMP cell of co-
operating cells and increased complexity, a problem that
may be experienced in forming CoMP cells of cooperat-
ing cells is that the CoMP cells of cooperating cells do
not show the capacity or coverage performance as ex-
pected from their cooperating cell size.

[0007] HTC: "Views of Schemes for CoMP" 3GPP
DRAFT; R1-110180, January 12, 2011, XP050475128,
relates to Coordinated Multipoint transmission and re-
ception, CoMP, in Long Term Evolution, LTE, wireless
communications networks. In particular this document
discloses a method for use in a network node for CoMP
data transmissions to a UE in a wireless communication
network. The wireless communication network compris-
es at least two access nodes each having one or more
antennas and being arranged to perform coordinated da-
ta transmissions to the UE (i.e. MU-MIMO). It further dis-
closes that a hybrid mechanism for cooperating set se-
lection should be applied. To support this mechanism, it
is preferred to divide the network into several access
node, eNB, groups and user groups. The access nodes
in in the same eNB group can be coordinated to mitigate
inter-cell/inter-site interference. The UEs in the same us-
er group are jointly served by an assigned access node
group, where the reason of forming user groups is to
enhance the spectral efficiency by the MU-MIMO tech-
nique.

SUMMARY

[0008] It is an object to obviate at least some of the
above disadvantages and achieve a method that pro-
vides improved CoMP cells of cooperating cells.

[0009] Accordingly, a method foruse in a network node
for coordinating data transmissions to user equipments
in a wireless communication network is provided, where-
in the wireless communication network comprise at least
two access nodes each having one or more antennas
and being arranged to perform coordinated data trans-
missions to the userequipments. The method comprises:
obtaining signal strength values associated with the one
or more antennas of the at least two access nodes for a
number of user equipments; arranging the number of us-
er equipments into one or more groups of user equip-
ments and associating each of the one or more groups
of user equipments with a sub-set of the one or more
antennas of the at least two access nodes based on the
obtained signal strength values; and coordinating data
transmissions performed by the at least two access
nodes to each of the one or more groups of user equip-
ments based on the sub-set of the one or more antennas
of the at least two access nodes associated with each
group of user equipments, respectively.

[0010] One advantage of the method is that it enables
the identification of one or more individual antennas of
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the at least two access nodes that has the most impact
on a specific sub-group of user equipments in a CoMP
cell of cooperating cells. By grouping the user equip-
ments in the CoMP cell in accordance with sub-groups
of user equipments based on the identified individual an-
tennas and coordinating data transmissions performed
by the atleast two access nodes in accordance with these
groups of user equipments, an antenna-specific sched-
uling of the coordinated data transmissions to the user
equipments is enabled. This antenna-specific scheduling
provides a higher degree of granularity and discrimina-
tion than what can be achieved in a conventional case
wherein all of the antennas of the at least two access
nodes may be forced to contribute to the transmission to
a specific user equipment even though some individual
antennas may have a connection to the specific user
equipment which has very poor signal strength. Thus, it
provides for a smaller and more efficient amount of an-
tennas to be used in the coordinated data transmissions,
whereby an increased capacity and/or coverage per-
formance of CoMP cells of cooperating cells is provided
which improve the CoMP cells of cooperating cells.
[0011] The method further provides the advantage of
improving the utilization of coordinated data transmis-
sions to userequipments by allowing the building of larger
CoMP cells of cooperating cells, which minimize cell bor-
der effects causing worse user bit rates, as well as re-
ducing feedback and scheduling complexity.

[0012] Arranging the number of user equipments and
associating the one or more groups of user equipments
may further comprise: calculating antenna relationship
values for each of the number of user equipments based
on the obtained signal strength values, and arranging the
number of user equipments into one or more groups of
user equipments and associating each of the one or more
groups of user equipments with a sub-set of the one or
more antennas of the at least two access nodes based
on the calculated antenna relationship values. This ad-
vantageously provides antenna relationship values for
each of the user equipments which are indicative of the
internal relationship between the obtained signal
strength values, and allows an estimate of the relative
importance of the individual antennas associated with
the signal strength values to the connection towards the
user equipment to be achieved and utilized. According
to one example, the antenna relationship values could
indicate how the highest obtained signal strength value
relates to each of the other obtained signal strength val-
ues.

[0013] Also, arranging the number of user equipments
and associating the one or more groups of user equip-
ments based on the calculated antenna signal relation-
ship values may further comprise: comparing one or
more of the calculated antenna relationship values of
each of the number of user equipments, and arranging
the number of user equipments into one or more groups
of user equipments and associating each of the one or
more groups of user equipments with a sub-set of the
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one or more antennas of the at least two access nodes
based on the antenna relationship value comparison.
This advantageously utilizes the antenna relationship
values in order to identify important individual antennas
for sub-groups of user equipments based on which the
grouping of user equipments is performed.

[0014] Furthermore, a first group of user equipments
may be combined with a second group of user equip-
ments to form a combined third group of user equipments
based on jointly associated antennas in the sub-sets of
the oneor more antennas of the access nodes associated
with the first and second group of user equipments, re-
spectively. This advantageously enables an automatic
procedure for expanding the group of user equipments
into a larger group of user equipments whenever it is
possible and preferred.

[0015] The method may also comprise dividing a first
group of user equipments into a second and third group
of user equipments based on jointly associated antennas
in the sub-sets of the one or more antennas of the access
nodes associated with the second and third group of user
equipments, respectively. In asimilar manner as present-
ed above, this advantageously enables an automatic pro-
cedure for decreasing the group of user equipments into
a smaller group of user equipments whenever it is pos-
sible and preferred.

[0016] Also, the combination of groups of user equip-
ments may be stopped or the division of a group of user
equipments may be initiated based on one or more of:
when one or more predetermined threshold number of
antennas is comprised in the sub-set of the one or more
antennas of the at least two access nodes associated
with the group of user equipments, when one or more
predetermined threshold number of user equipments
have been associated with the group of user equipments,
when one or more predetermined CoMP transmission
multi-user limits has been reached for the group of user
equipments, when one or more predetermined channel
limitations is reached for the group of user equipments,
when one or more predetermined transmission power
limits are reached, when one or more predetermined
backhaul load thresholds are reached, or when one or
more predetermined uplink radio channel load thresholds
are reached. This advantageously provides suitable lim-
itations to the automatic procedure for expanding the
group of user equipments into a larger group of user
equipments or dividing a group of user equipments into
smaller groups of user equipments, which otherwise may
resultin too large or too small groups of user equipments
reducing the gains of the groups of user equipments
and/or in approaching some inherent hardware or sig-
nalling limitation.

[0017] Coordinating data transmissions performed by
the at least two access nodes to each of the one or more
groups of user equipments may further comprise: sched-
uling each group of user equipments for downlink trans-
mission separately from each other in frequency and/or
time, or on orthogonal resource blocks; and scheduling
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each user equipment within a group of user equipments
for downlink transmission together in frequency and/or
time, or on non-orthogonal resource blocks. This advan-
tageously increases the exploitation of the spatial domain
diversity gains and limits the scheduling and receiver
complexity. It should also be noted that these features
may be particularly advantageous when implemented in
a 3GPP Long Term Evolution (LTE) wireless communi-
cation system in which user equipments are configured
to report antenna phase information. This antenna phase
information may then be used when coordinating data
transmissions to the groups of user equipments.

[0018] Also, the method may further comprise: obtain-
ing channel information for a group of user equipments
to the sub-set of the one or more antennas of the access
nodes associated with the group of user equipments; and
coordinating data transmissions to the group of user
equipments based on the obtained channel information.
This advantageously enables the collection of detailed
channel information at limited costs in form of overhead.
[0019] Obtaining signal strength values associated
with the one or more antennas of the at least two access
nodes for a number of user equipments may comprises
receiving signal strength values measured at the access
nodes from the access nodes, or receiving signal
strength values measured at the user equipments from
the user equipments via the access nodes. This advan-
tageously provides two different alternatives for obtaining
the signal strength values.

[0020] The method described above may be per-
formed repetitively with a periodicity based on capturing
slow fading. This advantageously provides for a flexible
procedure being performed on a relatively short time
scale, such as, for example, once every second, increas-
ing the gain from the scheduling coordination in frequen-
cy and time as previously mentioned.

[0021] An apparatus for use in a network node for co-
ordinating data transmissions to user equipments in a
wireless communication network is also provided, where-
in the wireless communication network comprises at
least two access nodes each having one or more anten-
nas and being arranged to perform coordinated data
transmissions to the user equipments. The apparatus
comprises: a retrieving unit configured to obtain signal
strength values associated with the one or more anten-
nas of the at least two access nodes for a number of user
equipments, a cooperating cell group unit configured to
arrange the number of user equipments into one or more
groups of user equipments and associate each of the
one or more groups of user equipments with a sub-set
of the one or more antennas of the at least two access
nodes based on the signal strength values obtained by
the retrieving unit, and a cooperation scheduling unit con-
figured to coordinate data transmission performed by the
at least two access nodes to each of the one or more
groups of user equipments based on the sub-set of the
one or more antennas of the at least two access nodes
associated with each group of user equipments, respec-
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tively, by the cooperating cell group unit.

[0022] Inaddition, a network node for use in a wireless
communication network comprising an apparatus as de-
scribed above is provided.

BRIEF DESCRIPTION OF THE DRAWINGS

[0023] The above and other features and advantages
of the present invention will become readily apparent to
those skilled in the art by the following detailed descrip-
tion of exemplary embodiments thereof with reference to
the accompanying drawings, wherein:

Fig. 1 illustrates an example of a wireless commu-
nication system comprising a number of ac-
cess nodes and cells associated thereto,
schematically illustrates an example of user
equipments located in the cells of three ac-
cess nodes in Fig 1 configured to perform
coordinated data transmissions,

illustrates an apparatus according to an em-
bodiment of the invention,

schematically illustrates how coordinated
data transmissions may be coordinated by
the apparatus in Fig. 3,

is a flow chart of a method according to an
embodiment of the invention,

illustrates a 3GPP Long Term Evolution
(LTE/SAE) wireless communication system
having a network node comprising an appa-
ratus shown in Fig. 3.

Fig. 2

Fig. 3

Figs. 4-5

Fig. 6

Fig. 7

DESCRIPTION

[0024] The figures are schematic and simplified for
clarity, and they merely show details which are essential
to the understanding of the invention, while other details
have been left out. Throughout, the same reference nu-
merals are used for identical or corresponding parts or
steps. It may also be noted that the expression "user
equipment” (UE) includes, but is not limited to, a mobile
terminal, a mobile phone, a personal digital assistant, a
mobile station, a portable computer equipped with suit-
able transceivers, a stationary computer equipped with
suitable transceivers and the like.

[0025] InFig. 1, an example of a wireless communica-
tion system 100 comprising a plurality of access nodes
101, 102, 103 is illustrated. The wireless communication
system 100 may be, for example, a 3GPP Long Term
Evolution (LTE/SAE) wireless communication system or
any wireless communication system suitable for provid-
ing downlink coordinated multipoint (CoMP) data trans-
missions to user equipments. The access nodes 101,
102, 103 may be access nodes, such as, for example,
an eNodeB in a 3GPP Long Term Evolution (LTE/SAE)
wireless communication system. The access nodes 101,
102, 103 may be connected and configured to commu-
nicate with each other over, for example, an X2 connec-
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tion 104. The access nodes 101, 102, 103 comprise one
or more antennas per cell for wireless radio communica-
tion with user equipments located within their covering
range.

[0026] Fig. 2 schematically illustrates an example of
user equipments located in the cells 201, 202, 203, 204,
205, 206, 207, 208, 209 of the access nodes 101,102,
103. The access node 101 may be configured to provide
wireless radio coverage to user egipments in cells 201,
202, 203. The access node 102 may be configured to
provide wireless radio coverage to user eqgipments in
cells 204, 205, 206. The access node 103 may be con-
figured to provide wireless radio coverage to user eqip-
ments in cells 207, 208, 209.

[0027] In Fig. 2, the neighboring cells 203, 206, 209
are comprised in a CoMP cell of cooperating cells of the
access nodes 101, 102, 103, that is, a CoMP cell of co-
operating cells is formed by the cell 203 of the access
node 101, the cell 206 of the access node 102, and the
cell 209 of the access node 103 (marked with vertical
lines in Fig. 2). This means that, within these neighboring
cells 203, 206, 209, the access nodes 101, 102, 103 are
configured to perform coordinated data transmissions,
i.e. able to combine signals of multiple antennas to form
a joint coordinated transmission of data, to the user
equipments located therein.

[0028] It has beenrecognised, for example, that within
large CoMP cells of cooperating cells, during a coordi-
nated data transmission, there may be individual anten-
nas of the access nodes 101, 102, 103 that have very
low signal strength for their respective connection to par-
ticular user equipments located within the CoMP cell of
cooperating cells, but are still used as contributors in the
coordinated data transmission to these particular user
equipments. An illustrative example is shown in Fig. 2,
wherein this may be the case for one or more of the an-
tennas of the access node 101 for a coordinated data
transmission to one or more user equipments in cell 209,
and/or for one or more of the antennas of the access
node 102 for a coordinated data transmission to one or
more user equipments in cell 203, and/or for one or more
of the antennas of the access node 103 for a coordinated
data transmission to one or more user equipments in cell
206. However, it should be noted that although the dis-
tance to an access node is used herein for illustrative
purposes as indicative of the signal strength, it is com-
monly known that many different factors may influence
the actual signal strength to an access node for a user
equipment, such as, for example, network topology, to-
pography of the surrounding environment, buildings, etc.
[0029] However, in these illustrative examples, the in-
dividual antennas ofthe access nodes 101, 102, 103 may
thus be wasting their resources on connections with very
low signal strength in which their contribution is limited,
rather than being used for other connections where they
may provide a more efficient contribution. This leads to
a poor utilization of coordinated data transmissions to
user equipments in large CoMP cells of cooperating cells,
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and in that these large CoMP cells of cooperating cells
do not show the capacity or coverage performance as
expected from their cooperating cell size. These issues
are addressed by the embodiments described in more
detail below with reference to Figs. 3-7.

[0030] Fig. 3 illustrates an apparatus 300 for coordi-
nating data transmissions to user equipments in a wire-
less communication network 100 according to an em-
bodiment of the invention. The apparatus 300 may, for
example, be comprised in one of the access node 101,
102, 103. The apparatus 300 is configured to coordinate
data transmissions to user equipments performed by the
access nodes 101, 102, 103 in the CoMP cell of cooper-
ating cells 203, 206, 209 shown in Fig. 2. The apparatus
300 may comprise a retrieving unit 301, a cooperating
cellgroup unit 302 and a cooperation scheduling unit 303.
[0031] The retrieving unit 301 is configured to obtain a
number of signal strength values that are associated with
the one or more antennas of the access nodes 101, 102,
103 for each of a number of user equipments. Signal
strength may also be referred to as path gain or path loss
when compensating for transmission power. At the ac-
cess node 101, 102, 103, each signal received at an an-
tenna port of the one or more antennas of the access
nodes 101, 102, 103 from a user equipment may be
measured. A signal strength value indicative of the meas-
ured signal strength may then be sent from the access
nodes 101, 102, 103 to the retrieving unit 301. Optionally,
the retrieving unit 301 may be configured to retrieve the
signal strength value from the access nodes 101, 102,
103. Hence, signal strength values associated with the
one or more antennas of the access nodes 101, 102, 103
may be obtained for each of a number of user equipments
by using uplink transmissions from user equipments. In
an LTE wireless communication system, for example,
power control is commonly used on uplink transmissions
from the user equipments. In such cases, it may be ad-
vantageous to use path gain or path loss measurements
which take the transmission power of uplink transmis-
sions from the user equipments into account.

[0032] In some embodiments, the retrieving unit 301
may be configured to obtain the number of signal strength
values that are associated with the one or more antennas
of the access nodes 101, 102, 103 from each of the
number of user equipments. In this case, a user equip-
ment which has received a signal from an antenna port
of the one or more antennas of the access nodes 101,
102, 103, may measure the signal strength of the re-
ceived signal from the antenna port at the user equip-
ment. The received signal may be measured, for exam-
ple, on pilot signals such as the Reference Symbols (RS)
that may be used in an LTE wireless communication sys-
tem. The user equipment may then report a signal
strength value indicative of the measured signal strength
tothe retrieving unit 301 via the one or more of the access
nodes 101, 102, 103. Thus, the retrieving unit 301 may
receive the signal strength value from the user equipment
associated with the antenna port of the one or more an-
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tennas of the access nodes 101, 102, 103. Hence, signal
strength values associated with the one or more anten-
nas of the access nodes 101, 102, 103 may also be ob-
tained for each of a number of user equipments by using
downlink transmissions from user equipments. In some
embodiments, the retrieving unit 301 may optionally be
configured to also obtain antenna phase information for
each received antenna signal from the access nodes
101, 102, 103. This information may be provided by and
received from the user equipments. This may, for exam-
ple, be performed when the apparatus 300 is implement-
ed in a wireless communication system in which user
equipments are configured to report any form of antenna
phase information for each received antenna signal from
the access nodes 101, 102, 103, such as, for example,
using pre-coding matrix indicator (PMI) reporting in the
user equipments.

[0033] Thecooperating cellgroup unit 302 may receive
the obtained signal strength values from the retrieving
unit 301. Based on the obtained signal strength values,
the cooperating cell group unit 302 may arrange the
number of user equipments into groups of user equip-
ments, such as, for example, the groups of user equip-
ments 211, 212, 213, 221, 231, 232, 233 shown in Fig.
5. Furthermore, based on the obtained signal strength
values, the cooperating cell group unit 302 may also be
configured to associate each of the groups of user equip-
ments, such as, for example, the groups of user equip-
ments 211, 212, 213, 221, 231, 232, 233 shown in Fig.
5, with a sub-set of individual antennas of the access
nodes 101, 102, 103, as described in more detail in ref-
erence to Fig. 4.

[0034] The cooperation scheduling unit 303 may,
based on the sub-set of the individual antennas of the
access nodes 101, 102, 103 associated with each group
of user equipments, respectively, coordinate the data
transmission that is performed by the access nodes
101,102, 103 to each of the groups of user equipments,
such as, for example, the groups of user equipments 211,
212,213, 221, 231, 232, 233 shown in Fig. 5.

[0035] Insome embodiments of the apparatus 300, the
cooperation scheduling unit 304 may further be config-
ured to schedule each group of user equipments 211,
212,213, 221, 231, 232, 233 for downlink transmission
separately from each other in frequency and/or time, or
on orthogonal resource blocks when coordinating the da-
ta transmission. The cooperation scheduling unit 304
may further be configured to schedule each user equip-
ment within a group of user equipments 211, 212, 213,
221,231, 232, 233 for downlink transmission together in
frequency and/or time, or on non-orthogonal resource
blocks. This may, for example, be performed when the
apparatus 300 is implemented in a LTE wireless com-
munication system in which user equipments may be
configured to report antenna phase information, such as,
forexample, the CoMP PMIreports previously described.
In some embodiments of the apparatus 300, the coop-
eration scheduling unit 304 may also be configured to
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obtain channel information for a group of user equip-
ments 211, 212, 213, 221, 231, 232, 233 to the sub-set
of the one or more antennas of the access nodes 101,
102, 103 associated with the group of user equipments
211, 212, 213, 221, 231, 232, 233, and coordinate data
transmission to the group of user equipments 211, 212,
213, 221, 231, 232, 233 based on the obtained channel
information.

[0036] Itshould also be noted that the different groups
of user equipments, such as, for example, the groups of
user equipments 211, 212, 213, 221, 231, 232, 233
shown in Fig. 5, may comprise partly the same antennas.
This is because the joint coordinated data transmissions
for each group of user equipments may be performed on
different orthogonal resources as described above. This
enables overlapping groups of user equipments, i.e.
CoMP groups, without experiencing any disadvanta-
geous border effects. Thus, the border of the groups of
user equipments shown in Fig. 5 is to be understood
merely for illustrative purposes.

[0037] It should be noted that one or more of the re-
trieving unit 301, the cooperating cell group unit 302 and
the cooperation scheduling unit 303 may be implemented
in one or more processing units (not shown) which may
comprise logic for performing the functionality of the ap-
paratus 300. A part, parts or all of the apparatus’s 300
functionality may be implemented by means of a software
or computer program. The processing unit(s) may also
comprise storage means or a memory unit for storing the
computer program and processing means, such as, for
example, a microprocessor, for executing the computer
program. The storage means may also be readable stor-
age medium separated from, but connected to the
processing unit. When, in the following, it is described
that any one of the retrieving unit 301, the cooperating
cell group unit 302 and/or the cooperation scheduling
unit 303 performs a certain action or function it is to be
understood that a processing unit(s) in the apparatus 300
may use its processing means to execute a certain part
of the software or computer program which is stored in
its storage means to perform this action or function.
[0038] Figs. 4-5 schematically illustrates an example
of how the cooperating cell group unit 302 in the appa-
ratus 300 enables and coordinates the data transmis-
sions in the CoMP cell of cooperating cells of the access
nodes 101, 102, 103.

[0039] In Fig. 4, a user equipment 440 is comprised in
a CoMP cell of cooperating cells of the access nodes
420, 421,422,423, 424. Each of the access nodes 420,
421,422,423, 424 is configured with a number of anten-
nas. In this case, for illustrative purposes, the number of
antennas per access node 420, 421, 422, 423, 424 is
limited to one antenna having one antenna port (not
shown). However, it is to be understood that any number
of antennas having any number of antenna ports may be
used in a similar manner. The antenna port at each ac-
cess node 420, 421, 422, 423, 424 may receive a signal
s; from the user equipment 440 at a moment in time t;.
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From each antenna port at each access node 420, 421,
422,423,424, the retrieving unit 301 may obtain a signal
strength value indicative of the measured signal strength
of the signal s; received by each antenna port. In this
example, the highest signal strength value may, for ex-
ample, be obtained for the antenna signal sy, at the
antenna port of the antenna at the access node 420.
[0040] The cooperating cell group unit 302 may then,
based on the signal strength values, calculate antenna
relationship values. Theantennarelationship values may
also be referred to as antenna geometry values or an-
tenna-pair-geometry values. The calculation may, for ex-
ample, be performed by calculating how the highest sig-
nal strength value relates to each of the other signal
strength values. This may, for example, be performed for
each signal strength value s; indicative of the signal re-
ceived by each antenna port of each antenna at each
access node 420, 421, 422, 423, 424 for the user equip-
ment 440 according to the exemplary formula (1) shown
below.

loshigh
S, =logiy s [dB] (1)
[0041] The antenna relationship values S; will also in-

dicate how much each antenna port of each antenna at
each access node 420,421,422,423, 424 will contribute
to a downlink coordinated data transmission to the user
equipment 440 in the CoMP cell of cooperating cells of
the access nodes 420, 421, 422, 423, 424.

[0042] For example, it may be found that the signal
Shigh at the antenna port of the antenna of the access
node 420 and the signal s; at the antenna port of the
antenna at the access node 423 have a significantly larg-
ersignal strength towards the user equipment440 attime
t, than the signals s4, s, and s, at the antenna ports of
the antennas at the access nodes 421, 422, 424. |t may
then be assumed that the potential contribution of the
antenna ports of the antennas at the access nodes 421,
422,424 to a downlink coordinated data transmission to
the user equipment 440 in the CoMP cell of cooperating
cells of the access nodes 420, 421,422, 423, 424 is very
small. Consequently, it may be advantageous to only al-
locate the antenna ports of the antennas at the access
nodes 420, 423 for downlink coordinated data transmis-
sions to the user equipment 440 in the CoMP cell of co-
operating cells of the access nodes 420, 421, 422, 423,
424. The antenna ports of the antennas at the access
nodes 421, 422, 424 may instead be allocated to other
downlink coordinated data transmissions to another user
equipment in the CoMP cell of cooperating cells of the
access nodes 420, 421,422,423, 424 to which their con-
tribution is more significant. This may be performed by
the cooperating cell group unit 302 by arranging the user
equipment 440 into a group of user equipments for which,
for the same reasons as for the user equipment 440, it
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may be advantageous to only allocate the antenna ports
of the antennas at the access nodes 420, 423 for down-
link coordinated data transmissions. The cooperating cell
group unit 302 then associates this group of user equip-
ments with this sub-set of antenna ports of the antennas
of the access nodes in the CoMP cell of cooperating cells
of the access nodes 420, 421,422, 423, 424, that is, the
sub-set of antenna ports of the antennas at the access
nodes 420, 423. This process may be performed by the
cooperating cell group unit 302 repetatively with a peri-
odicity based on capturing slow fading. According to one
example, a suitable periodicity may be about once every
second inacurrent LTE wireless communication system.
According to another example, a suitable periodicity may
be once every time a signal strength measurement is
obtained, such as, for example, when a user equipment
440 sends a report. In an LTE wireless communication
system, for example, a user equipment 440 may be con-
figured to report new signal strength measurements
based on predetermined threshold values or suitable pe-
riodic timers.

[0043] Comparing the calculated antenna relationship
values for a number of user equipments in the CoMP cell
of cooperating cells of the access nodes 420, 421, 422,
423, 424, arranging the number of user equipments into
one or more groups of user equipments, and associating
this group of user equipments with a sub-set of antenna
ports of the antennas of the access nodes in the CoMP
cell of cooperating cells of the access nodes 420, 421,
422,423,424 may be performed in a number of different
ways by the cooperating cell group unit 302. One alter-
native is to determine the one or more groups of user
equipments based on a comparison of the N number of
strongest antenna relationships that each user equip-
ment has according to each user equipment’s calculated
antenna relationships values ;. For example, the top-3
strongest antenna relationships for all user equipments
are compared and serve as the basis for determining the
one or more groups of user equipments and the subse-
quent sub-set of antenna ports of the antennas of the
access hodes in the CoMP cell of cooperating cells of
the access nodes 420, 421, 422, 423, 424. Another al-
ternative is to determine a group of user equipments
based on a comparison of the calculated antenna rela-
tionships values S; which falls within a predetermined
threshold value from the strongest calculated antenna
relationship value. For example, the calculated antenna
relationship values S, of a user equipment falling within
2dB (63%) of the strongest calculated antenna relation-
ship value S; may be used to form a group of user equip-
ments and the subsequent sub-set of antenna ports of
the antennas of the access nodes in the CoMP cell of
cooperating cells of the access nodes 420, 421, 422,
423, 424.

[0044] Fig. 5 schematically illustrates an example of
resulting groups of user equipments to which downlink
coordinated data transmissions may be coordinated by
the cooperating cell group unit 302 in the apparatus 300
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described in reference to Figs. 3-4. In one exemplary
scenario:

- oneor more antenna ports of one or more antennas
of all of the access nodes 101, 102, 103 participating
in the CoMP cell of cooperating cells may be allo-
cated for downlink coordinated data transmissions
to a group of user equipments 221,

- oneor more antenna ports of one or more antennas
of the access nodes 102, 103 participating in the
CoMP cell of cooperating cells may be allocated for
downlink coordinated data transmissions to a group
of user equipments 231,

- oneor more antenna ports of one or more antennas
of the access nodes 101, 103 participating in the
CoMP cell of cooperating cells may be allocated for
downlink coordinated data transmissions to a group
of user equipments 232,

- oneor more antenna ports of one or more antennas
of the access nodes 101, 102 participating in the
CoMP cell of cooperating cells may be allocated for
downlink coordinated data transmissions to a group
of user equipments 233,

- oneor more antenna ports of one or more antennas
of the access node 101 participating in the CoMP
cell of cooperating cells may be allocated for down-
link coordinated data transmissions to a group of us-
er equipments 211,

- oneor more antenna ports of one or more antennas
of the access node 102 participating in the CoMP
cell of cooperating cells may be allocated for down-
link coordinated data transmissions to a group of us-
er equipments 212, and

- oneor more antenna ports of one or more antennas
of the access node 103 participating in the CoMP
cell of cooperating cells may be allocated for down-
link coordinated data transmissions to a group of us-
er equipments 213.

[0045] Inview ofthe groups of user equipments formed
by the cooperating cell group unit 302 in the apparatus
300, such as the exemplary groups of user equipments
described above, the cooperating cell group unit 302 may
further be configured to combine one of the groups of
user equipments, e.g. group 232, with another group of
user equipments, e.g. group 221, to form a combined
third group of user equipments, i.e. a group of user equip-
ments comprising the user equipments in group 232 and
group 221. This combination of groups of user equip-
ments may, for example, be based on jointly associated
antenna ports in the sub-sets of the one or more antenna
ports of one or more antennas of the access nodes as-
sociated with the group of user equipments 232 and the
group of user equipments 221, respectively. Thus, the
cooperating cell group unit 302 is able to automatically
expand a group of user equipments into a larger group
of user equipments whenever possible and/or preferred.
[0046] The cooperating cellgroup unit302 may be con-
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figured to perform the combination of groups of user
equipments, for example, in the order of the highest
number of jointly associated antenna ports or in the order
of the smallest group of user equipments (i.e. the group
of user equipments comprising the lowest number of user
equipments). The combination of groups of user equip-
ments may also be performed by the cooperating cell
group unit 302, for example, when the two groups of user
equipments (e.g. group 221 and group 232) are associ-
ated with a large number of the same antenna ports ex-
ceeding a predetermined threshold number of jointly as-
sociated antenna ports, or based on the size of the groups
of user equipments (e.g. when the size of a group of user
equipments is below a predetermined threshold number
of user equipments).

[0047] Also, the cooperating cell group unit 302 may
be configured to stop the combination of groups of user
equipments for combined groups of user equipments.
This may, for example, be performed when a predeter-
mined threshold number of antenna ports are comprised
in the sub-set of the one or more antenna ports of the
one or more antennas of the access nodes associated
with the combined group of user equipments. It may also
be performed, for example, when a predetermined
threshold number of user equipments have been asso-
ciated with the group of user equipments, when a CoMP
transmission multi-user limit has been reached for the
group of user equipments, when a transmission power
limit has been reached and/or when a channel limitation
is reached for the group of user equipments. This may
be performed in order to prevent a combined group of
user equipments from becoming too large. Too large
combined groups of user equipments may result in re-
duced gains of the group of user equipments and/or in
approaching some inherent hardware or signaling limi-
tation of the antennas or access nodes. For example, in
order to limit the user equipment report signalling, the
combination of groups of user equipments may be
stopped when the uplink radio resources reach a certain
load threshold. According to another example, to limit the
CoMP transmission load, the combination of groups of
user equipments may be stopped when the backhaul
load reach a certain predetermined threshold.

[0048] The cooperating cellgroup unit302 may be con-
figured to divide a group of user equipments, e.g. the
combined group of user equipments 232 and 221, into
two separate groups of user equipments, e.g. group 232
and group 221 as shown in Fig. 5. This division of groups
of user equipments may in a similar manner as for the
combination of groups of user equipments, for example,
be based on jointly associated antenna ports in the sub-
sets of the one or more antenna ports of one or more
antennas of the access nodes associated with the group
of user equipments 232 and the group of userequipments
221, respectively. Any one, or combination, of the crite-
rias listen above that may be used when combining
groups of user equipments may in a corresponding man-
ner also be used for dividing groups of user equipments.
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[0049] Fig. 6 is a flow chart of a method according to
an embodiment of the invention. In step S601, the signal
strength values may be obtained. The signal strength
values may each be associated with the one or more
antennas of the access nodes 101,102, 103 for a number
of user equipments. In step $602, the number of user
equipments may be arranged into one or more groups
of user equipments 211, 212, 213, 221, 231, 232, 233
based on the obtained signal strength values in step
S601. Further, based on the obtained signal strength val-
ues in step S601, each group of user equipments 211,
212,213,221,231,232,233 may then also be associated
with a sub-set of the one or more antennas of the access
nodes 101,102, 103. In step S603, coordinated data
transmissions performed by the access nodes 101,102,
103 may then be coordinated to each of the one or more
groups of user equipments 211, 212,213, 221, 231, 232,
233 based on the sub-set of the one or more antennas
of the access nodes 101,102, 103 associated with each
group of user equipments 211, 212, 213, 221, 231, 232,
233, respectively, in step 502.

[0050] Fig. 7 shows a schematic overview of a 3GPP
Long Term Evolution (LTE/SAE) wireless communica-
tion network 100. The wireless communication network
100 may comprise a Home Subscriber Server (HSS) 101,
a Mobility Management Entity (MME) 130, 131, an ac-
cess node 120, 121, 122 and a user equipment (UE) 140.
The access node 120, 121, 122, such as a radio base
station network node or eNode B, is served by the MME
130, 131. Each access node 120, 121, 122 is associated
with at least one cell 110, 111, 112. The HSS 101 and
the MME 130, 131 may further be referred to as core
network nodes 101, 130, 131. Hence, the expression
"core network node" is to be understood as primarily
meaning any one of the HSS 101 and the MME 130, 131.
However, the expression "core network node" may also
extend to cover other central network entity nodes, such
as, Operation and Management nodes (O&M), Operation
and Support System nodes (OSS), or shared database
nodes (may be used for synchronisation of common data
in MME pools).

[0051] It should also be noted that the apparatus 300
and the method illustrated in Fig. 6 as described in ref-
erence to the embodiments above may also, besides be-
ing able to be comprised in an access node, be able to
be comprised in any one of the core network nodes re-
ferred to above. Thus, referring to a network node herein
and throughout the following claims should be under-
stood as meaning either one of the access nodes or core
network nodes.

[0052] It should also be noted that in addition to the
exemplary embodiments shown in the accompanying
drawings, the invention may be embodied in different
forms and therefore should not be construed as limited
to the embodiments set forth herein. Rather, these em-
bodiments are provided so that this disclosure will be
thorough and complete, and will fully convey the concept
of the invention to those skilled in the art.
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Claims

1. A method for use in a network node for coordinating
data transmissions to user equipments in a wireless
communication network (100, 400), said wireless
communication network (100, 400) comprising at
least two access nodes (101,102, 103) each having
one or more antennas and being arranged to perform
coordinated data transmissions to user equipments,
comprising:

- obtaining (S601) signal strength values (s;) as-
sociated with the one or more antennas of the
at least two access nodes (101,102, 103) for a
number of user equipments;

- arranging (S602) the number of user equip-
ments into one or more groups of user equip-
ments (211, 212, 213, 221, 231, 232, 233) and
associating each of the one or more groups of
user equipments (211, 212, 213, 221, 231, 232,
233) with a sub-set of the one or more antennas
of the at least two access nodes (101,102, 103)
based on the obtained signal strength values
(s); and

- coordinating (S603) data transmissions per-
formed by the at least two access nodes
(101,102, 103) to each ofthe one or more groups
of user equipments (211, 212, 213, 221, 231,
232, 233) based on the sub-set of the one or
more antennas of the at least two access nodes
(101,102, 103) associated with each group of
user equipments (211, 212, 213, 221, 231, 232,
233), respectively.

2. A method according to claim 1, wherein arranging
the number of user equipments and associating the
one or more groups of user equipments (211, 212,
213, 221, 231, 232, 233), further comprises:

- calculating antenna relationship values for
each of the number of user equipments based
on the obtained signal strength values, and

- arranging the number of user equipments into
one or more groups of user equipments (211,
212, 213, 221, 231, 232, 233) and associating
each of the one or more groups of user equip-
ments (211, 212, 213, 221, 231, 232, 233) with
a sub-set of the one or more antennas of the at
least two access nodes (101,102, 103) based
on the calculated antenna relationship values.

3. A method according to claim 2, wherein arranging
the number of user equipments and associating the
one or more groups of user equipments (211, 212,
213, 221, 231, 232, 233) based on the calculated
antenna signal relationship values (S;), further com-
prises:
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- comparing one or more of the calculated an-
tenna relationship values of each of the number
of user equipments, and

- arranging the number of user equipments into
one or more groups of user equipments (211,
212, 213, 221, 231, 232, 233) and associating
each of the one or more groups of user equip-
ments (211, 212, 213, 221, 231, 232, 233) with
a sub-set of the one or more antennas of the at
least two access nodes (101,102, 103) based
on the antenna relationship value comparison.

4. A method according to any one of the claims 1-3,

further comprising:

- combining afirst group of user equipments with
a second group of user equipments to form a
combined third group of user equipments based
on jointly associated antennas in the sub-sets
of the one or more antennas of the at least two
access nodes (101,102, 103) associated with
the first and second group of user equipments,
respectively.

5. A method according to any one of the claims 1-4,

further comprising:

- dividing a first group of user equipments into a
second and third group of user equipments
based on jointly associated antennas in the sub-
sets of the one or more antennas of the at least
two access nodes (101,102, 103) associated
with the second and third group of user equip-
ments, respectively.

A method according to claim 4 or 5, wherein the com-
bination of groups of user equipments is stopped or
the division of a group of user equipments is initiated
based on one or more of:

- when one or more predetermined threshold
number of antennas is comprised in the sub-set
of the one or more antennas of the at least two
access nodes (101,102, 103) associated with
the group of user equipments,

- when one or more predetermined threshold
number of user equipments have been associ-
ated with the group of user equipments,
-when one or more predetermined CoMP trans-
mission multi-user limits has been reached for
the group of user equipments,

-when one or more predetermined channel lim-
itations is reached for the group of user equip-
ments,

-when one or more predetermined transmission
power limits are reached,

- when one or more predetermined backhaul
load thresholds are reached,
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- when one or more predetermined uplink radio
channel load thresholds are reached.

A method according to any one of the claims 1-6,
wherein coordinating data transmissions performed
by the at least two access nodes (101,102, 103) to
each of the one or more groups of user equipments
(211,212,213,221, 231,232, 233), further compris-
es:

- scheduling each group of user equipments
(211,212,213, 221,231, 232, 233) for downlink
transmission separately from each other in fre-
quency and/or time, or on orthogonal resource
blocks; and

- scheduling each user equipmentwithina group
of user equipments (211, 212, 213, 221, 231,
232, 233) for downlink transmission together in
frequency and/or time, or on non-orthogonal re-
source blocks.

A method according to any one of the claims 1-7,
further comprising:

- obtaining channel information for a group of
user equipments (211, 212, 213, 221, 231, 232,
233) to the sub-set of the one or more antennas
of the access nodes (101,102, 103) associated
with the group of user equipments (211, 212,
213, 221, 231, 232, 233); and

- coordinating data transmission to the group of
user equipments (211, 212, 213, 221, 231, 232,
233) based onthe obtained channelinformation.

A method according to any one of the claims 1-8,
wherein obtaining signal strength values associated
with the one or more antennas of the at least two
access nodes (101,102, 103) for a number of user
equipments comprises:

- receiving signal strength values measured at
the access nodes (101, 102, 103) from the ac-
cess nodes (101, 102, 103), or

- receiving signal strength values measured at
the user equipments from the user equipments
via the access nodes (101, 102, 103).

A method according to any one of the claims 1-9,
wherein the method is performed repetitively with a
periodicity based on capturing slow fading.

An apparatus (300) for use in a network node for
coordinating data transmissions to user equipments
inawireless communication network (100, 400), said
wireless communication network (100, 400) com-
prising at least two access nodes (101,102, 103)
each access node having one or more antennas and
being arranged to perform coordinated data trans-



12.

13.

14.

19
missions to user equipments, comprising:

aretrieving unit (301) configured to obtain signal
strength values associated with the one or more
antennas of the at least two access nodes
(101,102, 103) for a number of user equipments;
a cooperating cell group unit (302) configured
to arrange the number of user equipments into
one or more groups of user equipments (211,
212, 213, 221, 231, 232, 233) and associate
each of the one or more groups of user equip-
ments (211, 212, 213, 221, 231, 232, 233) with
a sub-set of the one or more antennas of the at
least two access nodes (101,102, 103) based
on the signal strength values obtained by the
retrieving unit (301); and

a cooperation scheduling unit (303) configured
to coordinate data transmissions performed by
the at least two access nodes (101,102, 103) to
each of the one or more groups of user equip-
ments (211,212,213,221,231,232,233) based
on the sub-set of the one or more antennas of
the at least two access nodes (101,102, 103)
associated with each group of user equipments
(211,212,213, 221, 231, 232, 233), respective-
ly.

An apparatus (300) according to claim 11, wherein
the cooperating cell group unit (303) is further con-
figured to calculate antenna relationship values for
each of the number of user equipments based on
the obtained signal strength values, and arrange the
number of user equipments into one or more groups
of user equipments (211, 212, 213, 221, 231, 232,
233) and associating each of the one or more groups
of user equipments (211, 212, 213, 221, 231, 232,
233) with a sub-set of the one or more antennas of
the at least two access nodes (101,102, 103) based
on the calculated antenna relationship values.

An apparatus (300) according to claim 12, wherein
the cooperating cell group unit (303) is further con-
figured to compare one or more of the calculated
antenna relationship values of each of the number
of user equipments, and arrange the number of user
equipments into one or more groups of user equip-
ments (211, 212, 213, 221, 231, 232, 233) and as-
sociating each of the one or more groups of user
equipments (211,212, 213,221,231, 232, 233) with
a sub-set of the one or more antennas of the at least
two access nodes (101,102, 103) based on the an-
tenna relationship value comparison.

An apparatus (300) according to any one of the
claims 11-13, wherein the cooperating cell group unit
(303) is further configured to combine a first group
of user equipments with a second group of user
equipments to form a combined third group of user
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equipments based on jointly associated antennas in
the sub-sets of the one or more antennas of the at
least two access nodes (101,102, 103) associated
with the first and second group of user equipments,
respectively.

An apparatus (300) according to any one of the
claims 11-14, wherein the cooperating cell group unit
(303) is further configured to divide a first group of
user equipments into a second and third group of
user equipments based on jointly associated anten-
nas in the sub-sets of the one or more antennas of
the at least two access nodes (101,102, 103) asso-
ciated with the second and third group of user equip-
ments, respectively.

An apparatus (300) according to claim 14 or 15,
wherein the cooperating cell group unit (303) is fur-
ther configured to stop the combination of groups of
user equipments or initiate the division of a group of
user equipments based on one or more of;

- when one or more predetermined threshold
number of antennas is comprised in the sub-set
of the one or more antennas of the at least two
access nodes (101,102, 103) associated with
the group of user equipments,

- when one or more predetermined threshold
number of user equipments have been associ-
ated with the group of user equipments,
-when one or more predetermined CoMP trans-
mission multi-user limits has been reached for
the group of user equipments,

-when one or more predetermined channel lim-
itations is reached for the group of user equip-
ments,

-when one or more predetermined transmission
power limits are reached,

- when one or more predetermined backhaul
load thresholds are reached,

- when one or more predetermined uplink radio
channel load thresholds are reached.

An apparatus (300) according to any one of the
claims 11-16, wherein the cooperation scheduling
unit (304) is further configured to schedule each
group of user equipments (211, 212, 213, 221, 231,
232, 233) for downlink transmission separately from
eachotherinfrequency and/ortime, oronorthogonal
resource blocks, and schedule each user equipment
within a group of user equipments (211, 212, 213,
221, 231, 232, 233) for downlink transmission to-
gether in frequency and/or time, or on non-orthogo-
nal resource blocks.

An apparatus (300) according to any one of the
claims 11-17, wherein the cooperation scheduling
unit (304) is further configured to obtain channel in-
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formation for a group of user equipments (211, 212,
213,221, 231, 232, 233) to the sub-set of the one or
more antennas of the at least two access nodes
(101,102, 103) associated with the group of user
equipments (211,212,213, 221,231,232, 233), and
coordinate data transmission to the group of user
equipments (211, 212, 213, 221, 231, 232, 233)
based on the obtained channel information.

19. A network node (101, 102, 103) for use in a wireless

communication network (100) comprising an appa-
ratus (300) according to any one of the claims 11-18.

Patentanspriiche

1.

Verfahren zur Verwendung in einem Netzknoten
zum Koordinieren von Datenubertragungen an Be-
nutzergerate in einem drahtlosen Kommunikations-
netz (100, 400), wobei das drahtlose Kommunikati-
onsnetz (100, 400) mindestens zwei Zugangsknoten
(101, 102, 103) umfasst, die jeweils eine oder meh-
rere Antennen haben und dafiir eingerichtet sind,
koordinierte Datenibertragungen an Benutzergera-
te durchzufiihren, umfassend:

- Erhalten (S601) von Signalstarkewerten (s;),
die einer oder mehreren Antennen der mindes-
tens zwei Zugangsknoten (101, 102, 103) zuge-
ordnet sind, flir eine Anzahl von Benutzergera-
ten;

- Einordnen (S602) der Anzahlvon Benutzerge-
raten in eine oder mehrere Gruppen von Benutz-
ergeraten (211, 212, 213, 221, 231, 232, 233)
und Zuordnen jeder der einen oder mehreren
Gruppen von Benutzergeraten (211, 212, 213,
221, 231, 232, 233) zu einer Teilmenge der ei-
nen oder mehreren Antennen der mindestens
zwei Zugangsknoten (101, 102, 103) auf der
Grundlage der erhaltenen Signalstarkewerte
(sp); und

- Koordinieren (S603) von durch die mindestens
zwei Zugangsknoten (101, 102, 103) durchge-
fihrten Dateniibertragungen an jede der einen
oder mehreren Gruppen von Benutzergeraten
(211, 212, 213, 221, 231, 232, 233) auf der
Grundlage der Teilmenge der einen oder meh-
reren Antennen der mindestens zwei Zugangs-
knoten (101, 102, 103), die jeder Gruppe von
Benutzergeraten (211, 212,213, 221, 231, 232,
233) jeweils zugeordnet ist.

Verfahren nach Anspruch 1, wobei das Einordnen
der Anzahl von Benutzergeraten und das Zuordnen
der einen oder mehreren Gruppen von Benutzerge-
raten (211, 212, 213, 221, 231, 232, 233) ferner um-
fasst:
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- Berechnen von Antennenverhaltniswerten fiir
jedes der Anzahl von Benutzergeraten auf der
Grundlage der erhaltenen Signalstarkewerte
und

- Einordnen der Anzahl von Benutzergeraten in
eine oder mehrere Gruppen von Benutzergera-
ten (211, 212, 213, 221, 231, 232, 233) und Zu-
ordnen jeder der einen oder mehreren Gruppen
von Benutzergeraten (211, 212, 213, 221, 231,
232, 233) zu einer Teilmenge der einen oder
mehreren Antennen der mindestens zwei Zu-
gangsknoten (101, 102, 103) aufder Grundlage
der berechneten Antennenverhaltniswerte.

Verfahren nach Anspruch 2, wobei das Einordnen
der Anzahl von Benutzergeraten und das Zuordnen
der einen oder mehreren Gruppen von Benutzerge-
raten (211, 212, 213, 221, 231, 232, 233) auf der
Grundlage der berechneten Antennensignalverhalt-
niswerte (s;) ferner umfasst:

- Vergleichen eines oder mehrerer der berech-
neten Antennenverhaltniswerte jedes der An-
zahl von Benutzergeraten und

- Einordnen der Anzahl von Benutzergeréten in
eine oder mehrere Gruppen von Benutzergera-
ten (211, 212, 213, 221, 231, 232, 233) und Zu-
ordnen jeder der einen oder mehreren Gruppen
von Benutzergeraten (211, 212, 213, 221, 231,
232, 233) zu einer Teilmenge der einen oder
mehreren Antennen der mindestens zwei Zu-
gangsknoten (101, 102, 103) aufder Grundlage
des Antennenverhaltniswertvergleichs.

4. Verfahren nach einem der Anspriiche 1 bis 3, ferner

umfassend:

- Kombinieren einer ersten Gruppe von Benutz-
ergeraten miteiner zweiten Gruppe von Benutz-
ergeraten, um eine kombinierte dritte Gruppe
von Benutzergeraten zu bilden, auf der Grund-
lage gemeinsam zugeordneter Antennen in den
Teilmengen der einen oder mehreren Antennen
der mindestens zwei Zugangsknoten (101, 102,
103), die jeweils der ersten bzw. zweiten Gruppe
von Benutzergeraten zugeordnet sind.

5. Verfahren nach einem der Anspriiche 1 bis 4, ferner

umfassend:

- Unterteilen einer ersten Gruppe von Benutz-
ergeraten in eine zweite und dritte Gruppe von
Benutzergeraten aufder Grundlage gemeinsam
zugeordneter Antennen in den Teilmengen der
einen oder mehreren Antennen der mindestens
zweiZugangsknoten (101, 102, 103), die jeweils
der zweiten bzw. dritten Gruppe von Benutzer-
geraten zugeordnet sind.
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Verfahren nach Anspruch 4 oder 5, wobei die Kom-
bination von Gruppen von Benutzergeraten unter-
brochen wird oder die Unterteilung einer Gruppe von
Benutzergeraten eingeleitet wird auf der Grundlage
eines oder mehrerer von Folgendem:

- wenn eine oder mehrere vorbestimmte
Schwellenwertanzahlen von Antennen in der
Teilmenge der einen oder mehreren Antennen
der mindestens zwei Zugangsknoten (101, 102,
103), die der Gruppe von Benutzergeraten zu-
geordnet sind enthalten sind, ,

- wenn eine oder mehrere vorbestimmte
Schwellenwertanzahlen von Benutzergeraten
der Gruppe von Benutzergeraten zugeordnet
worden sind,

-wenn eine oder mehrere vorbestimmte CoMP-
Ubertragungsmehrbenutzergrenzen  fir die
Gruppe von Benutzergeraten erreicht worden
sind,

-wenn eine oder mehrere vorbestimmte Kanal-
begrenzungen fir die Gruppe von Benutzerge-
raten erreicht sind,

- wenn eine oder mehrere vorbestimmte Sen-
deleistungsgrenzen erreicht sind,

- wenn ein oder mehrere vorbestimmte Back-
haul-Lastschwellenwerte erreicht sind,

- wenn ein oder mehrere vorgegebene Uplink-
Funkkanallastschwellenwerte erreicht sind.

Verfahren nach einem der Anspriiche 1 bis 6, wobei
die durch die mindestens zwei Zugangsknoten (101,
102, 103) durchgeflhrten koordinierten Datenliber-
tragungenan jede der einen oder mehreren Gruppen
von Benutzergeraten (211,212, 213, 221,231, 232,
233) ferner umfassen:

- frequenz- und/oder zeitbezogen voneinander
getrenntes oder mit orthogonalen Ressourcen-
blécken erfolgendes Planen jeder Gruppe von
Benutzergeraten (211, 212,213, 221, 231, 232,
233) fiir eine Downlink-Ubertragung; und

- frequenz- und/oder zeitbezogen gemeinsa-
mes oder mit nichtorthogonalen Ressourcen-
blocken erfolgendes Planen jedes Benutzerge-
rats innerhalb einer Gruppe von Benutzergera-
ten (211, 212, 213, 221, 231, 232, 233) fur eine
Downlink-Ubertragung.

8. Verfahren nach einem der Anspriiche 1 bis 7, ferner

umfassend:

- Erhalten von Kanalinformation flir eine Gruppe
von Benutzergeraten (211, 212, 213, 221, 231,
232,233)zuder Teilmenge der einen oder mehr
Antennen der Zugangsknoten (101, 102, 103),
die der Gruppe von Benutzergeraten (211, 212,
213, 221, 231, 232, 233) zugeordnet sind; und
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- Koordinieren einer Datenibertragung an die
Gruppe von Benutzergeraten (211, 212, 213,
221, 231, 232, 233) auf der Grundlage der er-
haltenen Kanalinformation.

Verfahren nach einem der Anspriiche 1 bis 8, wobei
das Erhalten von Signalstarkewerten, die der einen
oder mehreren Antennen der mindestens zwei Zu-
gangsknoten (101, 102, 103) zugeordnet sind, fur
eine Anzahl von Benutzergeraten umfasst:

- Empfangen von in den Zugangsknoten (101,
102, 103) gemessenen Signalstarkewerten von
den Zugangsknoten (101, 102, 103) oder

- Empfangen von in den Benutzergeraten ge-
messenen Signalstarkewerten von den Benutz-
ergeraten Uber die Zugangsknoten (101, 102,
103).

Verfahren nach einem der Anspriiche 1 bis 9, wobei
das Verfahren mit einer Periodizitat auf Grundlage
der Erfassung des langsamen Fadings wiederholt
durchgefiihrt wird.

Vorrichtung (300) zur Verwendung in einem Netz-
knoten zum Koordinieren von Dateniibertragungen
an Benutzergerate in einem drahtlosen Kommuni-
kationsnetz (100, 400), wobei das drahtlose Kom-
munikationsnetz (100, 400) mindestens zwei Zu-
gangsknoten (101, 102, 103) umfasst, wobei jeder
Zugangsknoten eine oder mehrere Antennen hat
und dafiir eingerichtet ist, koordinierte Datenlber-
tragungen an Benutzergerate durchzufiihren, um-
fassend:

eine Abrufeinheit (301), die dafiir konfiguriertist,
Signalstarkewerte, die der einen oder mehreren
Antennen der mindestens zwei Zugangsknoten
(101,102, 103) zugeordnet sind, fir eine Anzahl
von Benutzergeraten zu erhalten;

eine Kooperationszellengruppeneinheit (302),
die dafiir konfiguriert ist, die Anzahl von Benutz-
ergeraten in eine oder mehrere Gruppen von
Benutzergeraten (211, 212,213, 221, 231, 232,
233) einzuordnen und jede der einen oder meh-
reren Gruppen von Benutzergeraten (211, 212,
213, 221, 231, 232, 233) einer Teilmenge der
einen oder mehreren Antennen der mindestens
zwei Zugangsknoten (101, 102, 103) auf der
Grundlage der durch die Abrufeinheit (301) er-
haltenen Signalstarkewerte zuzuordnen; und
eine Kooperationsplanungseinheit (303), die
daflir konfiguriert ist, durch die mindestens zwei
Zugangsknoten (101, 102, 103) durchgefiihrte
Datenibertragungen an jede der einen oder
mehreren Gruppen von Benutzergeraten (211,
212,213,221,231, 232, 233) aufder Grundlage
der Teilmenge der einen oder mehreren Anten-
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nen der mindestens zwei Zugangsknoten (101,
102, 103), die jeder Gruppe von Benutzergera-
ten (211, 212, 213, 221, 231, 232, 233) jeweils
zugeordnet sind, zu koordinieren.

Vorrichtung (300) nach Anspruch 11, wobei die Ko-
operationszellengruppeneinheit (303) ferner daflr
konfiguriert ist, Antennenverhaltniswerte fur jedes
der Anzahl von Benutzergeraten auf der Grundlage
der erhaltenen Signalstérkewerte zu berechnen und
die Anzahl der Benutzergerate in eine oder mehrere
Gruppen von Benutzergeraten (211, 212, 213, 221,
231, 232, 233) einzuordnen und jede der einen oder
mehreren Gruppen von Benutzergeraten (211, 212,
213, 221,231, 232, 233) einer Teilmenge der einen
oder mehreren Antennen der mindestens zwei Zu-
gangsknoten (101, 102, 103) auf der Grundlage der
berechneten Antennenverhaltniswerte zuzuordnen.

Vorrichtung (300) nach Anspruch 12, wobei die Ko-
operationszellengruppeneinheit (303) ferner dafiir
konfiguriert ist, einen oder mehrere der berechneten
Antennenverhaltniswerte jedes der Anzahl von Be-
nutzergeraten zuvergleichen und die Anzahlvon Be-
nutzergeraten in eine oder mehrere Gruppen von
Benutzergeraten (211,212,213,221,231,232,233)
einzuordnen und jede der einen oder mehreren
Gruppen von Benutzergeraten (211, 212, 213, 221,
231,232, 233) einer Teilmenge der einen oder meh-
reren Antennen der mindestens zwei Zugangskno-
ten (101, 102, 103) auf der Grundlage des Anten-
nenverhaltniswertvergleichs zuzuordnen.

Vorrichtung (300) nach einem der Anspriiche 11 bis
13, wobei die Kooperationszellengruppeneinheit
(303) ferner dafiir konfiguriert ist, eine erste Gruppe
von Benutzergeraten mit einer zweiten Gruppe von
Benutzergeraten zur Bildung einer kombinierten drit-
ten Gruppe von Benutzergeraten auf der Grundlage
gemeinsam zugeordneter Antennen in der Teilmen-
ge der einen oder mehreren Antennen der mindes-
tens zwei Zugangsknoten (101, 102, 103), die je-
weils der ersten bzw. zweiten Gruppe von Benutz-
ergeraten zugeordnet sind, zu kombinieren.

Vorrichtung (300) nach einem der Anspriiche 11 bis
14, wobei die Kooperationszellengruppeneinheit
(303) ferner daflr konfiguriert ist, eine erste Gruppe
von Benutzergeraten in eine zweite und dritte Grup-
pe von Benutzergeraten auf der Grundlage gemein-
sam zugeordneter Antennen in den Teilmengen der
einen oder mehreren Antennen der mindestens zwei
Zugangsknoten (101, 102, 103), die jeweils der zwei-
ten bzw. dritten Gruppe von Benutzergeraten zuge-
ordnet sind, zu unterteilen.

Vorrichtung (300) nach Anspruch 14 oder 15, wobei
die Kooperationszellengruppeneinheit (303) ferner
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daflr konfiguriert ist, die Kombination von Gruppen
von Benutzergeraten zu unterbrechen oder die Un-
terteilung einer Gruppe von Benutzergeraten auf der
Grundlage eines oder mehrerer von Folgendem ein-
zuleiten:

- wenn eine oder mehrere vorbestimmte
Schwellenwertanzahlen von Antennen in der
Teilmenge der einen oder mehr Antennen der
mindestens zwei Zugangsknoten (101, 102,
103), die der Gruppe von Benutzergeraten zu-
geordnet sind, enthalten ist,

- wenn eine oder mehrere vorbestimmte
Schwellenwertanzahlen von Benutzergeraten
der Gruppe von Benutzergeraten zugeordnet
worden sind,

-wenn eine oder mehrere vorbestimmte CoMP-
Ubertragungsmehrbenutzergrenzen fir die
Gruppe von Benutzergeraten erreicht worden
sind,

- wenn eine oder mehrere vorbestimmte Kanal-
begrenzungen fir die Gruppe von Benutzerge-
raten erreicht sind,

- wenn eine oder mehrere vorbestimmte Sen-
deleistungsgrenzen erreicht sind,

- wenn ein oder mehrere vorbestimmte Back-
haul-Lastschwellenwerte erreicht sind,

- wenn ein oder mehrere vorbestimmte Uplink-
Funkkanallastschwellenwerte erreicht sind.

Vorrichtung (300) nach einem der Anspriiche 11 bis
16, wobei die Kooperartionsplanungseinheit (304)
ferner daflir konfiguriertist, jede Gruppe von Benutz-
ergeraten (211, 212, 213, 221, 231, 232, 233) fur
eine Downlink-Ubertragung frequenz- und/oder zeit-
bezogen oder mit orthogonalen Ressourcenblécken
voneinander getrennt zu planen und jedes Benutz-
ergeratinnerhalb einer Gruppe von Benutzergeraten
(211, 212, 213, 221, 231, 232, 233) fir eine Down-
link-Ubertragung frequenz- und/oder zeitbezogen
oder mit nichtorthogonalen Ressourcenblécken ge-
meinsam zu planen.

Vorrichtung (300) nach einem der Anspriiche 11 bis
17, wobei die Kooperationsplanungseinheit (304)
ferner dafir konfiguriertist, Kanalinformation fir eine
Gruppe von Benutzergeraten (211, 212, 213, 221,
231,232,233) zuder Teilmenge der einen oder meh-
reren Antennen der mindestens zwei Zugangskno-
ten (101, 102, 103), die der Gruppe von Benutzer-
geraten (211, 212, 213, 221, 231, 232, 233) zuge-
ordnet sind, zu erhalten und die Datenubertragung
an die Gruppe von Benutzergeraten (211, 212, 213,
221, 231, 232, 233) auf der Grundlage der erhalte-
nen Kanalinformation zu koordinieren.

Netzknoten (101, 102, 103) zur Verwendung in ei-
nem drahtlosen Kommunikationsnetz (100), umfas-
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send eine Vorrichtung (300) nach einem der Anspri-
che 11 bis 18.

Revendications

Procédé a utiliser dans un noeud de réseau pour
coordonner des transmissions de données a des
équipements d’utilisateur dans un réseau de com-
munication sans fil (100, 400), ledit réseau de com-
munication sans fil (100, 400) comprenant au moins
deux noeuds d’accés (101, 102, 103) qui présentent
chacun une ou plusieurs antennes et qui sont agen-
cés de maniére a mettre en oeuvre des transmis-
sions de données coordonnées a des équipements
d’utilisateur, comprenant les étapes ci-dessous con-
sistant a:

-obtenir (S601) des valeurs d’intensité de signal
(s;) associées a ladite une ou auxdites plusieurs
antennes desdits au moins deux noeuds d’ac-
cés (101, 102, 103) pour un nombre d’équipe-
ments d’utilisateur ;

-agencer (S602) le nombre d’équipementsd’uti-
lisateur dans un ou plusieurs groupes d’équipe-
ments d’utilisateur (211, 212, 213, 221, 231,
232, 233) et associer chaque groupe dudit un
ou desdits plusieurs groupes d’équipements
d’utilisateur (211, 212, 213, 221, 231, 232, 233)
a un sous-ensemble de ladite une ou desdites
plusieurs antennes desdits au moins deux
noeuds d’acces (101, 102, 103), surla base des
valeurs d’intensité de signal (s;) obtenues ; et

- coordonner (S603) des transmissions de don-
nées mises en oeuvre par lesdits au moins deux
noeuds d’accés (101, 102, 103) sur chaque
groupe dudit un ou desdits plusieurs groupes
d’équipements d’utilisateur (211, 212,213, 221,
231, 232, 233) sur la base du sous-ensemble
de ladite une ou desdites plusieurs antennes
desdits au moins deux noeuds d’accés (101,
102, 103) associé a chaque groupe d’équipe-
ments d’utilisateur (211, 212, 213, 221, 231,
232, 233), respectivement.

Procédé selonlarevendication 1,dans lequel 'agen-
cement du nombre d’équipements d’utilisateur et
'association dudit un ou desdits plusieurs groupes
d’équipementsd’utilisateur (211, 212,213,221, 231,
232, 233) comprend en outre les étapes ci-dessous
consistant a :

- calculer des valeurs de relations d’antennes
pour chaque équipement du nombre d’équipe-
ments d’utilisateur, sur la base des valeurs d’in-
tensité de signal obtenues ; et

- agencer le nombre d’équipements d’utilisateur
dans un ou plusieurs groupes d’équipements
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d’utilisateur (211, 212, 213, 221, 231, 232, 233)
et associer chaque groupe dudit un ou desdits
plusieurs groupes d’équipements d'utilisateur
(211, 212, 213, 221, 231, 232, 233) a un sous-
ensemble de ladite une ou desdites plusieurs
antennes desdits au moins deux noeuds d’ac-
cés (101, 102, 103), sur la base des valeurs de
relations d’antennes calculées.

Procédé selon larevendication 2, dans lequel'agen-
cement du nombre d’équipements d’utilisateur et
I'association dudit un ou desdits plusieurs groupes
d’équipements d’utilisateur (211,212,213,221,231,
232, 233) sur la base des valeurs de relations de
signaux d’antennes calculées (s;), comprend en
outre les étapes ci-dessous consistant a :

- comparer une ou plusieurs des valeurs de re-
lations d’antennes calculées de chaque équipe-
ment du nombre d’équipements d’utilisateur ; et
- agencer le nombre d’équipements d’utilisateur
dans un ou plusieurs groupes d’équipements
d’utilisateur (211, 212, 213, 221, 231, 232, 233)
et associer chaque groupe dudit un ou desdits
plusieurs groupes d’équipements d'utilisateur
(211, 212, 213, 221, 231, 232, 233) a un sous-
ensemble de ladite une ou desdites plusieurs
antennes desdits au moins deux noeuds d’ac-
cés (101, 102, 103) sur la base de la comparai-
son de valeurs de relations d’antennes.

4. Procédé selon 'une quelconque des revendications

1 a 3, comprenant en outre I'étape ci-dessous con-
sistant a:

- combiner un premier groupe d’équipements
d’utilisateur avec un deuxieme groupe d’équi-
pements d’utilisateur en vue de former un troi-
siéme groupe combiné d’équipements d’utilisa-
teur sur la base d’antennes conjointement as-
sociées dans les sous-ensembles de ladite une
ou desdites plusieurs antennes desdits au
moins deux noeuds d’accés (101, 102, 103) as-
sociés aux premier et deuxiéme groupes d’équi-
pements d’utilisateur, respectivement.

5. Procédé selon 'une quelconque des revendications

1 a 4, comprenant en outre I'étape ci-dessous con-
sistant a:

-diviser un premier groupe d’équipements d’uti-
lisateur en des deuxiéme et troisieme groupes
d’équipements d’utilisateur, sur la base d’anten-
nes conjointement associées dans les sous-en-
sembles de ladite une ou desdites plusieurs an-
tennes desdits au moins deux noeuds d’accés
(101, 102, 103) associés aux deuxiéme et troi-
siéme groupes d’équipements d’utilisateur, res-
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Procédé selon la revendication 4 ou 5, dans lequel
la combinaison de groupes d’équipements d’utilisa-
teur est interrompue, ou la division d’'un groupe
d’équipements d’utilisateur est initiée, sur la base de
I'un ou plusieurs des événements ci-dessous :

- lorsqu’un ou plusieurs nombres seuils prédé-
terminés d’antennes sont inclus dans le sous-
ensemble de ladite une ou desdites plusieurs
antennes desdits au moins deux noeuds d’ac-
ceés (101, 102, 103) associés au groupe d’équi-
pements d’utilisateur ;

- lorsqu’un ou plusieurs nombres seuils prédé-
terminés d’équipements d’utilisateur ont été as-
sociés au groupe d’équipements d’utilisateur ;
- lorsqu’une ou plusieurs limites multiutilisateurs
de transmissions CoMP prédéterminées ont été
atteintes pour le groupe d’équipements
d’utilisateur ;

- lorsqu’une ou plusieurs limitations de canal
prédéterminées sont atteintes pour le groupe
d’équipements d’utilisateur ;

- lorsqu’une ou plusieurs limites de puissance
de transmission prédéterminées sont atteintes ;
- lorsqu’un ou plusieurs seuils de charges de
liaisons de raccordement prédéterminés sont
atteints ;

- lorsqu’un ou plusieurs seuils de charges de
canaux de liaison montante prédéterminés sont
atteints.

Procédé selon 'une quelconque des revendications
1 a6, dans lequel la coordination des transmissions
de données mises en oeuvre par lesdits au moins
deux noeuds d’accés (101, 102, 103) sur chaque
groupe dudit un ou desdits plusieurs groupes d’équi-
pements d’utilisateur (211, 212, 213, 221, 231, 232,
233), comprend en outre les étapes ci-dessous con-
sistant a:

- planifier chaque groupe d’équipements d’utili-
sateur (211, 212, 213, 221, 231, 232, 233) en
vue d’une transmission en liaison descendante
séparément les uns des autres en fréquence
et/ou dans le temps, ou sur des blocs de res-
sources orthogonales ; et

- planifier chaque équipement d’utilisateur au
sein d’'un groupe d’équipements d’utilisateur
(211,212,213,221,231,232,233) envued’une
transmission en liaison descendante, de con-
cert, en fréquence et/ou dans le temps, ou sur
des blocs de ressources non orthogonales.

Procédé selon 'une quelconque des revendications
1 a 7, comprenant en outre les étapes ci-dessous
consistant a :
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- obtenirdes informations de canal pour un grou-
pe d’équipements d’utilisateur (211, 212, 213,
221, 231, 232, 233) sur le sous-ensemble de
ladite une ou desdites plusieurs antennes des
noeuds d’accés (101, 102, 103) associés au
groupe d’équipements d’utilisateur (211, 212,
213, 221, 231, 232, 233) ; et

- coordonner une transmission de données au
groupe d’équipements d’utilisateur (211, 212,
213, 221, 231, 232, 233) sur la base des infor-
mations de canal obtenues.

Procédé selon 'une quelconque des revendications
1 a 8, dans lequel 'obtention de valeurs d’intensité
de signal associées a ladite une ou auxdites plu-
sieurs antennes desdits au moins deux noeuds d’ac-
cés (101, 102, 103) pour un nombre d’équipements
d’utilisateur comprend I'étape ci-dessous consistant
a:

- recevoir des valeurs d’intensité de signal me-
surées au hiveaudes noeuds d’accés (101,102,
103) en provenance des noeuds d’acces (101,
102, 103) ; ou

- recevoir des valeurs d’intensité de signal me-
surées au niveau des équipements d’utilisateur,
en provenance des équipements d’utilisateur,
par le biais des noeuds d’acces (101, 102, 103).

Procédé selon 'une quelconque des revendications
1 a9, dans lequel le procédé est mis en oeuvre de
facon répétitive avec une périodicité basée sur une
capture d’évanouissement lent.

Appareil (300) a utiliser dans un noeud de réseau
pour coordonner des transmissions de données a
des équipements d’utilisateur dans un réseau de
communication sans fil (100, 400), ledit réseau de
communication sans fil (100, 400) comprenant au
moins deux noeuds d’acces (101, 102, 103) qui pré-
sentent chacun une ou plusieurs antennes et qui
sont agencés de maniére a mettre en oeuvre des
transmissions de données coordonnées a des équi-
pements d’utilisateur, comprenant :

une unité de récupération (301) configurée de
maniére a obtenir des valeurs d’intensité de si-
gnal associées a ladite une ou auxdites plu-
sieurs antennes desdits au moins deux noeuds
d’accés (101, 102, 103) pour un nombre d’équi-
pements d’utilisateur ;

une unité de groupes de cellules coopérantes
(302) configurée de maniére a agencer le nom-
bre d’équipements d’utilisateur dans un ou plu-
sieurs groupes d’équipements d’utilisateur
(211,212,213, 221,231, 232,233) et a associer
chaque groupe dudit un ou desdits plusieurs
groupes d’équipements d’utilisateur (211, 212,
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213, 221, 231, 232, 233) a un sous-ensemble
de ladite une ou desdites plusieurs antennes
desdits au moins deux noeuds d’accés (101,
102, 103), sur la base des valeurs d’intensité de
signal obtenues par l'unité de récupération
(301) ; et

une unité de planification de coopération (303)
configurée de maniére a coordonner des trans-
missions de données mises en oeuvre par les-
dits au moins deux noeuds d’acces (101, 102,
103) sur chaque groupe dudit un ou desdits plu-
sieurs groupes d’équipements d’utilisateur
(211, 212, 213, 221, 231, 232, 233) sur la base
dusous-ensemble de ladite une ou desdites plu-
sieurs antennes desdits au moins deux noeuds
d’acces (101,102, 103) associés a chaque grou-
pe d’équipements d’utilisateur (211, 212, 213,
221, 231, 232, 233), respectivement.

12. Appareil (300) selon larevendication 11, dans lequel

'unité de groupes de cellules coopérantes (303) est
en outre configurée de maniére a calculer des va-
leurs de relations d’antennes pour chaque équipe-
ment du nombre d’équipements d’utilisateur, sur la
base des valeurs d’intensité de signal obtenues, et
a agencer le nombre d’équipements d’utilisateur
dans un ou plusieurs groupes d’équipements d’uti-
lisateur (211, 212, 213, 221, 231, 232, 233) et a as-
socier chaque groupe dudit un ou desdits plusieurs
groupes d’équipements d’utilisateur (211, 212, 213,
221, 231, 232, 233) a un sous-ensemble de ladite
une ou desdites plusieurs antennes desdits au moins
deux noeuds d’acceés (101, 102, 103), sur la base
des valeurs de relations d’antennes calculées.

13. Appareil (300) selon larevendication 12, dans lequel

I'unité de groupes de cellules coopérantes (303) est
en outre configurée de maniére a comparer une ou
plusieurs des valeurs de relations d’antennes calcu-
|ées de chaque équipement du nombre d’équipe-
ments d’utilisateur, et a agencer le nombre d’équi-
pements d’utilisateur dans un ou plusieurs groupes
d’équipements d’utilisateur (211, 212,213,221, 231,
232, 233) et a associer chaque groupe dudit un ou
desdits plusieurs groupes d’équipements d’utilisa-
teur (211, 212, 213, 221, 231, 232, 233) & un sous-
ensemble de ladite une ou desdites plusieurs anten-
nes desdits au moins deux noeuds d’accés (101,
102, 103) sur la base de la comparaison de valeurs
de relations d’antennes.

14. Appareil (300) selon 'une quelconque des revendi-

cations 11 a 13, dans lequel l'unité de groupes de
cellules coopérantes (303) est en outre configurée
de maniere a combiner un premier groupe d’équipe-
ments d’utilisateur avec un deuxiéme groupe d’équi-
pements d’utilisateur en vue de former un troisiéme
groupe combiné d’équipements d’utilisateur sur la
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base d’antennes conjointement associées dans les
sous-ensembles de ladite une ou desdites plusieurs
antennes desdits au moins deux noeuds d’acces
(101, 102, 103) associés aux premier et deuxiéme
groupes d’équipements d’utilisateur, respective-
ment.

15. Appareil (300) selon 'une quelconque des revendi-

cations 11 a 14, dans lequel l'unité de groupes de
cellules coopérantes (303) est en outre configurée
de maniére a diviser un premier groupe d’équipe-
ments d’utilisateur en des deuxiéme et troisiéme
groupes d’équipements d'utilisateur, sur la base
d’antennes conjointement associées dans les sous-
ensembles de ladite une ou desdites plusieurs an-
tennes desdits au moins deux noeuds d’accés (101,
102, 103) associés aux deuxiéme et troisieme grou-
pes d’équipements d’utilisateur, respectivement.

16. Appareil (300) selon larevendication 14 ou 15, dans

lequel l'unité de groupes de cellules coopérantes
(303) est en outre configurée de maniére a interrom-
pre la combinaison de groupes d’équipements d’uti-
lisateur ou a initier la division d’un groupe d’équipe-
ments d’utilisateur sur la base de I'un ou plusieurs
des événements ci-dessous :

- lorsqu’un ou plusieurs nombres seuils prédé-
terminés d’antennes sont inclus dans le sous-
ensemble de ladite une ou desdites plusieurs
antennes desdits au moins deux noeuds d’ac-
cés (101, 102, 103) associés au groupe d’équi-
pements d’utilisateur ;

- lorsqu’un ou plusieurs nombres seuils prédé-
terminés d’équipements d’utilisateur ont été as-
sociés au groupe d’équipements d’utilisateur ;

-lorsqu’une ou plusieurs limites multiutilisateurs
de transmissions CoMP prédéterminées ont été
atteintes pour le groupe déquipements
d’utilisateur ;

- lorsqu’une ou plusieurs limitations de canal
prédéterminées sont atteintes pour le groupe
d’équipements d’utilisateur ;

- lorsqu’une ou plusieurs limites de puissance
de transmission prédéterminées sont atteintes ;
- lorsqu’un ou plusieurs seuils de charges de
liaisons de raccordement prédéterminés sont
atteints ;

- lorsqu’un ou plusieurs seuils de charges de
canaux de liaison montante prédéterminés sont
atteints.

17. Appareil (300) selon 'une quelconque des revendi-

cations 11 a 16, dans lequel I'unité de planification
de coopération (304) est en outre configurée de ma-
niére a planifier chaque groupe d’équipements d’uti-
lisateur (211, 212, 213, 221, 231, 232, 233) en vue
d’une transmission en liaison descendante séparé-
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ment les uns des autres en fréquence et/ou dans le
temps, ou surdes blocs de ressources orthogonales,
et a planifier chaque équipementd’utilisateur au sein
d’un groupe d’équipements d’utilisateur (211, 212,
213, 221,231, 232, 233) en vue d’une transmission
en liaison descendante, de concert, en fréquence
et/ou dans le temps, ou sur des blocs de ressources
non orthogonales.

Appareil (300) selon 'une quelconque des revendi-
cations 11 a 17, dans lequel l'unité de planification
de coopération (304) est en outre configurée de ma-
niére a obtenir des informations de canal pour un
groupe d’équipements d’utilisateur (211, 212, 213,
221, 231, 232, 233) sur le sous-ensemble de ladite
une ou desdites plusieurs antennes des au moins
deux noeuds d’acces (101, 102, 103) associés au
groupe d’équipements d'utilisateur (211, 212, 213,
221, 231, 232, 233), et & coordonner une transmis-
sion de données au groupe d’équipements d’utilisa-
teur (211, 212, 213, 221, 231, 232, 233) sur la base
des informations de canal obtenues.

Noeud de réseau (101, 102, 103) a utiliser dans un
réseau de communication sans fil (100) comprenant
un appareil (300) selon'une quelconque des reven-
dications 11 a 18.
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Fig. 5

obtain signal strength measurement values for /\_ S601
UEs

'

arranging UEs into groups of UEs and

associating each group of UEs with a sub-set of |[/™\_ S602

antennas based on the obtained signal strength
measurement values

\ J

coordinating CoMP transmission to a group of S603
UEs based on the subset of antennas associated N\
with the group of UEs

Fig. 6

21



EP 2 689 627 B1

101

HSS

130

22



EP 2 689 627 B1
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 document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Non-patent literature cited in the description

e Views of Schemes for CoMP. 3GPP DRAFT;
R1-110180, 12 January 2011 [0007]

23



713688/KOT

KOORDINALT TOBBRONTOS ADAS ES VETEL (COMP) VEGREHAJTASA

VEZETEK NELKULI KOMMUNIKACIOS HALOZATRAN

Szabadalmi igénypontok

1. Eliaras haldzati csomopontban vald haszndlalra vezaték nélkiili kommunikacios

haldzatban (100, 400) v fethasandldi berendezéshez vald adatatvitst koordi-
naléséra, a vezsték nélkill kommunikacids haldzat (100, 400) legalabh ket hoe-
zalérési csomapontot (101, 102, 103) tartalmaz, amelyek mindegyike egy vagy

tébh antenndval rendelkezik, és arra van kialakitva, hogy fethasansld! berende-

dshaz (6rténd koordindlt adatatvitelt végezzen, a kivetkezdket tartalmazza

a legalabb ket hozzaférést csomopont (101, 102, 103) sgy vagy tobb an-
tenndidval tarsitoll jelerfesdg-értdkak (5 megszarzése ({801} szamos
folhasznald berendezéshez;

a széamos fethasznalol berendezés elrenderése (8802} egy vagy obh fel
hasznadld berendezés osoportba (211, 212, 213, 221, 231, 232, 233) és
minden egyes fethasenaldl berendezés csoport {211, 212, 213, 221, 231,
232, 233) tarsitdsa a legalabb két hozzédférdsl caomdpont (101, 102, 103}
egy vagy bk antennaidnak részhalmazdval a kapoll jelerdsséyg-érigkek
{s} alapidn; és

a legalabb két hozzaférést csomdpont (101, 102, 103) sltal az egyes febs
hasznaldl berendezés csoporiokhor (211, 212, 213, 281, 281, 232, 233)
végzetl adatatvite! koordinaldsa (5803} az sgyes felhasznaldi berandezds
csoportokkal (211, 212, 213, 231, 231, 232, 233} tarsiioll legaldbb k&t
hozzaféerdst csomdpont (101, 102, 103) sgy vagy i0bb antenndjanak
részhalmaza alapidn, kidn-kilon.
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2. Az 1. igénypont szerintl eljdras, ahol a szamos felhasznaldi berendezés slren-
dazése &5 a2 egy vagy t6bb felhasensldl berandezés csoport (211, 212, 213,
2231, 231, 232, 233) tarsitana tovabba 3 kdvelkezdkel tartaimazza:

~ antennakapesolatl értékek szamitdsa a szamos felhasznaldd berendezds
mindegyikére a kapolt jelerdsség-ertékek alapian, és

<& sxamas felthaszndlsl berendezés elrendezése egy vagy 10bb fethaszndid
berandezés csoportba {211, 213, 213, 221, 231, 232, 233} és minden
egyss fethasznalol berendexéds csoport (211, 212, 213, 221, 231, 232,
233 tarsiidsas 2 legalabb két hozzdferssi csomopont (101, 102, 103) egy
vagy 1obh antennadjdnak részhalmazaval & szémitolt antennakapesolsti ér
tékek alapian,

3. A2 igénypont szerintl elidrds, ahol a szdmos felhasznaldl berendezés elrende-
zése &8 az sgy vagy tibb felhasznaldi berendezés csoport (211, 212, 213, 231,
231, 232, 233) tarsitasa o széamitolt antennajelkaposolatl érigkek {s)) alapian

fovabba a kdvetkerdket tarialmazea;

- & szamos fethasznaldi berendezes mindegyikének szamitolt anternakap-
ceolali ridkéhdl agy vagy tOhb dsszehasoniitasa, &s

- & szamos felhasznaldt berendezés elrendezése egy vagy 0bb felhasznald
berendezés csoportba (@11, 212, 215, 221, 231, 338, 233} és minden
gaves fethasznaldl berendezés csoport (211, 212, 213, 221, 231, 232,
233) tusitdsa a legaldbb két hozzaférési csomdpont (101, 102, 103) egy
vagy tobh antermdjdnak részhalmazaval sz sntennakapeosolatl értékek
fsszehasoniitasa slapjan.

4. Az 13 igényponiok egyike szerintl eliaras, amely tovabba a kdvetkezdket tar-
talmazza:

- @ felhasznadldl berendezések alsd csoportidnak Ssszerakisa a fethasznald]
herandezések masodik csoportjdval fathasendidl berendezések kombinalt

harmadik csoporlidnak kislakitasdra az egylttesen tarsitott antennak alap-
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fan ax elsd &s masodik felhaszndldl berendezés caoportial tarsitott feg-
alébb két hozzalérédsi csomodpont (101, 102, 103) egy vagy {8bh antennsd-
janak részhalmazaban, kiién-kiion,

8. Az 1-4. génypontok egyike szerint eljdrés, amely tovabba a kiveltkezdkel tar-
talmazza ‘

~ felhasznalél berandezések olsé csoportignak felosztdsa fethasznaldl be-
rendezések masodik és hamadik csoportidra az egyitiesen tarsitolt an-
tenndk alapian a fethasandldl berendezéssk mdsodik és harmadik cso-
portiaval tarsitolt legaldbb két hozzéférési csomdpontie (101, 102, 103}
eqy vagy 1obb antennaidnak részhalmazaban, kEon-kiidn.

8. A4 vagy 5. igénypont szering slidrds, ahol a felhasznaldi berandezések dssze-
rakasa leall, illelve o felhasznaldl csoport felusztdsa elkezdfdik a kdvetkezdk
valamelyike alapian

- amikor egy vagy {6bb eidre meghatarozoll kKiiszdbszami anlenna van &
fathaszndldl berendezések csoporfjaval tarsitolt legaldbh két hozzaltéresi
csomdpontia (101, 102, 108} egy vagy t0bb antennajdnak részhalmaza-
han,

- amikor egy vagy tobb eldre meghalarozott kiiszdbszama §ef§haszné§éé be-
rendezés t@rsitva van a fethaszndldl berendezések caoportiaval,

~  amikor agy vagy tobh eldre meghatarozott CoMP atviteli 16bb fethasandlds
koridt ef letl érve 3 felhasznaldi berendezdsek csoportidra,

- armikor egy vagy Hbb eldre meghatarozoll csatomakortatozas al lell &rve
a fethasznaldl berendszések caoportiara,

- amikor egy vagy bb eldre meghatarozott atvitell tellesitmény korldt of ket
frve,

~ amikor egy vagy 16hh slibre meghatarozolt felhordd terhelés kiiszfib ¢ lell
érve, '

- amikor egy vagy t0bb sibre meghatarozolt felfelé ranyy radidcsatoms ter
heles kiiszdb el lett erve.
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7. Az eldzd 1< 8. igénypontok egyke szerintl elidras, ahol a legaldbb két hozzafé-
rést csomdpont (101, 102, 103) dlal a felthaszndidl berendezések (211, 212,
213, 231, 231, 232, 233) minden egyes csoportidhoz végreit adatabvitel koordi-
naldsa tovabba a kvetkezdket tartalmazea:

~ felhasznaldl berendezések minden egyes osoporianak (311, 212, 213,
231, 231, 232, 233) tlemezése lefeld rényl Stvitethez frekvenciaban
éufvagy iddben sgymastdl kiildn, vagy orlogonalis erdforrdsblokkokon; és

-~ felhasznaldl berenderdsek csoportian {211, 818, 213, 281, 231, 432, 333}
belill minden sgyss felhasendld! berendezes Glemezése lefeld ranyn ahvi-
tether frekvencidban ésfvagy idoben egyitt, vagy nam ortogonalis erdfor-
rashiokkokon; és

8. Az 17, igényponiok egylke szerintl eljards, amely tovabba a kivetkezdket tar-
talmazza:

« ceatomnainformacid megseerzése fethasznaldl berendezdsek {211, 212,
213, 221, 231, 232, 233 csoportidra 2 felhaszndlel berendezések (211,
213, 213, 221, 231, 232, 333} csoportjdval tarsitolt hozzaferést csomd-
pontok {101, 102, 103) agy vagy 10bb anlenndjanak részhalmazahoz; és

~ g felhasznaldl berendezdsek csoportidhor {211, 212, 213, 221, €31, 232,
233) vald adatdtvitel koordinaglasa a kapolt csatomainfarmacis aia;}}én

8. Eljdras az 1 ~ 8. igényponiok egytke szerint, shol 8 legaldbb két hozzaférés
csomopont {101, 102, 103) egy vagy t6bb anteondjaval tarsiiolt jelerfsség-
érigkek megszerzése szamos fethaszndidt berendezésre a kivetkezdket lar-
talmazze:

- @& hozzadférési csomdpontoknal {101, 102, 103) mért jelerbsség-érickek vé-
tele a hozzaférési csomdpontokbas! (101, 102, 103}, vagy

- 2 fethasznaldl berandezésndl mér jslerdssdg-Sridkek véiele a felhaszndldi
berendezésbdl a hozzaférdsi csomdpontokan {101, 102, 103} keresztit
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18. Az 1 - 8 igénypontok sgyike szerint effdras, ahol az elidrds lsmételten végre-

11

hajtddik lasst halkulas sfogasan alapuld peripdikussaggal.

Rorendszds (300 haldzall csomgdponthan vald hasendlatra veselsk nélkil
kommunikacids haldzatban (100, 400) évé felhaszndldl berendezésher vals
adatavitsl koordindlasars, a vezeték nalkili kommunikacids haldzat (100, 400}
legalabb két hozzéférési csomdpantot (101, 102, 103} tartelmaz, mindegyik
csomdpont sgy vagy 18bh antennaval rendelkerik, ds ara van Kialakitva, hogy
folhasznalol berendezéshaz 6riénd koordinglt adatatvitelt végezzen, a kivetke-
z8ket tartalmazza:

lehivd egység (301}, amely arra van kialakitva, hogy szémos felhasandidl
berendezdsher megszerezes a logaldbb kéf hozzatéresi csomdpont (101,
102, 103) egy vagy Wbk antennajaval tarsitoll jelerbsség-drigkeket;
sgylitmikadd cellacsoport egység (302), amely arra van kialakitva, hogy
elrendezze a szamos felhasznalst berendazést agy vagy 16bb felhasznald
berendezds csoporba (211, 212, 213, 221, 231, 2323, 233} és {érsilsa
minden sgyss folhasznaidi berendezés csoportot (311, 218, 213, 281,
231, 232, 233) a lagalabb két hozzaférdsi csomapont {101, 102, 103) egy
vagy t6bb antenndjdnak réschalmazaval a lehivg sgyseég (301) altal meyg-
szerzstl ivlerfssag-érickek alapidn; &3

sgyliimikadést Gtemezd agyséyg (303), amely arra van kislekitva, hogy
kowrdinalia a legelabb k&t hozxaférési csomopont {101, 102, 103) altal az
egves fethasondldl berendezés csoportokhoz (211, 212, 213, 221, 281,
232, 233) végzet adaldtvitelt az egves felhasznaldi bersndezés csopor-
tokkal (211, 212, 213, 221, 231, 232, 233) tarsiiott legaldbb két hozzdfére-
i csomapont {101, 102, 103) agy vagy 16bb antenngidnak részhalmaza
alapfan, k{dn-kidon. |

12. A 11, igénypont szerintl berendezés (300}, ahol 8z egyilimikddd cellacsapart

sgység (303} tovabba arra van kialakitva, hogy kiszdmilsa az antennakapesola-
i ericheke! a szamos felhasznaldl berendezds mindagyikére a kapott jelerds-
ség-oridkek alapidn, és shendszze a szamos felhasznaldl berendezést fathasz-
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14.

18.

18.
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nalel berendezdsek egy vagy 10bb csoportidba (211, 212, 213, 221, 231, 232,
233}, és minden sgyes felhasendldl bovendezés osoport (211, 212, 213, 221,
231, 232, 233) tarsitasa a legalabb két hozzalérdsi csoport {101, 102, 103) egy
vagy 1obb antenndidnak részhalmazdval a szémitolt antennakapesolati értékek
alapidn

A 12, igénypont seerintl berendezés (300}, ahol a2 sgyliftmikadd cellacsoport
egység (303) tovdbbé arra van kislakitvs, hogy Osszehasonliisa a szamos fel-
haszndlol berendezés mindegyikének egy vagy 10bb szamitolt antennakaposo-
lati ertékst, és elrendezze a szamos felhasznald! herendezdst sgy vagy bbb
felhasznaldl bersndesés csoportba (211, 212, 213, 221, 231, 238, 233} és tir
sitsa a felhasznadid berendezések agy vagy tibb csoportjdl (211, 212, 213, 241,
231, 232, 233} a legalabb k&t hozzaférdst csomdpont (1014, 102, 103) egy vagy
{ibh antennaianak részhalmazdval az antennakapesolati &ridkak alapién.

A& 11~ 13 igénypontok egyike szerinti berendezés (300}, ahol az sgylittmikSdd
cellacsoport egyssg (303) arra van Kalakitva, hogy Ssazerakia a lethasznaldd
herandsrések alsd csoportial 3 felhasandldl berendezések masadik csoportia-
val felhaszndlol berendazések kombindll harmadik csoporfidnak kinlakitasdra
az egyittesen tarsitot antennak alapidn az elsd és masodik felhasznaldi be-
randezés csoportial tarsitolt legalabb két hozsaférési csomdpont (104, 102,

103) egy vagy Wbk antennajanak részhalmazaban, kilon-kiion,

A 11~ 14, lgénypontok egylke szerintl berendesés (300), ahol az egylttmikods
cellacsoport egység (303} ara van kialakitva, hogy felossza a felhaszndidl be-
rendezések slsd csoporlidt a felhasendldl berendezések masodik csoporijdba
&8 harmadik osoporiidra az sgviiiesen {arsitott antenndk alapian 2 masodik &s
harmadik felhasznaldl berendezss csoportial tarsitolt leqaldbb két hozzélérdsi
csomdpont (101, 102, 103) egy vagy 16bb antenngignak részhalmazaban, ki
Wn-k{ian,

A 14, vagy 15. igénypont szerintl berendezés, ahol az sgylitimikddd cellacso-
port egység {303} tovabbd ama van kialakitva, hogy megéliitss a felhasznaldi
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berendezések csoporfjainak Osszerakdsst vagy kezdeményezze a felhasznald
berendezések csoportjainak a kdvetkezdk valamslyikének alagian vald felosz-
tasat:

< amikor egy vagy &b elbre meghatarozol! kilszabszamd anterna van a
fathasznaldl berendezések caoportidval tarsitolt legaldbb két hozzaférési
csomopondja {101, 102, 103) sgy vagy 1obb antenndjénak részhalmazs-
bhan,

~ amikor egy vagy 6bb elfre meghatérozott kilszdbazam fathasznaidi be-
rendezes tarsitva van a fethasenaldl berendezések csoporjdval,

~ amikor egy vagy 15bb eltre meghatirozott CoMP atviteli 1obb felhasznalos
korlat el lelt érve o felhasznald! berendszések csoportidra,

- aumikor egy vagy 10bb eldre meghatdrozoll csatormakoriatozas el lelt érve
a felhasznaldl berenderések csoportjara,

- amikor egy vagy tobb sltre meghatdrozott dtviteli teljesitmeény koriat sl lett
érvs,

~ amikor agy vagy t6bb slére meghatdrozott fethordd terhelés kiszéh el lett
erve,

- amikor egy vagy Obb sldre meghatarozott felfelé irdnyy radidgcsatoma ter-
helés kilszob ¢l lell &rve,

1. A 11 - 18 igénypontok egyike szerint berendezés (300), ahol az egytitimiika-

18.

dést dtemezd egység (304) tovabba arra van kialakitva, hogy Utemezze a feb
hasznaidl berendezések minden egyss csoporiial (211, 212, 213, 221, 231,
232, 233} lefelé ranya dtvitelhez frekvencisban dsivagy Wohen egymasts! elva-
lasziva, vagy ortogondlis erbforrasblokkokon, és Utemezze az sgyss felhaszna-
Iof berendezeseket a felhaszndldl berendezések csoporfian (211, 212, 213,
221, 231, 332, 233} belll lefeld irdnyd stvitather frekvencidban ésivagy idében
agyitt, vagy nem orfogonadlis eréforrashlokkokon.

A 1T - 17, igénypontok egytke szerint berendezés (300), ahol az egyittmiks-
dést Gtemezd egység (304) tovabba arra van kialakitva, hogy csatomainforms-
ciot szerezzen felhasznaldl berendezések csoportidra (211, 212, 213, 221, 231,
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232, 333} a felhasanslsl berendezdsek {211, 212, 213, 221, 231, 232, 233
csoportiaval tarsitolt legaldbb két hozzaférési csomdpont (101, 102, 103} egy
vagy (6bb antenndignak részhalmazadhoz, és koordinglia a felhasendldl beren-
dezések csoportidhoz (211, 212, 213, 221, 231, 232, 233) vald adataivitell s
kapott csatornainformacid alapjan.

Hatdzali csomdpont (101, 102, 103) vezeték ndlkili kommunikéciés haldzathan
{100} vaild haszndlatra, amely tartaimaz egy a 11 ~ 18, igénypontok sgvike sze-
rinti berendezést (300
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