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METHOD , COMPUTER PROGRAM AND The object is , according to a first aspect , achieved by a 
APPARATUS FOR TRANSMISSION SIGNAL method for transmission signal rank determination per 

RANK DETERMINATION formed in a base station node of a communication system . 
The base station node serves a first cell and the first cell has 

CROSS REFERENCE TO RELATED 5 a neighboring cell served by a neighboring base station 
node . The base station node is configured for multiple - input , APPLICATION ( S ) multiple output communication with a first wireless device . 
The method comprises receiving , from a node of the com This application is a 35 U . S . C . $ 371 National Phase Entry munication system , information related to the neighboring 

Application from PCT / EP2012 / 062232 , filed Jun . 25 , 2012 , cell ; and determining , based on the received information , a 
the disclosure of which is incorporated by reference . signal rank of a data transmission to the first wireless device 

The technology disclosed herein relates generally to the located within the first cell . 
field of wireless communication systems , and in particular to The base station node thus takes into account possible 
transmission signal rank determination and adaptation effect of its MIMO transmissions on users in neighboring 
within such wireless communication systems . cells . An improved performance is obtained for users having 

15 receivers provided with interference suppression capabilities 
BACKGROUND by limiting the signal rank of transmissions in adjacent cells . 

Particularly users located close to cell borders will obtained 
a highly improved performance . 

The amount of traffic in wireless communication systems The object is , according to a second aspect , achieved by 
is increasing rapidly . A user nevertheless expects high qual - 20 a base station node in a communication system for trans 
ity communication to be provided and various efforts are mission signal rank determination . The base station node is 
made to keep the user satisfaction , for example providing configured to serve a first cell and the first cell has a 
increased throughput by means of MIMO , and by develop - neighboring cell that is served by a neighboring base station 
ing different interference limiting strategies . node . The base station node is configured for multiple - input , 

Multiple - input Multiple - output ( MIMO ) technology is 25 multiple output communication with a first wireless device . 
thus an effort to improve communication performance and The base station node comprises a processing unit config 

ured to : receive , from a node of the communication system , offers significant increases in data throughput and link range information related to the neighboring cell , and determine , without additional bandwidth or increased transmit power . based on the received information , a signal rank of a data In MIMO multiple antennas are used at the transmitter to transmission to the first wireless device located within the transmit multiple independent data streams to the receiver . 30 first cell . 
As an example , in dual - stream MIMO , the receiver uses two The object is , according to a third aspect , achieved by a 
receive antennas to extract the two data streams , and sup computer program for a base station node of a communica 
presses one data stream while recovering the other . Under tion system for transmission signal rank determination . The 
good radio conditions such dual - stream MIMO transmis base station node is configured to serve a first cell and the 
sions can double the user rates . The transmitter typically 35 first cell has a neighboring cell that is served by a neigh 
chooses the number of data streams to transmit based on boring base station node . The base station node is configured 
channel quality feedback received from the receiver . The for multiple - input , multiple output communication with a 
number of independent transmission streams is called the first wireless device . The computer program comprises 
rank of the signal and the process of selecting the number of computer program code , which , when run on a processing 
streams is called rank adaptation . 40 unit of the base station node , causes the processing unit to 

Inter - cell interference is a main factor that limits perfor - perform the steps of : receiving , from a node of the commu 
mance cellular wireless communication systems and there nication system , information related to the neighboring cell , 
are receivers designed to suppress or cancel interference and determining , based on the received information , a signal 
from neighbor cells . In particular , receivers with interfer - rank of a data transmission to the first wireless device 
ence suppression ( IS ) capabilities are being introduced and 45 located within the first cell . 
may increase user satisfaction . Such receivers use multiple The object is , according to a fourth aspect , achieved by a 
antennas and / or advanced algorithms to suppress interfer - computer program product comprising a computer program 
ence from transmissions in neighboring cells . The IS receiv - as above , and computer readable means on which the 
ers provide large gains particularly in cell - edge perfor computer program is stored . 
mance , and a user located close to the cell border and subject 50 Further features and advantages of the invention will 
to interference from a small number of interference sources become clear upon reading the following description and the 
has very effective interference suppression when using such accompanying drawings . 
IS receiver . It may be assumed that IS receivers are able to 
remove more than 90 % of the interference power from a BRIEF DESCRIPTION OF THE DRAWINGS 
single interference source . However , this IS efficiency is 55 
significantly reduced as multiple interferers need to be FIGS . 1 and 2 illustrate schematically an environment in 
cancelled . which embodiments of the invention may be implemented . 
As the wireless traffic within the communication system FIG . 3 is a flow chart of a method in an aspect of the 

increases , there is a constant strive to find new ways to present disclosure . 
combat interference and provide improved performance for 60 FIG . 4 illustrates an exemplifying base station node 
the increasing number of users . comprising means for implementing embodiments of the 

methods . 
SUMMARY 

DETAILED DESCRIPTION OF EMBODIMENTS 
An object of the present disclosure is to meet the above 65 

desire and to overcome or at least alleviate one or more of In the following description , for purposes of explanation 
the above mentioned short - comings . and not limitation , specific details are set forth such as 
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particular architectures , interfaces , techniques , etc . in order c ation system 1 may for example be a communication 
to provide a thorough understanding . In other instances , system adopting High Speed Packet Access ( HSPA ) stan 
detailed descriptions of well - known devices , circuits , and dard or the LTE standard . 
methods are omitted so as not to obscure the description with As another note on vocabulary it is noted that in LTE , the 
unnecessary detail . Same reference numerals refer to same 5 term “ layer " is used for denoting number of independent 
or similar elements throughout the description . transmission signals , while HSPA uses the term “ stream " . 

FIG . 1 illustrates schematically an exemplifying environ - In FIG . 1 , the first base station node 3 serves a first 
ment in which embodiments of the present disclosure may wireless device 7 that is able to receive MIMO transmis 
be implemented . In particular , FIG . 1 illustrates a commu sions , and possibly also able to transmit using MIMO . The 
nication system 1 comprising a number of base station nodes 10 first base station node 3 transmits using MIMO to the first 

wireless device 7 . In prior art , the decision to use several 2 , 3 ( two illustrated in the figure ) configured to provide transmission streams ( two illustrated in the figure , by the wireless communication links for a number of wireless two unbroken lines ) would be made by the first base station devices 6 , 7 . At least one of the base station nodes 3 is node 3 based on radio conditions , e . g . channel quality , configured for multiple - input , multiple output ( MIMO ) 15 reported to it by the first wireless device 7 . 
communication with the wireless devices 6 , 7 . The base A second wireless device 6 comprises IS capabilities and 
station nodes 2 , 3 comprise respective antenna devices 4 , 5 is being served by the second base station node 2 ( being a 
for the transmission and reception of signaling to / from the neighboring base station to the first base station node 3 ) . 
wireless devices 6 , 7 . In the following the base station node However , the effectiveness of the IS receiver of the wireless 
3 to the right is denoted first base station node 3 or simply 20 device 6 is reduced as the number of interferers increases . 
base station node , and the base station node 2 to the left is That is , the second wireless device 6 served by the second 
denoted second base station node 2 or neighboring base base station node 2 may experience performance degrada 
station node ( neighboring to the first base station node ) . tion due to the MIMO transmissions of the first base station 

With single - user MIMO , several transmit antennas are node 3 . In the particular example of FIG . 1 , the second 
used for transmitting independent streams to one receiver , 25 wireless device 6 experiences an interference of rank 2 
whereas for multi - user MIMO , the independent streams go ( illustrated by the hatched arrows from the first base station 
to different receivers . MIMO schemes are further classified node 3 ) and it would need to remove the interference created 
by the number of transmit antennas and receive antennas by two interference sources . That is , the multiple transmis 
that are used . For example , 2x2 MIMO indicates that two sion streams act as independent interference sources . 
transmit antennas are used to transmit to receivers with 2 30 30 The decrease in performance for the IS capable second 

wireless device 6 can be significantly larger than the MIMO receive antennas . gain experienced by the first wireless device 7 . Further , if the The wireless device 6 , 7 is a device able to receive and / or second wireless device 6 is located close to the cell border , transmit wirelessly , and is in particular MIMO - enabled . it may already have rather weak radio channel conditions Further , the wireless device 6 , 7 may also comprise an , also comprise an 35 and would particularly well need the performance gain that interference suppression ( IS ) receiver , configured to remove could be achieved by its IS receiver . 
interference power from an interference source . The Is Briefly , in an aspect of the present disclosure , the base 
receiver may use a combination of multiple receiver anten - station node 3 takes into account if there are wireless devices 
nas and advanced algorithms to suppress interference . As in adjacent cells that would suffer from the MIMO trans 
mentioned in the background section , the effectiveness to 40 mission . In various embodiments , on the transmitting side , 
suppress interference typically decreases as the number of MIMO may be selected only if there are no or a very small 
interferers increase , or equivalently , as the rank of the degradation for wireless devices in adjacent cells . 
interference increases . As an example , a linear receiver with FIG . 2 illustrates the first and second base station nodes 
n receiver antennas can cancel no more than n - 1 interferers . 3 , 2 of FIG . 1 , with their respective coverage area , or cell , 
In order for such receiver to work at its full potential , the 45 indicated . The first base station node 3 serves a first cell 9 
present disclosure presents in various aspects , ways to limit and the second base station node 2 serves a second cell 8 . 
the rank of the interference , or equivalently , to limit the The base stations 2 , 3 are configured to exchange informa 
number of independent streams that the receiver is subject tion , either directly or via an intermediate node . The base 
to . It is noted that for wireless devices having receivers stations 2 , 3 may both be separately connected to a network 
without the capability to reject inter - cell interference ( IS 50 node 10 , for example a radio network controller , and the 
capable receivers ) , the rank of the inter - cell interference is of exchange of information may then be accomplished via the 
no relevance . network node 10 . That is , the first base station node 3 sends 

The term “ wireless device ” 6 , 7 should be interpreted to information to the network node 10 , which forwards the 
encompass various types of devices such as for example information to the second base station node 2 , and vice 
mobile phones , smart phones , or laptops . Depending on type 55 versa . In addition or as an alternative , the base station nodes 
of device , and sometimes also depending on communication 2 , 3 may be directly interconnected , in a wired or wireless 
system in which it is used , the wireless device 6 , 7 may be manner , with each other and thereby exchange information . 
denoted differently , for example user equipment or mobile In an embodiment , the first base station node 3 is con 
device . figured to receive , from the second base station 2 or another 

Still with reference to FIG . 1 , the base station node 2 , 3 60 node e . g . the network node 10 , information that the second 
is configured to serve the wireless devices 6 , 7 located base station 2 has an active IS enabled wireless device 6 
within its one or more coverage areas , also denoted cells . within its coverage area . The first base station node 3 is 
The base station node 2 , 3 may , as a particular example be configured to select transmission signal rank for transmis 
an evolved Node B , also denoted eNB , in case the commu - sions to the first wireless device 7 based on this information . 
nication system 1 is a Long Term Evolution ( LTE ) system . 65 For example , if the IS receiver of the second wireless device 
It is noted that different communication systems use differ - 6 is capable of suppressing interference of rank 2 , then the 
ent terms for denoting a base station node . The communi - first base station node 3 selects rank 1 for its transmission to 

m 
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the first wireless device 7 . This selection may be made of the base station nodes may be avoided at time instances 
irrespective of what the first wireless device 7 has suggested when the other base station node has scheduled transmis 
as transmission rank . More generally , the first base station sions to an IS capable wireless device . 
node 3 selects a rank that is less than the interference rank In an embodiment thus , the first base station node 3 is 
that the second wireless device 6 is able to suppress . 5 configured to receive , from the second base station 2 or 

In another embodiment , the first base station node 3 is another node e . g . the network node 10 , information that the configured to select transmission signal rank for the first second base station 2 has a transmission scheduled in a cell wireless device 7 based on the information that there is an 8 that it serves . The first base station node 3 is configured to 
active wireless device 6 located close to the cell - edge of the select transmission signal rank to the first wireless device 7 second cell 8 . In line with the above embodiment , the first 10 
base station node 3 is configured to select rank 1 if the based on this information . For example , as soon as there is 

a transmission scheduled in the second cell 8 , then the first second wireless device 6 is capable of suppressing interfer 
ence of rank 2 , or more generally , configured to select a base station node 3 selects a single - stream transmission , and 
transmission signal rank less than n , e . g . n - 1 , if the second when the scheduled transmission has been effectuated , the 
wireless device 6 is capable of suppressing interference of 15 " 15 first base station node 3 may increase the transmission signal 
rank n . rank to the first wireless device 7 . 

In still another embodiment , the first base station node 3 In another embodiment , the first base station node 3 is 
is configured to select transmission signal rank for the first configured to select transmission signal rank for transmis 
wireless device 7 based on the information that there is an sions to the first wireless device 7 based on the information 
active wireless device 6 located close both to the cell - edge 20 that there is a wireless device 6 close to the cell - edge in the 
of the second cell 8 and to the first base station node 3 . An adjacent cell 8 for which a transmission is scheduled . 
active wireless device 6 located close to the cell - edge of the In still another embodiment , the first base station node 3 
second cell 8 is located at a large distance from its serving is configured to select transmission signal rank for trans 
base station , i . e . from the second base station node 2 , and missions to the first wireless device 7 based on the infor 
therefore typically has a large pathloss . If the active wireless 25 mation that there is a transmission scheduled for a wireless 
device 6 at the same time also is located at a small distance device 6 located close both to the cell - edge of the second cell 
from the first base station node 3 , i . e . it would typically have 8 and to the first base station node 3 . 
a small pathloss to this base station node 3 , then the risk of The base station node 3 may also , in the various embodi 
this wireless device 6 greatly suffering from a MIMO ments , take into account information on whether the wire 
transmission from the first base station node 3 would be 30 less device that could be interfered by a multi - stream 
particularly high . transmission has IS capabilities . For example , the base 

In different communication systems , for example in station node 3 may be configured to restrict the number of 
HSPA , a soft handover functionality is provided , and if the transmission streams only when there is a receiver with IS 
communication system 1 is a system comprising such func - capability in a neighboring cell . 
tionality , information that is readily available from the soft 35 In the various embodiments described above , the cell 9 of 
handover functionality may be used . A wireless device in the first base station node 3 has been described as having 
soft handover is connected to more than one cell , and the set only a single neighboring cell ( i . e . the second cell 8 ) . It is to 
of cells to which the wireless device is connected is denoted be noted that the cell 9 of the first base station node 3 
active set . The radio channel conditions between the wire - typically has further adjacent cells , served by other base 
less device and the base stations serving the cells are 40 station nodes . The information on which the first base station 
typically of similar magnitude . One of the cells in the active node 3 determines the transmission signal rank may be 
set is called the serving cell . The actual data transmission is based on information received from any one or more such 
in e . g . HSPA , performed from the base station node that base station node ( s ) . Any combination of information 
handles the serving cell . With reference to FIG . 2 , the second received from the base station nodes serving the adjacent 
wireless device 6 is on the cell border between the first cell 45 cells may be used in determining the transmission signal 
9 and the second cell 8 , and it is likely that the second rank . 
wireless device 6 is in soft handover with the first and In still other embodiments , the gain for a wireless device 
second cells 8 , 9 . The first base station node 3 is aware of of using MIMO is weighed against the interference caused 
that there is a second wireless device 6 which has the first to another , i . e . against the performance loss of another 
cell 9 in its active set and the first base station node 3 is 50 wireless device . The described embodiments may be modi 
further aware of that it its not serving that second wireless fied to use the transmission signal rank e . g . as suggested by 
device 6 . The first base station node 3 may therefore use this the wireless device , if its performance is significantly higher 
information to determine that MIMO transmissions towards than if using the lower transmission signal rank . For 
the first wireless device 7 would have a detrimental effect on example , the embodiment of selecting transmission signal 
the second wireless device 6 , which is in soft handover , and 55 rank to the first wireless device 7 based on the information 
therefore select transmission signal rank towards the first that the second base station 2 has an active IS enabled 
wireless device 7 accordingly . wireless device 6 within its coverage area may in an embodi 

In the above embodiments , the information exchange m ent be modified to selecting transmission signal rank 1 as 
between the first base station 3 and the second base station long as there is any active wireless device in a neighboring 
2 may be rather slow , as instantaneous scheduling decisions 60 cell and the rank 2 performance for the intended wireless 
are not taken into account . device is not more than a selected percentage better than the 

If the communication link between the first and second rank 1 performance . If both criteria are fulfilled , i . e . there is 
base station nodes 3 , 2 is fast , then the transmission signal an active wireless device present and rank 2 performance 
rank determination may be based on information such as would not be significantly better than rank 1 performance , 
scheduling decisions . For example , with a low - latency com - 65 then it can be assumed that the performance gain for the 
munication link between the first base station node 3 and the interfered wireless device if it would be able to suppress 
second base station node 2 , MIMO transmissions from one interference is more important than using multi - stream 
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transmission to the first wireless device . It is noted that the That is , if the gain for the first wireless device 7 when 
various different criteria may be used in such trade - off using the highest possible transmission signal rank is “ high 
evaluations . enough ” , then this rank is chosen irrespective of its potential 

FIG . 4 is a flow chart of a method 10 for transmission interfering effects . This can be seen as if the gain for the first 
signal rank determination in an aspect of the present disclo - 5 wireless device 7 of using the highest possible transmission 
sure . The method 20 is performed in a base station node 3 signal rank being , in some regard , higher than the reduced 
of a communication system 1 , as described e . g . in relation to performance for the second wireless device 6 , then this 
FIG . 1 . The base station node 3 thus serves a first cell 9 , and highest possible transmission signal rank is used even the first cell 9 has a neighboring cell 8 that is served by a though the user of the second wireless device 6 experiences neighboring base station node 2 . The base station node 3 is 10 a lower satisfaction . configured for MIMO communication with a first wireless In an embodiment , the information comprises information device 7 . The method 20 comprises receiving 21 , from a on a transmission being scheduled to a second wireless node 2 ; 10 of the communication system 1 , information 
related to the neighboring cell 8 . The node from which the device 6 located in the neighboring cell 8 . The determining 
base station node 3 receives the information may be the base 15 22 comprises determining the transmission signal rank to be 
station node 2 serving the neighboring cell 8 or another equal to one for transmissions to the first wireless device 7 
node , e . g . the network node 10 of FIG . 2 . It is also noted that which at least partly overlap with the transmissions sched 
the base station node 3 could receive the information from uled to the second wireless device 6 . This embodiment may 
two or more different nodes , e . g . both from the base station be generalized in that the transmission signal rank for the 
node 2 serving the neighboring cell 8 and the network node 20 first wireless device 7 is determined to be equal to a rank that 
10 . the second wireless device 6 is able to handle , i . e . able to 

The method 20 further comprises determining 22 , based suppress interference from . 
on the received information , a rank of a data transmission to In an embodiment , the information comprises information 
the first wireless device 7 located within the first cell 9 and on an active status of a second wireless device 6 located at 
thus served by the base station node 3 . 25 a cell border between the neighboring cell 8 and the first cell 

In various embodiments , the information comprises one 9 , wherein the information is based on soft - handover infor 
or more of : active status of a second wireless device 6 in the mation . As described earlier , for communication systems 
neighboring cell 8 , active status of a second wireless device implementing soft handover functionality . information 
6 located at a cell border of the neighboring cell 8 , pathloss about wireless devices not being served by the base station from the base station node 3 to an active second wireless 30 node 3 is still readily available owing to the fact that the base device 6 in the neighboring cell 8 , pathloss from the neigh station node 3 has information about one of its cell ( s ) being boring base station node 2 to an active second wireless in the active set of the wireless device . device 6 in the neighboring cell 8 , a transmission being In various embodiments , the determining a transmission scheduled in the neighboring cell 8 , a transmission being 
scheduled to a second wireless device 6 located at a cell 35 35 signal rank of a data transmission to the first wireless device 19 
border of the neighboring cell 8 , active status of a second 7 may further be based on other factors such as a channel 
wireless device 6 in the neighboring cell 8 comprising quality indicated by the first wireless device 7 and / or the 
means to suppress interference . resource availability in the base station node 3 . That is , in 

It is noted that in the above examples , " pathloss from ” addition information that is used in prior art to determine a 
could be exchanged for “ distance from ” , since the pathloss 40 transmission signal rank , the neighbor cell situation is also 
experienced by a wireless device is closely related to its taken into account in the various embodiments . 
distance from a base station node ( i . e . distance between FIG . 4 illustrates an exemplifying base station node 
transmitting part and receiving part ) . comprising means for implementing embodiments of the 

In an embodiment , the information comprises active methods . The base station node is part of a communication 
status of a second wireless device 6 in the neighboring cell 45 system 1 , as described earlier , and is configured for trans 
8 , wherein the second wireless device 6 is able to suppress mission signal rank determination . The base station node 3 
interference of rank n . That is , the information that there is is configured to serve a first cell 9 and the first cell 9 has a 
an active second wireless device 6 comprising means to neighboring cell 8 served by a neighboring base station node 
suppress interference of rank n . The determining 22 of the 2 . The base station node 3 is configured for multiple - input , 
transmission signal rank of a data transmission to the first 50 multiple output communication with a first wireless device 
wireless device 7 located within the first cell 9 comprises 7 . The base station node 3 comprises a processing unit 32 , 
determining the transmission signal rank to be less than n . e . g . a central processing unit ( CPU ) , microcontroller , digital 
The base station node 3 thus adapts the transmission signal signal processor ( DSP ) , etc . , capable of executing software 
rank of transmission to the first wireless device 7 so that the instructions stored in a computer program product 34 e . g . in 
second wireless device 6 is able to suppress interference 55 the form of a memory . The processing unit 32 is connected 
caused by the transmission . to an input device 36 of the base station node 3 by means of 

In a variation of the above embodiment , the transmission which it receives information from other base station nodes 
signal rank is determined to be less than n unless a perfor - and / or other nodes , such as the network node 10 , of the 
mance parameter based on use of transmission signal rank n communication system 1 . The processing unit 32 is con 
in transmission to the first wireless device 7 is determined to 60 nected to an output device 35 of the base station node 3 by 
be a predetermined value higher than a performance param - means of which it transmits information to other base station 
eter based on use of transmission signal rank less than n in nodes and / or other nodes of the communication system 1 . 
transmission to the first wireless device 7 , for which case the The base station node 3 further comprises a receiver 
transmission signal rank is determined to be equal to n . device 31 by means of which it receives signaling from 
Examples of such performance parameters comprise esti - 65 wireless devices 6 , 7 , typically via some other device , e . g . 
mated channel quality , estimated throughput and functions antenna units 5 , of the base station node 3 . The base station 
thereof . node 3 further comprises a transmitter device 30 by means 
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of which it can transmit signaling to wireless devices 6 , 7 , signal rank determination . The base station node 3 is con 
typically via some other device , e . g . antenna units , of the figured to serve a first cell 9 and the first cell 9 has a 
base station node 3 . neighboring cell 8 served by a neighboring base station node 

It is noted that although only one processing unit 32 is 2 . The base station node 3 is configured for multiple - input , 
illustrated in FIG . 4 , the implementation may comprise 5 multiple output communication with a first wireless device 
distributed hardware so that several processing units are 7 . The computer program 33 comprises computer program 
used rather than one when running the software . It is further code , which , when run on a processing unit 32 of the base 
noted that the base station node 3 comprises yet additional station node 3 , causes the processing unit 32 to perform the 
components , conventionally used for enabling wireless com - steps of : receiving , from a node 2 ; 10 of the communication 
munication , for example components for signal processing 10 system 1 , information related to the neighboring cell 8 , and 
functions such as modulation , demodulation , signal extrac - determining , based on the received information , a signal 
tion etc . rank of a data transmission to the first wireless device 7 

The described methods and algorithms or parts thereof for located within the first cell 9 . 
use in signal transmission rank determination may be imple - A computer program product 34 is also provided com 
mented e . g . by software and / or application specific inte - 15 prising a computer program 33 as described above , and 
grated circuits in the processing unit 32 . To this end , the base computer readable means on which the computer program 
station node 3 may further comprise a computer program 33 33 is stored . The computer program product 34 may be any 
stored on the computer program product 34 . combination of read and write memory ( RAM ) or read only 

The processing unit 32 may be configured to perform the memory ( ROM ) . The computer program product 34 may 
steps of a desired embodiment , of the various embodiments 20 also comprise persistent storage , which , for example can be 
described . The processing unit 32 is , in an embodiment , any single one or combination of magnetic memory , optical 
configured to receive , from a node 2 ; 10 of the communi - memory , or solid state memory . 
cation system 1 , information related to the neighboring cell The invention claimed is : 
8 , and determine , based on the received information , a signal 1 . A method for transmission signal rank determination 
rank of a data transmission to the first wireless device 7 25 performed in a base station node of a communication 
located within the first cell 9 . system , the base station node serving a first cell and the first 

In an embodiment , the information comprises : active cell having a neighboring cell served by a neighboring base 
status of a second wireless device 6 in the neighboring cell station node , the base station node being configured for 
8 and / or active status of a second wireless device 6 located multiple - input , multiple output communication with a first 
at a cell border of the neighboring cell 8 and / or pathloss 30 wireless device , the method comprising : 
from the base station node 3 to an active second wireless receiving , from a node of the communication system , 
device 6 in the neighboring cell 8 and / or a transmission information related to the neighboring cell , wherein the 
being scheduled in the neighboring cell 8 and / or a transmis information comprises active status of a second wire 
sion being scheduled to a second wireless device ( 6 ) located less device in the neighboring cell , the second wireless 
at a cell border of the neighboring cell 8 and / or active status 35 device being able to suppress interference of rank n , 
of a second wireless device 6 in the neighboring cell 8 and wherein the information further comprises infor 
comprising means to suppress interference . mation on the neighboring base station node scheduling 

In an embodiment , the information comprises active a transmission in the neighboring cell , 
status of a second wireless device 6 in the neighboring cell determining , based on the received information , a signal 
8 , the second wireless device 6 being able to suppress 40 rank of a data transmission to the first wireless device 
interference of rank n . The processing unit 32 is configured located within the first cell , 
to determine the signal rank of a data transmission to the first wherein the determining of the signal rank of the data 
wireless device 7 located within the first cell 9 by determin transmission to the first wireless device located within 
ing the transmission signal rank to be less than n . the first cell comprises determining the transmission 

In an embodiment , the processing unit 32 is configured to 45 signal rank to be less than n , and 
determine the transmission signal rank to be less than n increasing the signal rank of the data transmission to the 
unless a performance parameter based on use of signal rank first wireless device after the neighboring base station 
n in transmission to the first wireless device 7 is determined node has completed a scheduled transmission in the 
to be a predetermined value higher than a performance neighboring cell . 
parameter based on use of transmission signal rank less than 50 2 . The method of claim 1 , wherein the information 
n in transmission to the first wireless device 7 , for which comprises one or more of : the active status of the second 
case the processing unit 32 is configured to determine the wireless device in the neighboring cell , the active status of 
transmission signal rank to be equal to n . the second wireless device located at a cell border of the 

In various embodiments , the processing unit 32 is con - neighboring cell , pathloss from the base station node to the 
figured to determine the signal rank of a data transmission to 55 active second wireless device in the neighboring cell , path 
the first wireless device 7 further based on a channel quality loss from the neighboring base station node to the active 
indicated by the first wireless device 7 . second wireless device in the neighboring cell , a transmis 

In an embodiment , the information comprises information sion being scheduled to the second wireless device located 
on a transmission being scheduled to a second wireless at a cell border of the neighboring cell , the active status of 
device 6 located in the neighboring cell 8 and wherein the 60 the second wireless device in the neighboring cell compris 
processing unit 32 is configured to determine the rank to be ing a means to suppress interference . 
equal to one for transmissions to the first wireless device 7 3 . The method of claim 1 , wherein the transmission signal 
which at least partly overlap with the transmissions sched rank is determined to be less than n unless a performance 
uled to the second wireless device 6 . parameter based on use of transmission signal rank n in 

With reference still to FIG . 4 , the present disclosure also 65 transmission to the first wireless device is determined to be 
encompasses the mentioned computer program 33 for a base a predetermined value higher than a performance parameter 
station node 3 of a communication system 1 for transmission based on use of transmission signal rank less than n in 
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transmission to the first wireless device , for which case the status of the second wireless device in the neighboring cell 
transmission signal rank is determined to be equal to n . comprising a means to suppress interference . 

4 . The method of claim 1 , wherein the information 9 . The base station node of claim 7 , wherein the processor 
comprises information on the data transmission being sched is configured to determine the transmission signal rank to be 
uled to the second wireless device located in the neighboring 5 5 less than n unless a performance parameter based on use of 

signal rank n in transmission to the first wireless device is cell and wherein the determining comprises determining the determined to be a predetermined value higher than a transmission signal rank to be equal to one for data trans performance parameter based on use of transmission signal 
mission to the first wireless device which at least partly rank less than n in transmission to the first wireless device , 
overlap with the data transmission scheduled to the second for which case the processor is configured to determine the 
wireless device . transmission rank to be equal to n . 

5 . The method of claim 1 , wherein the information 10 . The base station node of claim 7 , wherein the pro 
comprises information on the active status of the second cessor is configured to determine the signal rank of the data 
wireless device located at a cell border between the neigh transmission to the first wireless device further based on a 
boring cell and the first cell , the information being based on 15 channel quality indicated by the first wireless device . 
soft - handover information . 15 11 . The base station node of claim 7 , wherein the infor 

6 . The method of claim 1 , wherein the determining the mation comprises information on the data transmission 

signal rank of the data transmission to the first wireless being scheduled to the second wireless device located in the 

device is further based on a channel quality indicated by the neighboring cell and wherein the processor is configured to 
first wireless device . determine the transmission signal rank to be equal to one for 

7 . A base station node in a communication system for 20 data transmissions to the first wireless device which at least 
transmission signal rank determination , the base station partly overlap with the data transmissions scheduled to the 
node being configured to serve a first cell and the first cell second wireless device . 
having a neighboring cell served by a neighboring base 12 . A computer program for a base station node of a 
station node , the base station node being configured for communication system for transmission signal rank deter 
multiple - input , multiple - output communication with a first 25 mination , the base station node being configured to serve a 
wireless device , the base station node comprising : first cell and the first cell having a neighboring cell served 

an input device configured to receive , from a node of the by a neighboring base station node , the base station node 
communication system , information related to the being configured for multiple - input , multiple output com 
neighboring cell , wherein the information comprises 30 munication with a first wireless device , the computer pro 
active status of a second wireless device in the neigh 30 gram comprising computer program code , which , when run 
boring cell , the second wireless device being able to on a processor of the base station node , causes the processor 

to perform the steps of : suppress interference of rank n , and wherein the infor 
mation further comprises information on the neighbor receiving , from a node of the communication system , 
ing base station node scheduling a transmission in the 35 information related to the neighboring cell , wherein the 
neighboring cell , and a processor , in operative commu information comprises active status of a second wire 
nication with the input device , configured to : less device in the neighboring cell , the second wireless 

determine , based on the received information , a signal device being able to suppress interference of rank n , 
rank of a data transmission to the first wireless device and wherein the information further comprises infor 
located within the first cell , wherein to determine the 10 mation on the neighboring base station node scheduling 
signal rank of the data transmission to the first wireless a transmission in the neighboring cell , 
device located within the first cell , the processor is determining , based on the received information , a signal 
further configured to determine the transmission signal rank of a data transmission to the first wireless device 
rank to be less than n , and located within the first cell , wherein the determining of 

increase the signal rank of the data transmission to the first 45 the signal rank of the data transmission to the first 
wireless device after the neighboring base station node wireless device located within the first cell comprises 
has completed a scheduled transmission in the neigh determining the transmission signal rank to be less than 
boring cell . n , and 

8 . The base station node of claim 7 , wherein the infor increasing the signal rank of the data transmission to the 
mation comprises one or more of : the active status of the 50 first wireless device after the neighboring base station 

node has completed a scheduled transmission in the second wireless device in the neighboring cell , the active 
status of the second wireless device located at a cell border neighboring cell . 
of the neighboring cell , pathloss from the base station node 13 . A computer program product comprising a non 
to the active second wireless device in the neighboring cell , transitory computer readable medium storing the computer 
a transmission being scheduled to the second wireless device program of claim 12 . 

located at the cell border of the neighboring cell , the active * * * * * 


