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DESCRIPTION
TECHNICAL FIELD

[0001] The present invention relates generally to a method and an arrangement in a first node 
in a wireless communications system and a method and an arrangement in a second node in 
the wireless communications system. In particular it relates to codebook subset restriction used 
for assisting the first node in adapting a signal to be sent from the first node to the second 
node over the radio link.

BACKGROUND

[0002] The use of multiple antennas at a transmitter and/or a receiver of a node in a wireless 
communication system can significantly boost the capacity and coverage of the wireless 
communication system. Such Multiple Input Multiple Output (ΜΙΜΟ) systems exploit the spatial 
dimension of the communication channel to improve performance by for example transmitting 
several parallel information carrying signals. By adapting the transmission to the current 
channel conditions, significant additional gains can be achieved. One form of adaptation is to 
dynamically, from one Transmission Time Interval (TTI) to another, adjust the number of 
simultaneously transmitted information carrying signals to what the channel can support. This 
is commonly referred to as (transmission) rank adaptation. Precoding is another form of 
adaptation where the phases and amplitudes of the aforementioned signals are adjusted to 
better fit the current channel properties. The signals form a vector-valued signal and the 
adjustment can be thought of as multiplication by a precoder matrix. A common approach is to 
select the precoder matrix from a finite and countable set, a so-called codebook. Such 
codebook based precoding is an integral part of the Long Term Evolution LTE standard and will 
be supported in ΜΙΜΟ for High Speed Downlink Packet Access (HSDPA) in Wideband Code 
Division Multiple Access (WCDMA) as well.

[0003] Codebook based precoding is a form of channel quantization. Atypical approach (c.f. 
LTE and ΜΙΜΟ HSDPA) is to let the receiver recommend a suitable precoder matrix to the 
transmitter by signalling the precoder index over a feedback link. The transmitter may choose 
to directly use the receiver's recommendation, without modification, or to override the 
receiver's recommendation so signalling the precoder index actually used in the transmission 
to the receiver may also be needed. To limit signalling overhead, it is generally important to 
keep the codebook size as small as possible. This however needs to be balanced against the 
performance impact since with a larger codebook it is possible to better match the current 
channel conditions.

[0004] The design of precoding codebooks and transmission rank adaptation possibilities are a 
compromise in order to cover a multitude of scenarios. Thus, in certain scenarios, not all 
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combinations of codebook element and transmission rank are beneficial to use. Still, since in 
practice the adaptation process is non-ideal such ill-suited combinations might be erroneously 
chosen and thus hurt performance in various ways. The risk for such errors may increase with 
codebook size and transmission rank possibilities.

[0005] The use of adaptation by means of precoding and rank adaptation typically introduces 
variations in the spatial properties of the transmitted signals. In cellular systems like LTE and 
WCDMA this can lead to bursty interference which in turn makes link adaptation as well as 
scheduling more challenging. This issue tends to be more problematic when the number of 
adaptation combinations is large than when it is small. Letting the receiver select among many 
different adaptation possibilities means that each possible transmission mode needs to be 
evaluated in order to find the optimum. This may however involve substantial computational 
complexity at the receiver and possibly also at the transmitter.

[0006] In LTE and WCDMA, a user equipment (UE) selects a recommended precoder and 
transmission rank and informs the base station, via a feedback channel, about which element 
in the codebook was selected. Channel Quality Indicators (CQIs) are also fed back conditioned 
on a certain choice of rank and precoder. The base station may choose to follow the user 
equipment recommendation or to override it. The problem with the latter is that it increases the 
CQI errors since the CQIs are computed assuming the use of the recommended precoder and 
rank. Thus utilizing a larger than necessary codebook and then overriding the user equipment 
recommendations to limit the transmission freedom, and/or correct erroneous UE selection is 
not an attractive approach. Using a small codebook and possibly limited rank adaptation with 
associated reduced signalling overhead is an obvious way of limiting the adaptation 
possibilities and thus alleviate the above mentioned problems. The problem is that such an 
approach may create a need for an unnecessarily large number of different codebooks and 
signalling schemes and that might be highly undesirable from a standard point of view (e.g., 
complicate performance testing, increase the number of options in the system).

[0007] WO 2006/117665 A1 relates to a wireless feedback system and method and discloses a 
receiver centric design where the receiver makes the selection of a codeword from the 
codebook and feeds back a codebook index to the transmitter, whereby the transmitter can 
identify the codeword to be used for the transmission.

[0008] 3GPP draft R1-070270 "Further Details on Codebook-Based Pre-coding for E-UTRA" 
relates to codebook designs and pre-coder selection for different ΜΙΜΟ configurations.

SUMMARY

[0009] It is therefore an object of the present invention to provide a mechanism for improving 
the performance of a radio access network. The object is achieved by the invention as defined 
by the independent claims 1, 12, 20 and 24.
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[0010] In one example, a method in a first node for assisting the adaptation of a signal to be 
sent from the first node to a second node in a wireless communication system is provided. The 
first node is capable of communicating with the second node over a radio link. The second 
node is configured to comprise a codebook, which codebook comprises a set of possible 
information alternatives used for assisting the adaptation of a signal to be sent from the first 
node to the second node over the radio link. The second node is arranged to select an 
information alternative from the codebook, which selected information alternative is intended 
be sent to the first node to assist the first node in how to adapt the signal. The first node knows 
a number of subsets, each subset comprising a part of or the complete codebook. The method 
comprises the step of sending a message to the second node. The message comprises a 
configuration request to the second node to restrict the selection of information alternatives to 
at least one of the subsets. The method comprises the further step of receiving an information 
alternative from the second node. The information alternative is selected among the at least 
one subsets configured according to the configuration request The information alternative is 
conveyed from the second node to the first node by means of a specific signalling format, 
which specific format is possible to be reused for receiving an information alternative selected 
from at least one other subset.

[0011] In another example, a method in a second node for assisting a first node in the 
adaptation of a signal to be sent from a first node to the second node in a wireless 
communication system is provided. The second node is capable of communicating with the first 
node over a radio link. The second node is configured to comprise a codebook, which 
codebook comprises a set of possible information alternatives used for assisting the adaptation 
of a signal to be sent from the first node to the second node over the radio link. The second 
node is arranged to select an information alternative from the codebook, which selected 
information alternative is intended to be sent to the first node to assist the first node how to 
adapt the signal. The first node knows a number of subsets, each subset comprising a part of 
or the complete codebook. The method comprises the step of receiving a message from the 
first node. The message comprises a configuration request to restrict the selection of 
information
alternatives to at least one of the subsets. The method further comprises the steps of 
configuring the selection according to the received configuration request, and selecting an 
information alternative among the configured at least one subsets. The method comprises the 
further step of sending the selected information alternative to the first node, which information 
alternative is conveyed from the second node to the first node by using a specific signalling 
format. The specific signalling format is possible to be reused for sending an information 
alternative selected from at least one other subset.

[0012] In another example, an arrangement in a first node in a wireless communication system 
is provided. The first node is arranged to communicate with a second node in the wireless 
communication system over a radio link. The second node is configured to comprise a 
codebook, which codebook comprises a set of possible information alternatives used for 
assisting the adaptation of a signal to be sent from the first node to the second node over the 
radio link. The second node is arranged to select an information alternative from the codebook.
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The selected information alternative is intended to be sent to the first node to assist the first 
node how to adapt the signal. The first node is arranged to know a number of subsets, each 
subset comprising a part of or the complete codebook. The first node arrangement comprises 
a sending unit arranged to send a message to the second node. The message comprises a 
configuration request to the second node to restrict the selection of information alternatives to 
at least one of the subsets. The first node arrangement further comprises a receiving unit 
arranged to receive an information alternative from the second node. The information 
alternative is arranged to be selected by the second node among the at least one subsets 
configured according to the configuration request. The information alternative is arranged to be 
conveyed from the second node to the first node by means of a specific signalling format. The 
specific signalling format is possible to be reused for receiving an information alternative 
selected from at least one other subset.

[0013] In another example, an arrangement in a second node in a wireless communication 
system is provided. The second node is arranged to communicate with a first node in the 
wireless communication system over a radio link. The second node is configured to comprise a 
codebook, which codebook comprises a set of possible information alternatives used for 
assisting the adaptation of a signal to be sent from the first node to the second node over the 
radio link. The second node is arranged to select an information alternative from the codebook. 
The selected
information alternative is intended to be sent to the first node to assist the first node how to 
adapt the signal. The first node is arranged to know a number of subsets, each subset 
comprising a part of or the complete codebook. The second node arrangement comprises a 
receiving unit arranged to receive a message from the first node. The message comprises a 
configuration request to restrict the selection of information alternatives to at least one of the 
subsets. The second node arrangement further comprises a configuration unit arranged to 
configure the selection according to the received configuration request and a selection unit 
arranged to select an information alternative among the configured at least one subsets. The 
second node arrangement further comprises a sending unit arranged to send the selected 
information alternative to the first node. The information alternative is arranged to be conveyed 
from the second node to the first node by using a specific signalling format. The specific 
signalling format is arranged to be reused for sending an information alternative selected from 
at least one other subset.

[0014] Adaptation restriction according to the present solution can help in creating more 
stationary interference, when e.g. the set of information alternatives correspond to a codebook 
of precoders and transmission ranks, since the time-variations of the transmission properties 
decrease. This can be beneficial since it may help in reducing burstiness of e.g. inter-cell 
interference. Such burstiness makes link adaptation and scheduling difficult and can thus be 
detrimental to performance.

[0015] A further advantage related to the previous one is that if the scheduler in the first node 
discovers that the adaptation information signaled from a second node is not trustworthy, it can 
limit the number of information alternatives to a smaller subset and thereby restrict the 
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adaptation possibilities to improve the accuracy. This is for example the case when a codebook 
of precoders and transmission ranks is used. Since the CQI reporting is intimately tied to the 
precoder and rank selection in the second node, this provides a way for the first node to avoid 
overriding the second node's recommendations and thus keep the CQI and the adaptation 
choice in sync.

[0016] Some adaptation schemes are designed under ideal assumptions. If those assumptions 
are not met in some practical scenarios, then it may be beneficial to introduce an adaptation 
restriction according to the present solution. This is e.g. illustrated by the precoding and rank 
adaptation scheme in ΜΙΜΟ for HSDPA where for rank one transmission there are four 
different precoding vector/matrices. Limiting the number of precoding choices even further can 
for example facilitate modeling intra-cell interference and thus may improve decoding as well 
as CQI estimation performance.

[0017] Flexibility and efficient support for future antenna array setups in conjunction with 
precoder and transmission rank adaptation is yet another example of where codebook subset 
restriction as in the present solution may be beneficial. Some precoder elements may lead to 
undesirable transmission properties when combined with certain array setups. Resulting beam 
patterns may for example distribute the transmitted energy in directions which create 
interference to other users, making inter-cell interference coordination techniques more 
difficult.

BRIEF DESCRIPTION OF THE DRAWINGS

[0018]

Figure 1
is a schematic block diagram illustrating embodiments of a wireless communication 
system.

Figure 2
is a combined flowchart and signalling diagram illustrating exchange of signals in an 
embodiment of a wireless communication system.

Figure 3
is a flow chart illustrating embodiments of a method in a first node.

Figure 4
is a schematic block diagram illustrating an embodiment of a first node arrangement. 

Figure 5
is a flow chart illustrating embodiments of a method in a second node.

Figure 6
is a schematic block diagram illustrating an embodiment of a second node arrangement.

DETAILED DESCRIPTION
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[0019] The invention is defined as a method and an arrangement which may be put into 
practice in the embodiments described below.

[0020] Figure 1 depicts a first node 100 in a wireless communication system 110. The wireless 
communication system 110 may be a cellular system and/or a system such as e.g. Long Term 
Evolution (LTE), Evolved - Universal Terrestrial Radio Access (E-UTRA), Worldwide 
Interoperability for Microwave Access (WiMAX), Universal Terrestrial Radio Access (UTRA), 
Wideband Code Division Multiple Access (WCDMA), GSM, Ultra Mobile Wideband (UMB) or 
any other wireless communication system using technologies that perform adaptation between 
different forms of transmission. The first node 100 is capable of communicating with a second 
node 120 in the wireless communication system 110 over a radio link 130. The first node 100 
may be any type of a base station such as e.g. a NodeB as in LTE. The second node 120 may 
be a user equipment (UE) such as e.g. a mobile phone, a Personal Digital Assistant (PDA). It 
may also be the other way around, that the first node 100 may be a UE such as e.g. a mobile 
phone, a Personal Digital Assistant (PDA) and the second node 120 may be any type of a base 
station such as e.g. a NodeB. In the example of figure 1, the first node 100 is a base station 
and the second node 120 is a user equipment. In addition, the first node 100 and the second 
node 120 may constitute arbitrary wireless devices in communication with each other and with 
no particular hierarchical ordering.

[0021] The first node 100 and the second node 120 may use multiple antennas at its 
respective transmitter and/or receiver such as is the case e.g. a ΜΙΜΟ system.

[0022] The second node 120 is configured to comprise a codebook, which codebook 
comprises a set of possible information alternatives to be used for assisting the adaptation of a 
signal to be sent from the fist node 100 to the second node 120 over the radio link 130. The 
codebook may e.g. comprise precoder matrices, transmission ranks, modulation choices, 
transport block sizes, powers and/or channelization codes etc., or combinations thereof. In 
some embodiments the codebook comprises one or several precoders and one or several 
transmission ranks while in some embodiments the codebook comprises only precoders. A 
codebook may contain one or several precoder matrices, also each implicitly describing 
transmission rank. A particular precoder matrix may correspond to one information alternative. 
In general, the codebook comprises a countable set of elements, where each element may 
affect the adaptation. One way of affecting the adaptation is to let the first node 100 adjusts its 
transmission parameters exactly as specified by the information alternative. Another approach 
would be to perform some kind of processing of the information alternatives, e.g. filtering, and 
use the result in adjusting the transmission parameters. The second node 120 may select an 
information alternative from the codebook. In general one information alternative is selected, 
but also more information alternatives may be selected in combination, but this may be thought 
of as using a larger codebook where combinations of information alternatives from the smaller 
codebook together form separate codebook elements. The selected information alternative is 
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then to be reported, i.e. sent to the first node 100 and is intended to assist the first node 100 in 
how to adapt a signal to be sent from the first node 100 to the second node 120.

[0023] The first node 100 knows a number of subsets, each subset comprising a part of or the 
complete codebook. To improve the performance and support additional flexibility, the present 
solution provides a possibility to restrict selection of information alternative in second node 120 
to a subset of the set of all possible information alternatives, e.g. to restricting adaptation to 
only a subset of all precoder matrix and rank combinations even though codebook size and 
signalling support is tailored for a larger set of combinations. The different subsets may be 
designed in many different ways. For example, a subset may based on system simulations be 
designed to match certain channel scenarios and deployments of wireless devices so that 
performance is optimized. Alternatively, the first node 100 may study the information 
alternatives obtained from the second node 120 and restrict the selection to a subset when it 
deems the second node 120 to perform selection of information alternative in an unreliable 
manner. Detecting such unreliable behaviour is simplified in situations where the first node 100 
can be relatively sure that the reporting of selected information alternatives fluctuates too 
rapidly, such as e.g. in scenarios with closely spaced antennas and small angular spread at 
first node100, meaning reported precoder should change relatively slowly as it is supposed to 
match the wireless channel's correlation properties, which tend to be of long-term nature.

[0024] As an illustrative example, a simple precoder codebook for a 2x2 ΜΙΜΟ system is 
depicted in Table 1. The notation NxM means N antennas at the first node 100 and M 
antennas at the second node 120. As seen, there are separate precoder elements for the two 
possible transmission ranks (Tx Rank). Transmission rank here corresponds to the number of 
uncorrelated symbol streams the transmission from first node 100 to the second node 120 is 
using. Codebook structures roughly similar to those displayed are part of ΜΙΜΟ for HSDPA in 
WCDMA and may also be used in LTE. Based on measurements of the channel properties at 
the second node 120, the transmission rank and precoder element are selected. Since the 
channel properties are time-varying in a typical scenario with some mobility, the transmission 
characteristics may vary at the same rate. In ΜΙΜΟ HSDPA or in LTE, this may be on the order 
of once per TTI i.e. 2 ms in the former and 1 ms in the latter.
Table 1

Tx Rank Codebook per Rank

1 1 0 1
0 ’ 1 exp(/2ßfc/4) ’

2 Ί οΊ
0 1]

[0025] Even though the first node 100 may adapt the transmission according to all the different 
combinations of precoder and rank, a further restriction of the second node's 120 selection of 
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precoder matrix and transmission rank is provided according to the present solution. An 
example of a possible subset is to only allow the transmitter and the receiver to use the single 
element for transmission rank two in Table 1. This would serve to stabilize the transmission 
properties since otherwise the use of the rank one element may create fast fluctuations of the 
spatial properties of the transmission which in turn may introduce interference predictability 
problems for other co-channel users of the wireless propagation medium and in the end hurt 
their performance. In a typical cellular system, the fluctuating interference would correspond to 
inter-cell interference while the suffering co-channel users would correspond to the use of a 
link in the own cell.

[0026] An advantage of the present solution is for scenarios in which the channel has certain 
long-term properties that are in line with a subset of the adaptation possibilities. In such 
situations, the number of erroneous decisions in the adaptation selection can potentially be 
reduced if the selection is only among elements which are appropriate for these long-term 
properties. Again taking Table 1 as an example, this codebook is primarily intended for a setup 
in which both the transmitter in the first node 100 and the receiver in the second node 120 are 
equipped with spatially separated antennas. However, by restricting the adaptation to the first 
two rank-one elements (the two unit vectors) and the single rank two elements, the adaptation 
becomes specifically tailored for a different antenna setup with cross-polarized antennas at 
both sides of the link. Such a restriction can be done without affecting the other parts of the 
control signaling required to support the adaptation. This is a distinct advantage since it often is 
non-trivial to add or change a control signaling scheme in a standard but use a subset of the 
adaptation possibilities is easier.

[0027] The restriction of the selection of information alternatives to at least one of the subsets 
according to the present solution must not be confused with the conventional way of restricting 
the number of information alternatives. In the latter approach, the signalling format used for 
conveying the selected information alternative from the second node 120 to first node 100 is 
tailored to the reduced set of information alternatives, effectively creating a new codebook with 
associated signalling. The present invention restricts the selection process in the second node 
120 without affecting the signalling format, thus allowing the same signalling format to be 
reused for several different subsets.

[0028] To support the codebook subset restriction, the selected subset must somehow be 
signalled so that both the first node 100 and the second node 120 agree on the exact 
properties of the restriction. In LTE or in ΜΙΜΟ HSDPAthis may for example be accomplished 
using higher layer signalling procedures, e.g. Radio Resource Control (RRC) or Medium 
Access Control (MAC) element, or possibly be signalled on some broadcast control channel. 
The first node 100 would then determine on what kind of restriction to use. The overhead 
incurred by the needed signalling is typically negligible since it should be sufficient to update 
the adaptation restriction on a very slow basis. Figure 2 illustrates a combined flowchart and 
signalling scheme of some embodiments according to the present solution.

201. The first node 100 knows a number of subsets of information alternatives, which 
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potentially may be all different subsets of a codebook. The first node 100 determines which at 
least one subset from the number of subsets to request the second node 120 to restrict to. 
Which subset to be determined may be based on deployment scenario and/or reliability 
analysis in the first node 100 of the second node 120 reporting to the first node 100. It may 
also be determined by a search for the "best" subset by trying different ones and selecting the 
one which maximizes a performance metric, e.g. system throughput.

202. The first node 100 sends a message to the second node 120. The message comprises a 
configuration request to restrict the selection of information alternatives to at least one of the 
subsets determined under step 201. The configuration request may e.g. comprise a bit map 
where each bit represents a certain information alternative and where a bit value of one would 
mean include in subset and a bit value of zero would mean exclude in subset.

203. The second node 120 performs the configuration according to the received configuration 
request.

204. The second node 120 then selects an information alternative among the configured at 
least one subsets. In the case of a codebook containing precoders and transmission rank, an 
element may be selected that optimizes some performance metric, e.g. predicted link 
throughput.

205. The second node 120 sends the selected information alternative to the first node 100. 
This is performed by sending the information alternative using a specific signalling format. The 
signalling format may typically involve certain bits that include signalling of the information 
alternative. The specific signalling format is possible to be reused for sending an information 
alternative selected from at least one other subset. Typically, several subsets can reuse the 
same signalling format. Such reuse is a distinct advantage since it reduces the number of 
different signalling formats that need to be designed, implemented and tested.

[0029] The method steps in the first node 100 for assisting the adaptation of a signal to be 
sent from the first node 100 to the second node 120 in the wireless communication system 
110, according to some embodiments will now be described with reference to a flowchart 
depicted in Figure 3. The first node 100 is capable of communicating with the second node 
120 over a radio link. The second node 120 is configured to comprise a codebook used for 
assisting the adaptation of a signal to be sent from the first node 100 to the second node 120 
over the radio link. The codebook may comprise precoder matrices, transmission ranks, 
modulation choices, transport block sizes, powers and/or channelization codes. In some 
embodiments the codebook comprises one or several precoders, or comprises one or several 
precoders and one or several transmission ranks, or combinations thereof. The second node 
120 is arranged to select an information alternative from the codebook, which selected 
information alternative is intended to be sent to the first node 100 to assist the first node 100 
how to adapt the signal. The first node 100 knows a number of subsets, each subset 
comprising a part of or the complete codebook. In some embodiments the first node 100 is a 
base station and in some embodiments the first node 100 is a user equipment.
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[0030] The method comprises the steps of:

301. The first node 100 may determine which at least one subset of the number of subsets, to 
request the second node 120 to restrict to. This may be performed based on deployment 
scenario and/or reliability analysis in the first node 100 of the second node 120 reporting to the 
first node 100. This may further be performed searching for the "best" subset by trying different 
subsets and selecting the one which maximizes a performance metric.

302. A message is sent to the second node 120. The message comprises a configuration 
request to the second node 120 to restrict the selection of information alternatives to at least 
one of the subsets, which at least one of the subsets may be selected in the step above. The 
configuration request may comprise a bit map where each bit corresponds to a certain 
information alternative and where the bit value may indicate whether to include or exclude the 
information alternative in the subset.

303. An information alternative is received from the second node 120. The information 
alternative is selected among the at least one subsets configured according to the 
configuration request. The information alternative is conveyed from the second node 120 to 
the first node 100 by means of a specific signalling format. The specific format is possible to be 
reused for receiving an information alternative selected from at least one other subset. In some 
embodiments, the specific signalling format comprises certain bits that include signalling of the 
information alternative.

[0031] To perform the method steps above, the first node 100 comprises an arrangement 400 
depicted in Figure 4. In some embodiments the first node 100 is a base station and in some 
embodiments the first node 100 is a user equipment.

[0032] The first node arrangement 400 comprises a sending unit 410 arranged to send a 
message to the second node 120. The message comprises a configuration request to the 
second node 120 to restrict the selection of information alternatives to at least one of the 
subsets.

[0033] The first node arrangement 400 further comprises a receiving unit 420 arranged to 
receive an information alternative from the second node 120. The information alternative is 
arranged to be selected by the second node 120 among the at least one subsets configured 
according to the configuration request The information alternative is arranged to be conveyed 
from the second node 120 to the first node 100 by means of a specific signalling format, which 
specific format is possible to be reused for receiving an information alternative selected from at 
least one other subset.

[0034] The method steps in the second node 120 for assisting the first node 100 in adapting a 
signal to be sent from the first node 100 to the second node 120 in a wireless communication 
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system 110, according to some embodiments will now be described with reference to a 
flowchart depicted in Figure 5. The second node 120 is capable of communicating with the first 
node 100 over a radio link. The second node 120 is configured to comprise a codebook, which 
codebook comprises a set of possible information alternatives used for assisting the adaptation 
of a signal to be sent from the first node 100 to the second node 120 over the radio link. The 
second node 120 is arranged to select an information alternative from the codebook. In some 
embodiments the codebook comprises precoder matrices, transmission ranks, modulation 
choices, transport block sizes, powers and/or channelization codes. In some embodiments the 
codebook comprises one or several precoders or, comprises one or several precoders and 
one or several transmission ranks or combinations thereof. The selected information 
alternative is intended to be sent to the first node 100 to assist the first node 100 how to adapt 
the signal. The first node 100 knows a number of subsets, each subset comprising a part of or 
the complete codebook. In some embodiments the second node 120 is a user equipment and 
in some embodiments the first node 100 is a base station. The method comprises the steps of:

501. The second node 120 receives a message from the first node 100. The message 
comprises a configuration request to restrict the selection of information alternatives to at least 
one of the subsets.

502. The second node 120 configures the selection according to the received configuration 
request.

503. The second node 120 selects an information alternative among the configured at least 
one subsets. In some embodiments the codebook comprises one or several precoders and 
one or several transmission ranks, or combinations thereof. In these embodiments this step 
may be performed by selecting an element in the subset that optimizes a performance metric.

504. The second node 120 sends the selected information alternative to the first node 100. 
The information alternative is conveyed from the second node 120 to the first node 100 by 
using a specific signalling format, which specific format is possible to be reused for sending an 
information alternative selected from at least one other subset. In some embodiments the 
specific signalling format comprises certain bits that include signalling of the information 
alternative.

[0035] To perform the method steps above, the second node 120 comprises an arrangement 
600 depicted in Figure 6. In some embodiments the second node 120 is a user equipment and 
in some embodiments the second node 120 is a base station.

[0036] The second node arrangement 600 comprises a receiving unit 610 arranged to receive 
a message from the first node 100. The message comprises a configuration request to restrict 
the selection of information alternatives to at least one of the subsets.

[0037] The second node arrangement 600 further comprises a configuration unit 620 arranged 
to configure the selection according to the received configuration request.
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[0038] The second node arrangement 600 further comprises a selection unit 630 arranged to 
select an information alternative among the configured at least one subsets.

[0039] The second node arrangement 600 further comprises a sending unit 640 arranged to 
send the selected information alternative to the first node 100. The information alternative is 
arranged to be conveyed from the second node 120 to the first node 100 by
using a specific signalling format, which specific signalling format is arranged to be reused for 
sending an information alternative selected from at least one other subset.

[0040] The present mechanism for assisting the first node 100 in adapting a signal to be sent 
from the first node 100 to the second node 120 may be implemented through one or more 
processors, such as a processor 430 in the first node arrangement 400 depicted in Figure 4 or 
the processor 650 in the second node arrangement 600 depicted in Figure 6, together with 
computer program code for performing the functions of the present solution. The program 
code mentioned above may also be provided as a computer program product, for instance in 
the form of a data carrier carrying computer program code for performing the present solution 
when being loaded into the first node 100 or the second node 120. One such carrier may be in 
the form of a CD ROM disc. It is however feasible with other data carriers such as a memory 
stick. The computer program code can furthermore be provided as pure program code on a 
server and downloaded to first node 100 or second node 120 remotely.

[0041] When using the word "comprise" or "comprising" it shall be interpreted as nonlimiting, 
i.e. meaning "consist at least of".

[0042] The present invention is not limited to the above described preferred embodiments. 
Therefore, the above embodiments should not be taken as limiting the scope of the invention, 
which is defined by the appending claims.
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Patentkrav

1. Fremgangsmåde i en første knude (100) til tilpasning af et signal, der skal 
sendes fra den første knude (100) til en anden knude (120) i et trådløst kom­
munikationssystem (110), hvor den første knude (100) kan kommunikere med 
den anden knude (120) via en radioforbindelse,
hvor den anden knude (120) er konfigureret til at omfatte en kodebog, hvilken 
kodebog omfatter et sæt af mulige informationsalternativer, der anvendes til 
understøtning af tilpasningen af signalet,
hvor den første knude (100) er indrettet til at kende et antal undersæt af sættet 
af mulige informationsalternativer, hvor hvert undersæt omfatter en del af eller 
den komplette kodebog, hvilken fremgangsmåde omfatter:
at sende (302) en besked til den anden knude (120), hvilken besked omfatter 
en konfigurationsanmodning, der begrænser udvalget af informationsalterna­
tiver i den anden knude (120) til mindst et af undersættene; og
at modtage (303) et informationsalternativ fra den anden knude (120), hvilket 
informationsalternativ er udvalgt blandt det mindst ene af undersættene i hen­
hold til konfigurationsanmodningen,
hvor fremgangsmåden er KENDETEGNET VED, AT konfigurationsanmodnin­
gen omfatter en bitmap, hvor hver bit svarer til et bestemt informationsalterna­
tiv, og VED, AT bitmappen specificerer, hvilket mindst ene af undersættene 
udvalget skal begrænses til.

2. Fremgangsmåde ifølge krav 1, omfattende det yderligere trin:
at bestemme (301), hvilket mindst ene af undersættene den anden knude 
(120) skal anmodes om at begrænse til.

3. Fremgangsmåde ifølge krav 2, hvor trinnet at bestemme (301) er baseret 
på et anvendelsesscenarie og/eller en pålidelighedsanalyse i den første knude 
(100) af den anden knude (120), der rapporterer til den første knude (100).

4. Fremgangsmåde ifølge et hvilket som helst af kravene 2-3, hvor trinnet at 
bestemme (301) udføres ved at søge efter et undersæt ved at afprøve forskel­
lige undersæt og udvælge det, som maksimerer en performance-metrik.
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5. Fremgangsmåde ifølge et hvilket som helst af kravene 1-4, hvor værdien af 
hver bit i bitmappen angiver, om det tilsvarende informationsalternativ i under­
sættet skal inkluderes eller ekskluderes.

6. Fremgangsmåde ifølge et hvilket som helst af kravene 1-5, hvor det speci­
fikke signaleringsformat, der anvendes i trinnet at modtage (303) et informati­
onsalternativ, omfatter bestemte bit, der indbefatter signalering af informati- 
onsalternativet.

7. Fremgangsmåde ifølge et hvilket som helst af kravene 1-6, hvor kodebogen 
omfatter en eller flere forkodere eller omfatter en eller flere forkodere og en 
eller flere transmissionsrangfølger eller kombinationer deraf.

8. Fremgangsmåde ifølge et hvilket som helst af kravene 1-6, hvor kodebogen 
omfatter forkodermatricer, transmissionsrangfølger, modulationsvalg, trans­
portblokstørrelser, effekter og/eller kanaliseringskoder.

9. Fremgangsmåde ifølge et hvilket som helst af kravene 1-8, hvor den første 
knude (100) er en basisstation.

10. Fremgangsmåde ifølge et hvilket som helst af kravene 1 -8, hvor den første 
knude (100) er en brugerindretning.

11. Fremgangsmåde ifølge krav 1, hvor informationsalternativet overbringes 
fra den anden knude (120) til den første knude (100) ved hjælp af et specifikt 
signaleringsformat, hvilket specifikke signaleringsformat er indrettet til også at 
blive anvendt til at modtage et informationsalternativ udvalgt fra mindst et an­
det undersæt.

12. Fremgangsmåde i en anden knude (120) til understøtning af en første 
knude (100) i tilpasningen af et signal, der skal sendes fra den første knude 
(100) til den anden knude (120) i et trådløst kommunikationssystem (110), hvor 
den anden knude (120) kan kommunikere med den første knude (100) via en 
radioforbindelse,
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hvor den anden knude (120) er konfigureret til at omfatte en kodebog, hvilken 
kodebog omfatter et sæt af mulige informationsalternativer, der anvendes til 
understøtning af tilpasningen af signalet,
hvor den første knude (100) er indrettet til at kende et antal undersæt af sættet 
af mulige informationsalternativer, hvor hvert undersæt omfatter en del af eller 
den komplette kodebog, hvilken fremgangsmåde omfatter:
at modtage (501) en besked fra den første knude (100), hvilken besked om­
fatter en konfigurationsanmodning, der begrænser udvalget af informationsal­
ternativer i den anden knude (120) til mindst et af undersættene;
at udvælge (503) et informationsalternativ blandt det mindst ene af de under­
sæt, der er konfigureret i henhold til konfigurationsanmodningen;
afsende (504) det udvalgte informationsalternativ til den første knude (100), 
hvor fremgangsmåden er KENDETEGNET VED, AT konfigurationsanmodnin­
gen omfatter en bitmap, hvor hver bit svarer til et bestemt informationsalterna­
tiv, og VED, AT bitmappen specificerer, hvilket mindst ene af undersættene 
udvalget skal begrænses til.

13. Fremgangsmåde ifølge krav 12, hvor kodebogen omfatter en eller flere for­
kodere eller omfatter en eller flere forkodere og en eller flere transmissions­
rangfølger eller kombinationer deraf, og hvor trinnet at udvælge (503) et infor­
mationsalternativ udføres ved at udvælge et element i undersættet, som opti­
merer en performance-metrik.

14. Fremgangsmåde ifølge et hvilket som helst af kravene 12-13, hvor kode­
bogen omfatter en forkoder eller omfatter en forkoder og en transmissions­
rangfølge.

15. Fremgangsmåde ifølge krav 14, hvor kodebogen omfatter forkodermatri- 
cer, transmissionsrangfølger, modulationsvalg, transportblokstørrelser, effek­
ter og/eller kanaliseringskoder.

16. Fremgangsmåde ifølge et hvilket som helst af kravene 12-15, hvor et spe­
cifikt signaleringsformat anvendes i trinnet at sende (504) et informationsalter­
nativ, hvilket specifikke signaleringsformat omfatter bestemte bit, der indbefat­
ter signalering af informationsalternativet.
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17. Fremgangsmåde ifølge et hvilket som helst af kravene 12-15, hvor den 
anden knude (120) er en brugerindretning.

18. Fremgangsmåde ifølge et hvilket som helst af kravene 12-16, hvor den 
anden knude (120) er en basisstation.

19. Fremgangsmåde ifølge krav 12, hvor det udvalgte informationsalternativ 
overbringes fra den anden knude (120) til den første knude (100) under an­
vendelse af et specifikt signaleringsformat, hvilket specifikke signaleringsfor­
mat er indrettet til også at blive anvendt til at sende et informationsalternativ 
udvalgt fra mindst et andet undersæt.

20. Første knude (100) til et trådløst kommunikationssystem (110),
hvor den første knude (100) kan kommunikere med den anden knude (120) i 
det trådløse kommunikationssystem (110) via en radioforbindelse, 
hvor den anden knude (120) er konfigureret til at omfatte en kodebog, hvilken 
kodebog omfatter et sæt af mulige informationsalternativer, der anvendes til 
understøtning af tilpasningen af et signal, der skal sendes fra den første knude 
(100) til den anden knude (120) via radioforbindelsen,
hvor den første knude (100) er indrettet til at kende et antal undersæt af sættet 
af mulige informationsalternativer, hvor hvert undersæt omfatter en del af eller 
den komplette kodebog,
hvor den første knude (100) omfatter:
en sendeenhed (410), der er indrettet til at sende en besked til den anden 
knude (120), hvilken besked omfatter en konfigurationsanmodning, der be­
grænser udvalget af informationsalternativer i den anden knude (120) til mindst 
et af undersættene; og
en modtageenhed (420), der er indrettet til at modtage et informationsalternativ 
fra den anden knude (120), hvilket informationsalternativ er indrettet til at blive 
udvalgt af den anden knude (120) blandt det mindst ene af undersættene i 
henhold til konfigurationsanmodningen,
hvor den første knude (100) er KENDETEGNET VED, AT konfigurationsan­
modningen omfatter en bitmap, hvor hver bit svarer til et bestemt informations­
alternativ, og VED, AT bitmappen er indrettet til at specificere, hvilket mindst 
ene af undersættene udvalget skal begrænses til.
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21. Første knude (100) ifølge krav 20, hvor den første knude (100) er en ba­
sisstation.

22. Første knude (100) ifølge krav 20, hvor den første knude (100) er en bru­
gerindretning.

23. Første knude ifølge krav 20, hvor informationsalternativet er indrettet til at 
blive overbragt fra den anden knude (120) til den første knude (100) ved hjælp 
af et specifikt signaleringsformat, hvilket specifikke signaleringsformat er ind­
rettet til også at blive anvendt til at modtage et informationsalternativ udvalgt 
fra mindst et andet undersæt.

24. Anden knude (120) til et trådløst kommunikationssystem (110),
hvor den anden knude (120) kan kommunikere med den første knude (100) i 
det trådløse kommunikationssystem (110) via en radioforbindelse, 
hvor den anden knude (120) er konfigureret til at omfatte en kodebog, hvilken 
kodebog omfatter et sæt af mulige informationsalternativer, der anvendes til 
understøtning af tilpasningen af et signal, der skal sendes fra den første knude 
(100) til den anden knude (120) via radioforbindelsen,
hvor den første knude (100) er indrettet til at kende et antal undersæt af sættet 
af mulige informationsalternativer, hvor hvert undersæt omfatter en del af eller 
den komplette kodebog,
hvor den anden knude (120) omfatter:
en modtageenhed (610), der er indrettet til at modtage en besked fra den første 
knude (100), hvilken besked omfatter en konfigurationsanmodning, der be­
grænser udvalget af informationsalternativer i den anden knude (120) til mindst 
et af undersættene;
en udvælgelsesenhed (630), der er indrettet til at udvælge et informationsal­
ternativ blandt det mindst ene af de undersæt, der er konfigureret i henhold til 
konfigurationsanmodningen;
en sendeenhed (640), der er indrettet til at sende det udvalgte informationsal­
ternativ til den første knude (100),
hvor den anden knude (120) er KENDETEGNET VED, AT konfigurationsan­
modningen omfatter en bitmap, hvor hver bit svarer til et bestemt informations­
alternativ, og VED, AT bitmappen er indrettet til at specificere, hvilket mindst 
ene af undersættene udvalget skal begrænses til.
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25. Anden knude (120) ifølge krav 24, hvor den anden knude (120) er en bru­
gerindretning.

5 26. Anden knude (120) ifølge krav 24, hvor den anden knude (120) er en ba­
sisstation.

27. Anden knude ifølge krav 24, hvor det udvalgte informationsalternativ er 
indrettet til at blive overbragt fra den anden knude (120) til den første knude 

10 (100) under anvendelse af et specifikt signaleringsformat, hvilket specifikke
signaleringsformat er indrettet til også at blive anvendt til at sende et informa­
tionsalternativ udvalgt fra mindst et andet undersæt.
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