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Description
TECHNICAL FIELD

[0001] The present invention relates generally to a
method and arrangement for providing channel state
feedback from a user equipment to a base station, and
especially for making more efficient use of available re-
sources when delivering channel state feedback.

BACKGROUND

[0002] Recent increase of mobile data usage and
emergence of new applications such as gaming, mobile
TV and streaming content have motivated the 3G Gen-
eration Partnership Project (3GPP) to work on the Long-
Term Evolution (LTE) in order to ensure 3GPP’s com-
petitive edge over other, competitive cellular technolo-
gies.

[0003] LTE has been set aggressive performance re-
quirements which rely on physical layer technologies,
such as Orthogonal Frequency Division Multiplexing
(OFDM) and Multiple-Input Multiple-Output (MIMO) sys-
tems to achieve these targets. Some main objectives of
LTE are to minimize the system and User Equipment
(UE) complexities, to allow flexible spectrum deployment
in existing or new frequency spectrum, and to enable co-
existence with other 3GPP Radio Access technologies
(RATSs).

[0004] IntheLTE conceptdefinedinthe ongoing 3GPP
work on standardization, the downlink will support fast
channel dependent scheduling in both the time and fre-
quency domains. A conventional downlink scheduling
concept according to the prior art, may be described with
stages 1:1 - 1:4, as illustrated in figure 1. A base station
100, which is referred to as an enhanced NodeB, or eN-
odeB in LTE, communicating with a UE 101, transmits
reference signals to UE 101 in a first stage 1:1. The ref-
erence sighals can be used by UE 101 to determine the
present downlink channel quality. After having deter-
mined the downlink channel quality on the basis of the
received reference signals, UE 101 sends one or more
channel state feedback reports, which in this context typ-
ically are represented by Channel Quality Indication
(CQl) reports, back to eNodeB 100 in a second stage
1:2. In eNodeB 100, the content of the one or more CQl
reports can be retrieved and used by a scheduler (not
shown), to perform resource allocation. UE 101 is in-
formed of the resource allocation in a next stage 1:3,
which is followed by transmission of downlink data over
the allocated resource, as indicated with afinal stage 1:4.
[0005] More on this issue can be found in "3G Evolu-
tion: HSPA and LTE for Mobile Broadband" E.Dahlman,
S.Parkvall, J.Skéld, P,Beming, Academic Press, 2007.
Document R1-070049, 3GPP TSG RANI #47bis, "CQl
Feedback for EUTRA", discusses periodic and trigger
based CQl reports.

[0006] In one embodiment proposed for the LTE, UEs
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will be capable of transmitting different types of CQl re-
ports, such as full CQl reports, partial CQI reports, and
differential CQl reports. In this context, full CQI reports
are defined to cover the whole downlink transmission
bandwidth scheduled for a UE. Different full CQl reports
may, however, have different frequency resolution and
may also be filtered and processed in different ways. In
addition, different full CQI reports may be encoded in a
variety of alternative ways. Partial CQI reports on the
other hand cover only a part of the downlink transmission
bandwidth. The covered part of a partial CQl report may
be a set of contiguous, or a set of distributed resource
blocks. Differential CQl reports may contain an encoded
version of the update vector relative to a previous CQl
report.

[0007] Furthermore, for CQlreports used togetherwith
different antenna configurations, such as SISO (Single-
In Single-Out), MISO (Multiple-In Single-Out), SIMO
(Single-In Multiple-Out), or MIMO (Multiple-In Multiple-
Out), transmission could also be different. For MIMO, a
CQl report may include information, such as e.g. trans-
mission rank and/or pre-coding weights and/or other
feedback parameters to be used by the eNodeB multiple
antenna transmission scheme.

[0008] Inone proposalforLTE presented in 3GPP, the
UE may have a set of rules that specifies the conditions
for CQl reports to be transmitted. According to this pro-
posal, each CQI transmission trigger is associated with
a specific type of CQl report in such a way that when a
triggering criteria is true, the UE transmits a CQI report
of an associated type. This procedure is similar to how
compressed mode is parameterized in WCDMA. For
WCDMA compressed mode, each UE is provided with a
transmission gap pattern set (TGPS) consisting of trans-
mission gap patterns (TGP), each defining a transmis-
sion gap of a configurable length thatis used for a specific
measurement purpose. CQl reports may be specified in
a similar way, wherein each UE has a CQl reporting trig-
ger set (CRTS), consisting of one or more CQlI reporting
triggers (CRT) that specify when a specific type of CQl
report shall be transmitted.

[0009] Figure 2illustrates a table of a CQl trigger con-
figuration for a UE, according to the prior art described
above. The table comprises a plurality of CQI reporting
triggers, CRT 1-n, configured for the UE. Each CRT is
associated with one of the CQl report types, CQl A-X.
When for example the trigger criteria specified by CRT
1istrue, areporttype defined by CQl Awill be transmitted
from the UE to an eNodeB, as indicated in the table.
[0010] A CRTIistypically expressedinterms ofa logical
expression which may involve one of, or a combination
of, timers, events, and conditions, consisting of logical
statements such as AND, OR, NOT, WHEN, and/or IF.
A simple periodic CQI reporting trigger may consist of
just a periodic timer and a rule that a certain CQlI report
shall be transmitted every time the timer expires. In an-
other exemplified scenario, a simple event based CQl
reporting trigger may configured to state that a certain
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type of CQI report shall be transmitted every time the
triggering event, such as e.g. a handover event, occurs.
A condition that could be included in the decision to trans-
mit a certain CQI report or not, is e.g. if the downlink
activity is above a specified threshold.

[0011] CQlreports may also be transmitted in different
ways. A CQlI report could be transmitted on a dedicated
control channel resource, or on a scheduled resource
provided on a shared channel. CQl reports may occur at
known time instances and use a format known to the
eNodeB, or the occurrence and format may be more dy-
namic. In the latter case the MAC header typically needs
to include information about how the CQIl report was
transmitted, or else the eNodeB may have to perform
blind detection on the CQI transmission format.

[0012] What types of CQl reports a UE shall use, and
what criteria that will trigger them, are typically set-up by
higher layer signaling, e.g. RRC signaling. In addition to
configuring rules, definingwhen and how CQl reports are
to be transmitted, the eNodeB also have the option to
explicitly request for CQl reports on demand, typically by
using RRC signaling.

[0013] The LTE uplink is based on single-carrier mod-
ulation and uses frequency, time and code division mul-
tiple access principles (FDMA, TDMA and CDMA). The
LTE uplink consists of physical uplink control channels
and data channels that are orthogonally frequency mul-
tiplexed. The single-carrier property of the LTE uplink
makes it impossible for a UE to transmit on a physical
control channel and a physical data channel in the same
transmission-time-interval (TTI). Hence, if a UE is trans-
mitting data on a physical data channel, the control in-
formation that must be sent in the same TTI must also
be sent on the physical data channel. The UE will use
the physical control channel to transmit control signaling
only in the case when the UE has no data transmission,
and, hence is not using the physical data channel.
[0014] There are at least three types of control signal-
ing that may be sentin-band on the physical data channel
in case the UE has uplink data to transmit, namely Hybrid
ARQ (HARQ) ACK/NACK feedback for downlink data
transmissions, scheduling requests and CQI reports.
[0015] The current assumptionin 3GPP regarding the
HARQ feedback and the scheduling request is that the
HARQ will consist of one bit per MIMO stream, while the
scheduling request might consist of just a single bit, in-
dicating if a UE has data it wants to transmit or not.
[0016] The CQl reports on the other hand can be sig-
nificantly larger. The amount of bits that can be spent on
the CQI reporting may depend on a number of different
criteria, such as: downlink transmission mode, e.g. SISO
or MIMO; type of downlink traffic, e.g. VolP or Web; down-
link radio characteristics, e.g. coherence time and/or co-
herence bandwidth; current uplink load and/or current
downlink activity. Furthermore, while the HARQ feed-
back and the scheduling request signaling are vital for
the communication protocols to work at all, the CQlI re-
ports can be seen more as performance enhancing fea-
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ture for the downlink.

[0017] The more uplink resources that are spent on
CQl reports, the better link adaptation and scheduling
decisions can be made, and the better the performance
of the downlink may be achieved. As for signaling in gen-
eral, there is, however, a trade-off between the amount
of resources that are used for signaling and the amount
of resources available for transmission of user plane data
traffic. In current state-of-the-art it is known that it is ben-
eficial to adapt the CQl reporting scheme to the condi-
tions listed above.

[0018] A drawback with prior art CQI reporting mech-
anisms is, however, the lack of flexibility as to the use of
available resources.

[0019] In order to fully support all possible CQl feed-
back schemes in all possible scenarios one would need
to allocate an unreasonable amount of physical resourc-
es for uplink physical control signaling.

[0020] Evenwithalimited numberofschemes applied,
new feedback schemes are difficult to introduce, espe-
cially if they require that the uplink physical control chan-
nels need to be re-designed.

SUMMARY

[0021] The present invention aims to solve at least
some of the problems mentioned above by providing a
more efficient use of the uplink physical control channel.
[0022] The present invention relates to a method for
triggering of a CQl reporting transmission from a UE.
[0023] According to yet another aspect, a method in a
base station, comprising a scheduler is provided for ob-
taining channel state feedback from a UE. According to
one aspect of the invention, it is the presence of downlink
data in the base station that triggers the scheduler to
provide an uplink grant to the UE in order to receive the
downlink channel state feedback required for link adap-
tation and/or channel dependent scheduling of downlink
data to that UE on the granted resource. Thus, in case
the base station needs channel state feedback informa-
tion although there is no ongoing uplink transmission, an
uplink grant can be sent from the base station to obtain
the information. If the scheduler has determined that
channel state feedback is required, an uplink grant is
generated, and the uplink grant is provided to the UE in
order to receive the channel state feedback on the grant-
ed resource.

[0024] According to another embodiment, itis also de-
termined whether downlink data is present in the base
station or not, and if this is the case, an uplink grant is
generated and provided to the UE, in order to receive
downlink channel state feedback on the granted re-
source.

[0025] According to yet another embodiment, the load
of the uplink is considered, determining at the base sta-
tion whether the uplink load is below a threshold, th or
not. If this is the case, an uplink grant is generated and
provided to the UE. Otherwise, the signaling required for
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providing channel state feedback information is avoided
in favor of ongoing traffic.

[0026] An uplink grant may be provided to the UE for
the purpose of receiving an uplink transmission on the
granted resource, containing at least channel state feed-
back. The retrieved uplink transmission may then be
used by the base station to estimate the uplink channel
quality for link adaptation and/or channel dependent
scheduling of uplink data from the UE. Hereby, the use
of both uplink probing and non-scheduled CQl reports
can be limited. The scheduler can thus place the channel
state feedback reports on resources where it wants to
probe the uplink channel. Alternatively, the uplink grant
may be provided to the UE for the purpose of maintaining
uplink synchronization.

[0027] Accordingtoyetanother aspect, a base station,
comprising a scheduler adapted to obtain channel state
feedback from a UE is provided. The scheduler compris-
es agenerating unit, adapted to determine whether chan-
nel state feedback is required or not, and, in case channel
state feedback is required, the generating unit is further
adapted to generate an uplink grant in order to receive
channel state feedback from the UE on the granted re-
source. The uplink grant is then transmitted by a trans-
mitting unit, and a receiving unit is adapted to receive
channel state feedback in response to the transmitted
uplink grant.

[0028] According to one alternative embodiment, the
generating unit is adapted to provide an uplink grant to
the UE in order to receive downlink channel state feed-
back required for link adaptation and/or channel depend-
ent scheduling of downlink data to the UE on the granted
resource if it is found that the base station has downlink
data.

[0029] According to another embodiment, the gener-
ating unit is adapted to provide an uplink grant to the UE
if it is found that the uplink load at the UE is below a
specific threshold, th. The threshold is typically adapted
such that uplink data from other UEs will not be negatively
affected.

[0030] Accordingtoyetanother embodiment, the gen-
erating unitmay be adapted to provide a UE with an uplink
grant for the purpose of receiving an uplink transmission
on the granted resource, wherein the uplink transmission
comprises at least channel state feedback. The sched-
uler may also be adapted to use the uplink transmission
to estimate the uplink channel quality for link adaptation
and/or channeldependent scheduling of uplink data from
the UE.

[0031] The generating unit may be adapted to provide
a UE with an uplink grant for the purpose of maintaining
uplink synchronization. Alternatively, the generating unit
may be adapted to generate an uplink grant of variable
size, enabling the base station to request for channel
state feedback information of a variable size.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0032] The present invention will now be described in
more detail by means of exemplary embodiments and
with reference to the accompanying drawings, in which:

- Figure 1is abasicoverview of a signalling procedure
between a user equipment and an eNodeB, accord-
ing to the prior art.

- Figure 2 is a table indicating a configuration of CQl
report triggers, according to the prior art.

- Figure 3 is a flow chart illustrating a procedure for
providing a CQl report from a user equipment to an
eNodeB, according to the prior art.

- Figure 4a is a flow chart illustrating a procedure for
selecting a CQl report in user equipment, according
to one embodiment.

- Figure 4b is a flow chart illustrating a procedure for
selecting a CQI report in a user equipment, accord-
ing to another embodiment.

- Figure 5 is a flow chart illustrating a procedure for
selecting a CQI report in a user equipment, accord-
ing to yet another embodiment.

- Figure 6 is a flow chart illustrating a procedure for
selecting a CQI report in a user equipment, accord-
ing to another alternative embodiment.

- Figure7isablockdiagram, schematically illustrating
an eNodeB, adapted to request for a CQl report, ac-
cording to any of the described embodiments.

- Figure8isablockdiagram, schematically illustrating
a UE, adapted to provide a CQlI report to a base
station, according to any of the described embodi-
ments.

- Figure 9 is a flow chart illustrating a procedure for
an eNodeB requesting a CQlI report from a UE, ac-
cording to one embodiment.

- Figure 10 is a flow chart illustrating a procedure for
an eNodeB requesting for a CQl report from a UE,
according to another embodiment.

DETAILED DESCRIPTION

[0033] Brieflydescribed, the presentinventioninvolves
amethod, a user equipment and a base station adapted
to handle channel state feedback reports in a more flex-
ible way. More specifically, a channel state feedback pro-
cedure is provided which utilises the resources available
for transmission of channel state feedback more efficient-
ly. This is achieved by including uplink grant availability
into the channel state feedback reporting triggers used
for determining when and how to send channel state
feedback from a UE, i.e. a channel state feedback re-
porting rule is set-up at the UE, specifying that the chan-
nel state feedback reporting will rely on whether a re-
spective UE has obtained an uplink grant or not. Alter-
natively, uplink grant availability is configured to be the
only trigger, specifying which type of channel state feed-
back report to transmit. By using an uplink grant, alone



7 EP 2 835 924 B1 8

or in combination with other channel state feedback trig-
ger criteria, a base station will also be able go get more
out of using channel state feedback reports than what is
possible with prior art solutions.

[0034] In the following exemplified embodiments,
channel state feedback reports delivered from UEs will
consequently be referred to as CQI reports and base
stations will be referred to as enhanced LTE base sta-
tions, i.e. eNodeBs. Furthermore, the channel state feed-
back rules, specifying when to transmit a CQl report,
which may be expressed in terms of a logical expression
involving one or a combination of timers, events and/or
conditions, will be referred to as CQl reporting triggers.
It is, however, to be understood that the described em-
bodiments may be applicable also for other comparable
channel state feedback implementations.

[0035] Figure 3 is a simplified flow chart illustrating a
procedure for providing channel state feedback in the
form of CQI reports from a UE to an eNodeB, according
to the prior art. In a first step 300, the criteria for when
and how to deliver different types of CQl reports, typically
defined as specified above with reference to figure 2,
configured as a CRTS by eNodeB, is delivered to and
received by the UE. In a next step 301, a continuous
checking procedure, for determining whether the CRT
criteria specified by the CRTS is fulfilled, is initiated. If
the criteria of a CRT is found to be fulfilled in a step 302,
a CQl report of the respective type will be transmitted by
the UE, as illustrated with a final step 303. If, however,
the CRT criteria is not fulfilled, the checking procedure
is repeated starting again with step 301. If there are a
plurality of different types of CQI reports configured for
the UE, the checking procedure will be repeated accord-
ingly for each report type. Obviously, such a procedure
for deciding when to transmit CQl reportsleaves noroom
for flexibility as to the use of available resources or as to
what information that can be retrieved from a CQl report.
[0036] Accurate channel quality knowledge at the eN-
odeB is mainly required when data is transmitted in the
downlink. When there is no downlink data transmission
taking place, there is, however, no or very small need for
detailed CQI reports. Furthermore, when the UE is re-
ceiving data in the downlink, there will typically also be
transmission activity in the uplink, and, thus, CQI reports
should preferably be sent mainly when the UE is anyway
transmitting in the uplink in response to downlink trans-
missions, as this will minimize the amount of semi-stati-
cally allocated CQI resources. For this reason, the CQl
overhead can be reduced by defining two different CQl
formats, wherein a first format using a larger number of
bits, is used in situations when the UE would transmit
data in the uplink anyway, while a second format using
a smaller number of bits is used for CQI transmission
only. Since the transmission structure is different for the
two transmission cases, having different sizes for the two
CQl reporting formats, such a procedure will not compli-
cate the overall structure.

[0037] According to one embodiment, two different
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types of CQl reports, specified as a low-resolution type,
i.e. a coarse type, and as a high-resolution type, i.e. a
detailed type, respectively, are specified and the CQl re-
porting trigger criteria associated with these two CQl re-
port types is set-up in such a way that if it is found that a
UE has received an uplink grant from an eNodeB during
a CRT check, the UE will transmit a detailed high-reso-
lution CQI report using the granted resource, while a
coarse low-resolution CQI report will be transmitted on
the dedicated uplink physical control channel, if no uplink
grant has been received. A method of managing CQl
report delivery according to this embodiment will now be
described in further detail with reference to figure 4a.
[0038] The first two steps 400, and 401 are executed
in the same manner as for the prior art described above,
referring to figure 3. In a subsequent step 403, however,
it is determined if the UE has received an uplink grant or
not. The presence of an uplink grant at the UE is uncon-
ditionally interpreted by the UE as an indication that a
CQl report of a first type (type 1) is to be transmitted to
the eNodeB on the granted resource. Such a transmis-
sion, which may comprise both data and channel state
feedback information, is transmitted in a step 404. If,
however, no uplink grant is present at the UE, a CQl
report of a second type (type 2), comprising only channel
state feedback information is to be transmitted on a ded-
icated resource, as indicated in another step 405. Alter-
natively, the type 2 CQlI report alternative may be con-
figured to instruct the UE to not transmit any CQlI report
at all, i.e. a CQl report is only transmitted to the eNodeB
of an uplink grant is present at the UE.

[0039] According to another embodiment, which will
be described with reference tofigure 4b, also other trigger
criteria, defined as CRT criteria, is considered when de-
termining what type of CQI report to transmit from the
UE. The CRT criteria may e.g. be based on the time since
the last transmission of a CQI report took place and/or
whether the present downlink activity exceeds a prede-
fined threshold or not.

[0040] In figure 4b, steps 400 and 401 are equivalent
to the ones already shown in figures 3 and 4a. In a next
step 402, however, the relevant CRT criteria is checked.
If the CRT criteriais notvalid, no CQlreportis transmitted,
and the checking procedure is restarted at step 401. If,
on the other hand, the CRT criteria is found to be valid,
it is determined if an uplink grant is present at the UE in
anext step 403. If an uplink grant is not present, a coarse
CQl report of type 2 is transmitted in a step 404, while a
more detailed report of type 1 is instead transmitted in
another step 405 if an uplink grant is present at the UE.
Also in this scenario, the type 2 report alternative may
be configured to instruct the UE to not transmit any CQl
report at all.

[0041] Including uplink grant availability in the CQl re-
porting triggers has large implications on the practical
usage of the CQl reports, since the CQI reports may be
useful for a lot more purposes compared to what can be
achieved with other state of the art solutions. A scheduler
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of an eNodeB may for example grant a UE a specific
resource for the purpose of performing uplink channel
estimation, regardless if it has received a scheduling re-
quest from the UE or not. If the UE responds to the grant
by transmitting a CQl report on the granted resource, the
scheduler will be provided with information about the up-
link and downlink channel quality at the same time. Such
a procedure may be used as a more effective alternative
to channel sounding, where only a reference signal, car-
rying no information is transmitted from the UE.

[0042] In the situation when a UE has an uplink grant
but no uplink data buffered for transmission, a CQl type
2 report received by the eNodeB, implicitly indicates to
the eNodeB that the UE has no uplink data, and as a
consequence for the eNodeB, requesting for empty buff-
er status information by the eNodeB will be superfluous,
resulting in reduced signaling.

[0043] The described channel state feedback proce-
dure can enable the scheduler of an eNodeB, which typ-
ically consists of an uplink scheduling function and a
downlink scheduling function, to perform a trade-off be-
tween uplink and downlink capacity. If the downlink
scheduling function requires a CQl report to be delivered,
it can check with the uplink scheduling function if the cor-
responding UE has an uplink grant or not. If the UE al-
ready has an uplink grant, the scheduler can expect a
CQIl report to be transmitted on the granted resource. If,
however, the UE does nothave an uplink grant, the down-
link scheduling function may request the uplink schedul-
ing function to schedule the corresponding user in the
near future, even if the corresponding user has not made
any scheduling request. Ifthe uplink load is low, the uplink
scheduling function may choose to give the user a grant
just for the sake of transmitting the CQl report that the
downlink scheduling function requested. If, on the other
hand, the present uplink load is high, i.e. higher than a
specified threshold value, the uplink scheduling function
may prioritize uplink data transmission from other users,
and, thus, no resources will be used for CQl reporting as
long as the uplink load remains high.

[0044] Channel state feedback may also be used to
keep uplink users synchronized. The channel state feed-
back retrieved by the eNodeB in response to a received
uplink grant may be used to control the load on the uplink
synchronization channel, allowing the eNodeB to gain
direct control of which users to keep in synchronized
state. For example, in situations with low load, the sched-
uler can choose to keep the users synchronized for a
relatively long time period in order to provide a quicker
response time once new data arrives at the UE. Thus
scheduled CQl reports may be used instead of synchro-
nization probes on the uplink synchronization channel.
[0045] In situations when the UE is power limited on
the uplink it may not be able to transmit a CQl report and
data in the same TTI. For coverage reasons it would then
be beneficial to have the option to turn off CQl reporting
in cases where it has been found that the energy left for
data transmission has fallen below a threshold. There-
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fore, also the remaining available energy for data trans-
mission could be included in the CQI reporting trigger
criteria. Since CQlI reports and data transmissions are
time multiplexed on the uplink, the removal of the CQl
reporting from the TTI will give a power limited UE more
time to transmit the data symbols, and hence the energy
of the data part can be increased. The eNodeB may in-
terpret an absence of a CQl report that should have been
included according to one CTR as an indication that the
power headroom of that UE is zero or below a minimum
level. This option, thus can be used to avoid explicit sig-
naling of the power headroom for severely power limited
UEs.

[0046] It is also possible to combine the suggested
channel state feedback procedure with a rule that pro-
vides uplink grants implicitly, e.g. by associating every
downlink transmission with an implicitly granted uplink
resource. An uplink resource grant may then be pre-con-
figured in such a way that every UE that is scheduled in
the downlink can derive an uplink grant for a future uplink
transmission. This implicit uplink grant may e.g. be based
on the position of the downlink resource allocation de-
scription on the downlink scheduling control channel.
Such arule could be beneficial since we know that when
there is downlink data to transmit to a UE, transmission
of HARQ feedback, TCP feedback, and CQI reports in
the uplink will be required. In one alternative embodi-
ment, a flag in the downlink assignment could be used
to indicate if a downlink assignment is to be associated
with an implicitly granted uplink resource or not.

[0047] Also the use of DRX/DTX, i.e. Discontinuous
reception/ Discontinuous transmission, in the UE may
affect the procedure for delivery of CQl reports. A UE
operating in a DRX/DTX mode may fail to produce an
expected CQlreportof a certain type since itis configured
to not listen to the downlink reference symbols all of the
time. Thus, a CQl triggering criteria may also include in-
formation regarding whether the UE is in a certain
DRX/DTX mode or not. A UE in DRX mode may e.g.
transmit a snapshot CQI report, based on a single ob-
servation of the downlink reference symbols, while a
processed CQl report based on observations of downlink
reference symbols from several TTls may instead be
transmitted if the UE is not in DRX mode.

[0048] A CQl reporting rule according to the claimed
invention can be set-up stating that if a UE obtains an
uplink grant when the UE has no uplink data to transmit,
it sends channel state feedback, such as a CQl report
on the granted resource, even if no other CRT criteria
that normally triggers a CQl report transmission is valid.
As a consequence, the eNodeB may interpret a sched-
uled uplink transmission that only consists of channel
state feedback, such as a CQl report, as an implicit sig-
naling of an empty buffer status information message,
and as an acknowledgement of the uplink grant that was
transmitted in the downlink.

[0049] An alternative procedure for managing CQl re-
port delivery in a UE according to another embodiment
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will now be described with reference to figure 5. Accord-
ing to this embodiment, also presence or absence of up-
link data in the UE is considered and two different type
1CQlreports, i.e. detailed reports are introduced, namely
a full type 1 CQlI report, comprising only channel state
feedback information, and a combined type 1 CQlreport,
comprising a combination of uplink data and channel
state feedback information.

[0050] Inresemblance tothe previous embodiment, al-
so this embodiment starts with the configuring of a CRTS
of a UE, as illustrated with a first step 500, followed by
the initiation of a procedure for continuously checking the
CRTs, specified by the CRTS in a next step 501, a check-
ing of CRT criteria in a step 502, and of an uplink grant
inasubsequentstep 503. Inresemblancetothe previous
embodiment, nouplinkgrantinthe UE resultsinthe trans-
mission of a type 2 CQl report in a step 504. If, however,
an uplink grant is found to be present in step 503, it is
determined whether there is uplink data present in the
UE ina next step 505. Depending on whether uplink data
is presentin the UE or not, a fullor a combined CQl report
of type 1 will be chosen for transmission of the channel
state feedback information. Accordingly, no uplink data
will result in the transmission of a full type 1 CQl report
in a step 506. Such a detailed report may be configured
to contain anything from e.g. 10 % channel quality infor-
mation, leaving remaining space empty, to 100 % chan-
nel quality information. If instead uplink data is present,
a combined type 1 CQl report will be transmitted, as il-
lustrated with another step 507. Once areport has been
delivered from the UE, the CRT checking procedure is
repeated, starting with step 501. If the eNodeB provides
the UE with an uplink grant according to the described
embodiment it will, however, not know if it is to expect a
type 1 CQl report or a type 2 CQl report since it does not
know if the UE has uplink data or not. The eNodeB there-
fore will have to perform blind detection to determine
whether a type 1 CQl report is a full or a combined ver-
sion.

[0051] The introduction of an uplink grant of a dynamic
size may enable the eNodeB to implicitly know the trans-
mission format of received channel quality information
and, thus, to provide a powerful alternative to blind de-
tection. The use of such a dynamic uplink grant will now
be illustrated in yet another embodiment with reference
to figure 6. Also infigure 6, the initial steps, namely Steps
600-604 are basically performing the same procedures
as steps 500-504 infigure 5, wherein a CQl report of type
2 is transmitted on a dedicated channel in step 604, if no
uplink grant is present at the UE. If an uplink grant is
present at the UE, the size of the uplink grant will be
considered in a step 605. In step 605, it is determined
whether the size of that uplink grant exceeds a first
threshold T1. If this is the case, a CQI report of type 1,
having a specific size, size 1, associated with the com-
parison step, is transmitted to eNodeB in a step 606. If,
however, the size of the uplink grant is smaller than T1,
the procedure may be repeated, wherein the uplink grant
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is gradually compared to smaller thresholds, T2..Tn,
where T1 > T2 > ... > Tn, until a match is found, i.e. the
size of the uplink grant is bigger than a threshold, and a
CQl report corresponding to the respective comparison
step is transmitted. A final comparison is illustrated with
a step 607, which results in either the transmission of a
size n type 1 CQl report or no report at all. The smallest
threshold, Tn may have a small amount or even be set
to 0 if it is required that a CQl report is to be transmitted
on each occasion when the CTR criteria has been found
to be valid.

[0052] A simplified block diagram of a base station,
exemplified as an eNodeB, adapted to operate in accord-
ance with at least the embodiments described above, will
now be described with reference to figure 7. It is to be
understood that, for simplicity reasons, units which are
not necessary for the understanding of the claimed in-
vention have been omitted. It is also to be understood
that all units mentioned in this document are to be inter-
preted as exemplified logical units, which may be imple-
mented as single units of in combination with other units
in any of various possible ways.

[0053] The eNodeB 700 comprises a scheduler 701,
adapted to administrate scheduling between the eNodeB
and one or more UEs, represented here by UE 800. The
scheduler 701, which typically includes separate uplink
and downlink scheduling functions (not shown), compris-
es a generating unit 703, adapted to determine whether
channel state feedback information is required or not ac-
cording to predetermined rules configured for the sched-
uler 701, and to generate an uplink grant to be transmitted
tothe UE 800 when itis found that channel state feedback
information is required. An uplink grant generated by the
scheduler 701 is transmitted to the respective UE via a
transmitting unit 704 of a transceiver 705, and channel
state feedback, which may be transmitted to the eNodeB
700 in response to the uplink grant, is received by a re-
ceiving unit 706 of the transceiver unit 705. Also rules for
how to interpret the information retrieved from channel
state feedback, or absence of expected channel state
feedback, will be specified in the configuration of the
scheduler.

[0054] Alsoa UE operating in accordance with at least
the embodiment described above, will require modifica-
tions. A simplified block diagram of a UE, according to
one embodiment, will now be described with reference
to figure 8. Also in this figure, units and functions not
necessary for the understanding of the claimed invention
have been omitted. The UE 800 communicating with an
eNodeB 700, comprises a generating unit 801 for gen-
erating a CQl report when the specified criteria is found
to be valid, according to any of the embodiments de-
scribed above. The generating unit 801 further comprises
a determining unit 802, adapted to determine whether a
respective CRT criteriais fulfilled or not, and, thus, wheth-
er a respective CQI report is to be transmitted or not.
Obviously, the determining unit 802 is configured to de-
termine whether an uplink grant has been received by
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the receiving unit 804 of a transceiver unit 805 of UE 800
and is present at the UE or not. The determining unit 802
also may determine whether the UE has uplink data to
transmit or not. In addition, the determining unit may take
the size of areceived uplink grantinto considerationwhen
determining which version of channel state feedback in-
formation to transmit. The CQI reporting trigger criteria,
specified for the UE in one or more CRTs 806, is stored
within, or in association with the generating unit 801.
Once the availability of an uplink grant, and, if applicable,
the validity of the remaining CRT criteria, has been de-
termined by the determining unit 802, a CQl report is
generated by the generating unit 801. The chosen CQI
report is then transmitted to the eNodeB 700 via a trans-
mitting unit 807 of the transceiver unit 805.

[0055] The operating steps of an eNodeB according to
one embodiment will now be described with reference to
figure 9, where scheduling is activated in a first step 900.
When it is determined by the scheduler of eNodeB that
a CQl reportis required in a next step 901, the scheduler
generates an uplink grant in a step 904, and transmits
an uplink grant to the respective UE in a final step 905.
The scheduling then proceeds accordingly, wherein the
CQl report is awaited. In one alternative, the step 901
may be represented by checking the condition whether
downlink data is present or not, i.e. if downlink data for
the respective UE is present at the eNodeB, an uplink
grant is generated in step 904 and transmitted in step
905, while no UL grant is transmitted otherwise.

[0056] An alternative embodiment of a configuration of
the eNodeB is described with reference to figure 10,
where the first step 900 and the final steps 904 and 905
are the same as described in the previous embodiment.
In step 902, it is determined whether downlink data is
present or not. If downlink data is present, the uplink load
of the eNodeB is compared to a threshold, th in a next
step 903, and if the uplink load is found to be below that
threshold, an uplink grant is generated in step 904, and
transmitted in step 905. If, however, the uplink load ex-
ceeds the threshold, the present load is considered to be
too high to initiate channel state feedback transmission,
and, thus, no uplink request is allowed to be transmitted
at that occasion.

[0057] In the following, possible related examples are
listed:

1. A method in a user equipment, UE (800), for pro-
viding channel state feedback from the UE to a base
station (700), characterized by the steps of

- determining (403) whether the UE has received
an uplink grant from the base station or not;

- transmitting (404) a first type of channel state
feedback information to the base station on the
granted resource in case the UE has received
an uplink grant;

- transmitting (405) a second type of channel state
feedback information on a dedicated resource
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or no channel state feedback information in case
the UE has notreceived an uplink grant, wherein
said second type of information is less detailed
than the first type.

2. A method according to example 1, further com-
prising the step (402) of determining whether the
channel state feedback trigger criteria specified for
said UE is valid and wherein the respective channel
state feedback information is transmitted (404,405)
only if said channel state feedback trigger criteria is
valid.

3. A method according to examples 1 or 2, wherein
if the UE has no uplink grant the second, a less de-
tailed type of channel state feedback information is
periodically transmitted while the more detailed first
type of channel state feedback information is peri-
odically transmitted if the UE does have an uplink
grant.

4. A method according to examples 1 or 2, further
comprising the step of determining whether the UE
has uplink data (505) and if the UE has uplink data
and an uplink grant a scheduled uplink transmission
(507) will consist of both channel state feedback in-
formation and uplink data.

5. A method according to examples 1 or 2, further
comprising the step of determining whether the UE
has uplink data and if an uplink grant but no uplink
data is present a scheduled uplink transmission
(506) will consist of only channel state feedback in-
formation.

6. A method according to example 5, wherein said
scheduled uplink transmission is utilized as a sign-
aling of an empty buffer status information to the
base station.

7. A method according to example 5, wherein said
scheduled uplink transmission is utilized as an ac-
knowledgement of the uplink grant that was trans-
mitted in the downlink.

8. A method according to any of examples 1-3,
whereinthe type of reportto be used for transmission
of the respective channel state feedback information
is dependanton the size of the received uplink grant.

9. A method according to example 8, further com-
prising the step of comparing the size of said uplink
grant to a threshold (605), T1 and wherein the chan-
nel state feedback information is transmitted in are-
port of a first type (606) of a size associated with T1
if said uplink grant size exceeds T1.

10. A method according to example 9, wherein if said
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size does not exceeds T1, said comparison is grad-
ually repeated for one or more thresholds (607),
T2..Tn,wherein T1>T2 ..>Tn and wherein a match
results in the transmission of a report of an associ-
ated size (608).

11. A method according to any of the preceding ex-
amples, wherein the size of the uplink grant is an
indication of the bandwidth, the modulation size,
and/or the code rate associated with the uplink grant.

12. A method according to any of the preceding ex-
amples, wherein remaining available energy for data
transmission is included on the uplink as a condition
for transmission of the channel state feedback infor-
mation.

13. A user Equipment, UE (800), for providing chan-
nel state feedback from the UE to a base station
(700),

characterised by:

- adetermining unit (802) for determining whether
the UE has received an uplink grant from the
base station or not,

- a transmitting unit (807) for transmitting a first
type of channel state feedback information to
the base station on the granted resource in case
the UE hasreceived an uplink grant, ora second
type of channel state feedback information on a
dedicated resource, or no channel state feed-
back information in case the UE has notreceived
an uplink grant, wherein said second type of in-
formation is less detailed than the first type.

14. A UE according to example 13, wherein said de-
termining unit is further adapted to determine wheth-
er relevant channel state feedback trigger criteria
specified for said UE is valid or not and wherein said
transmitting unit is adapted to only transmit channel
state feedback information if also said channel state
feedback trigger criteria is valid.

15. A UE according to example 13 or 14, wherein
said channel state feedback information is transmit-
ted in a report generated by a generating unit (801).

16. AUE according to example 15, wherein said gen-
erating unitis adapted to periodically generate a sec-
ond, less detailed report type in case the UE has no
uplink grant and a second, more detailed report type
in case the UE does have an uplink grant.

17. A UE according to any of examples 13-16,

wherein said determining unit is adapted to compare
the size of said uplink grant to a threshold, T1 and
wherein said generating unit is adapted to generate
a report associated with T1 if said size exceeds T1.
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18. A UE according to example 17, wherein if said
size does not exceeds T1, said determining unit is
further adapted to gradually repeat said comparison
procedure for one or more thresholds, T2..Tn,
whereinT1>T2 ..>Tn, and wherein said generating
unit is adapted to transmit a report of an associated
size if a comparison match.

19. A UE according to any of examples 13-18,

wherein said determining unit is adapted to include
remaining available energy for data transmission on
the uplink as a condition for generating said report.

20. A method in a base station (700) comprising a
scheduler for obtaining channel state feedback from
a UE (800), characterized by the steps of

- determining (901) if channel state feedback is
required,

- generating (904) an uplink grantin case channel
state feedback is required, and

- providing (905) a generated uplink grant to the
UE in order to receive the channel state feed-
back on the granted resource.

21. The method according to example 20, wherein
said determining step further comprises determining
if downlink data is present in the base station and in
case downlink data is present, generating and pro-
viding an uplink grant to the UE in order to receive
downlink channel state feedback on the granted re-
source.

22. The method according to example 21, wherein
said determining step further comprises determining
(903) whether the uplink load is below a threshold,
th, and in case the uplink load is below said threshold
generating and providing an uplink grant to the UE.

23. The method according to example 20, wherein
an uplink grant is provided to the UE for the purpose
of receiving an uplink transmission on the granted
resource containing at least channel state feedback,
and wherein the uplink transmission from the UE is
used for estimating the uplink channel quality for link
adaptation and/or channel dependent scheduling of
uplink data from the UE.

24. The method according to example 20, wherein
an uplink grant is provided to the UE for the purpose
of maintaining uplink synchronization.

25. The method according to any of examples 20-24,
wherein the size of the uplink grant is variable.

26. A base station (700) comprising a scheduler
(701) for obtaining channel state feedback from a
user equipment ,UE (800), characterized by:
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- a generating unit (703) adapted to determine
whether channel state feedback is required or
not and to generate an uplink grant in order to
receive channel state feedback from the UE on
a granted resource in case channel state feed-
back is required,

- atransmitting unit (704) adapted to transmit the
uplink grant to the UE, and

- areceiving unit(706) adapted toreceive channel
state feedback in response to the transmitted
uplink grant.

27. A base station according to example 26, wherein
said generating unit is further adapted to provide an
uplink grant to the UE in order to receive downlink
channel state feedback required for link adaptation
and/or channel dependent scheduling of downlink
data to the UE on the granted resource if the base
station has downlink data.

28. A base station according to example 27, wherein
said generating unit is further adapted to provide an
uplink grant to the UE in case the uplink load is also
below athreshold, th, such that uplink data from other
UEs will not be negatively affected.

29. A base station according to example 27, wherein
said generating unit is further adapted to provide an
uplink grant to the UE in order to receive an uplink
transmission on the granted resource containing at
least channel state feedback, and wherein said
scheduler is adapted to use the uplink transmission
to estimate the uplink channel quality for link adap-
tation and/or channel dependent scheduling of up-
link data from the UE.

30. A base station according to example 27, wherein
said generating unit is adapted to provide a UE with
an uplink grant for the purpose of maintaining uplink
synchronization.

31. A base station according to any of examples
26-30, wherein said generating unit is adapted to
generate an uplink grant of variable size.

[0058] To conclude, with more efficient control channel
handling, the total available resources of a network can
be more efficiently utilized, resulting in an improved net-
work capacity.

[0059] Even though the invention has been described
in relation to the concept of LTE, it could be applied to
any system that applies channel state feedback report-
ing, such as e.g. CQl reporting, and scheduled uplink,
such as e.g. WCDMA with enhanced uplink. The inven-
tion is, thus, not limited to the disclosed embodiments,
but is intended to cover various modifications within the
scope of the appended claims.
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Claims

1. A methodinabase station (700) comprising a sched-
uler for obtaining channel state feedback from a UE
(800), characterized by the steps of

- determining (901) if channel state feedback is
required,

- generating (904) an uplink grant in case chan-
nel state feedback is required, and

- providing (905) a generated uplink grant to the
UE in order to receive a first type of channel
state feedback information on the granted re-
source, said first type of information is more de-
tailed than a second type of channel state feed-
back information that is received from the UE on
adedicatedresource in case no uplink grant has
been provided.

2. The method according to claim 1, wherein said de-
termining step further comprises determining if
downlink data is present in the base station and in
case downlink data is present, generating and pro-
viding an uplink grant to the UE in order to receive
downlink channel state feedback on the granted re-
source.

3. The method according to claim 1, wherein said de-
termining step further comprises determining (203)
whether the uplink load is below a threshold, th, and
in case the uplink load is below said threshold gen-
erating and providing an uplink grant to the UE.

4. The method according to claim 1, wherein an uplink
grant is provided to the UE for the purpose of receiv-
ing an uplink transmission on the granted resource
containing at least channel state feedback, and
wherein the uplink transmission from the UE is used
for estimating the uplink channel quality for link ad-
aptation and/or channeldependent scheduling of up-
link data from the UE.

5. The method according to claim 1, wherein an uplink
grant is provided to the UE for the purpose of main-
taining uplink synchronization.

6. The method according to any of claims 1-5 wherein
the size of the uplink grant is variable.

7. A base station (700) comprising a scheduler (701)
for obtaining channel state feedback from a user
equipment ,UE (800), characterized by:

- a generating unit (703) adapted to determine
whether channel state feedback is required or
not and to generate an uplink grant in order to
receive channel state feedback from the UE on
a granted resource in case channel state feed-
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back is required,

- a transmitting unit (704) adapted to transmit
the uplink grant to the UE, and

- areceiving unit (706) adapted to receive a first
type of channel state feedback information on
the granted resource in response to the trans-
mitted uplink grant, wherein said first type of in-
formation is more detailed than a second type
of channel state feedback information that is re-
ceived from the UE on a dedicated resource in
case no uplink grant has been provided.

Abase station according to claim 7 wherein said gen-
erating unit is further adapted to provide an uplink
grant to the UE in order to receive downlink channel
state feedback required for link adaptation and/or
channel dependent scheduling of downlink data to
the UE on the granted resource if the base station
has downlink data.

A base station according to claim 8, wherein

said generating unit is further adapted to provide an
uplink grant to the UE in case the uplink load is also
below athreshold, th, such that uplink data from other
UEs will not be negatively affected.

A base station according to claim 8, wherein

said generating unit is further adapted to provide an
uplink grant to the UE in order to receive an uplink
transmission on the granted resource containing at
least channel state feedback, and wherein said
scheduler is adapted to use the uplink transmission
to estimate the uplink channel quality for link adap-
tation and/or channel dependent scheduling of up-
link data from the UE.

A base station according to claim 8, wherein

said generating unit is adapted to provide a UE with
an uplink grant for the purpose of maintaining uplink
synchronization.

A base station according to any of embodiment 7-11
wherein said generating unit is adapted to generate
an uplink grant of variable size.

Patentanspriiche

Verfahren in einer Basisstation (700), die einen
Scheduler zum Einholen von Kanalzustandsriick-
meldung von einer UE (800) umfasst, gekennzeich-
net durch die folgenden Schritte:

- Bestimmen (901), ob Kanalzustandsriickmel-
dung bendtigt wird,

- Erzeugen (904) einer Uplink-Bewilligung, falls
Kanalzustandsrickmeldung bendétigt wird, und
- Ubermitteln (905) einer erzeugten Uplink-Be-
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willigung an die UE, um einen ersten Typ von
Kanalzustands-Riickmeldungsinformationen
auf der bewilligten Ressource zu empfangen,
wobei der erste Typ von Informationen detail-
lierter als ein zweiter Typ von Kanalzustands-
Rickmeldungsinformationenist, der von der UE
auf einer dedizierten Ressource empfangen
wird, falls keine Uplink-Bewilligung Gbermittelt
wurde.

Verfahren nach Anspruch 1, wobei der Bestim-
mungsschritt ferner ein Bestimmen, ob Downlink-
Daten in der Basisstation vorhanden sind, und Er-
zeugen, falls Downlink-Daten vorhanden sind, einer
Uplink-Bewilligung und Ubermitteln derselben an die
UE zum Empfangen von Downlink-Kanalzustands-
rickmeldung aufder bewilligten Ressource umfasst.

Verfahren nach Anspruch 1, wobei der Bestim-
mungsschritt ferner ein Bestimmen (203), ob die
Uplink-Last unter einer Schwelle, th, ist, und Erzeu-
gen, falls die Uplink-Last unter der Schwelle ist, einer
Uplink-Bewilligung und Ubermitteln derselben an die
UE umfasst.

Verfahren nach Anspruch 1, wobei eine Uplink-Be-
willigung an die UE Ubermittelt wird, um eine Uplink-
Ubertragung auf der bewilligten Ressource zu emp-
fangen, die wenigstens Kanalzustandsriickmeldung
enthalt, und wobei die Uplink-Ubertragung von der
UE zum Schatzen der Uplink-Kanalqualitat zur Stre-
ckenanpassung und/oder kanalabhangigen Dispo-
sition von Uplink-Daten von der UE verwendet wird.

Verfahren nach Anspruch 1, wobei eine Uplink-Be-
willigung an die UE Ubermittelt wird, um Uplink-Syn-
chronisation aufrechtzuerhalten.

Verfahren nach einem der Anspriiche 1 bis 5, wobei
die GroRe der Uplink-Bewilligung veranderlich ist.

Basisstation (700), die einen Scheduler (701) zum
Einholen von Kanalzustandsriickmeldung von einer
Benutzereinrichtung, UE (800), umfasst, gekenn-
zeichnet durch:

- eine Erzeugungseinheit (703), die so ausge-
legt ist, dass sie bestimmt, ob Kanalzustands-
rickmeldung bendtigt wird oder nicht, und eine
Uplink-Bewilligung erzeugt, um Kanalzustands-
rickmeldung von der UE auf einer bewilligten
Ressource zu empfangen, falls Kanalzustands-
rickmeldung bendtigt wird,

- eine Sendeeinheit (704), die so ausgelegt ist,
dass sie die Uplink-Bewilligung an die UE sen-
det, und

- eine Empfangseinheit (706), die so ausgelegt
ist, dass sie einen ersten Typ von Kanalzu-
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stands-Rickmeldungsinformationen aufder be-
willigten Ressource in Reaktion auf die gesen-
dete Uplink-Bewilligung empfangt, wobei der
erste Typ von Informationen detaillierter als ein
zweiter Typ von Kanalzustands-Rickmel-
dungsinformationen ist, dervonder UE auf einer
dedizierten Ressource empfangen wird, falls
keine Uplink-Bewilligung Ubermittelt wurde.

Basisstation nach Anspruch 7, wobei die Erzeu-
gungseinheit ferner so ausgelegt ist, dass sie eine
Uplink-Bewilligung an die UE Ubermittelt, um Down-
link-Kanalzustandsriickmeldung zu empfangen, die
zur Streckenanpassung und/oder kanalabhangigen
Disposition von Downlink-Daten flr die UE auf der
bewilligten Ressource bendtigt wird, wenn die Ba-
sisstation Downlink-Daten aufweist.

Basisstation nach Anspruch 8, wobei die Erzeu-
gungseinheit ferner so ausgelegt, dass sie eine
Uplink-Bewilligung an die UE Ubermittelt, falls die
Uplink-Last auRerdem unter einer Schwelle, th, ist,
derartdass Uplink-Daten von anderen UEs nicht ne-
gativ beeinflusst werden.

Basisstation nach Anspruch 8, wobei die Erzeu-
gungseinheit ferner so ausgelegt ist, dass sie eine
Uplink-Bewilligung an die UE Ubermittelt, um eine
Uplink-Ubertragung auf der bewilligten Ressource
zu empfangen, die wenigstens Kanalzustandsriick-
meldung enthalt, und wobei der Scheduler so aus-
gelegt ist, dass er die Uplink-Ubertragung zum
Schatzen der Uplink-Kanalqualitat zur Streckenan-
passung und/oder kanalabhangigen Disposition von
Uplink-Daten von der UE verwendet.

Basisstation nach Anspruch 8, wobei die Erzeu-
gungseinheit so ausgelegt ist, dass sie eine UE mit
einer Uplink-Bewilligung versieht, um Uplink-Syn-
chronisation aufrechtzuerhalten.

Basisstation nach einer der Ausfiihrungsformen 7
bis 11, wobei die Erzeugungseinheit so ausgelegt
ist, dass sie eine Uplink-Bewilligung von veranderli-
cher Grolie erzeugt.

Revendications

Procédé dans une station de base (700) comprenant
un ordonnanceur destiné a obtenir une rétroaction
d’état de canal en provenance d’'un UE (800), ca-
ractérisé par les étapes de :

- la détermination (901) si une rétroaction d’état
de canal est nécessaire,

- la génération (904) d’un octroi de liaison mon-
tante dans le cas ou une rétroaction d’état de
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canal est nécessaire, et

- la fourniture (905) d’un octroi de liaison mon-
tante généré a 'UE pour recevoir un premier
type d’informations de rétroaction d’état de ca-
nal sur la ressource octroyée, ledit premier type
d’informations étant plus détaillé qu’un deuxié-
me type d’informations de rétroaction d’état de
canal qui sont regues en provenance de 'UE
sur une ressource dédiée dans le cas ol aucun
octroi de liaison montante n’est fourni.

Procédé selon la revendication 1, dans lequel ladite
étape de détermination comprend en outre la déter-
mination sides donnéesde liaison descendante sont
présentes dans la station de base et, dans le cas ou
desdonnéesde liaisondescendante sont présentes,
la génération et la fourniture d’un octroi de liaison
montante a 'UE pour recevoir une rétroaction d’état
de canal de liaison descendante sur la ressource
octroyée.

Procédé selon la revendication 1, dans lequel ladite
étape de détermination comprend en outre la déter-
mination (203) si la charge de liaison montante est
inférieure a un seuil, th, et dans le cas ou la charge
de liaison montante est inférieure au dit seuil, la gé-
nération et la fourniture d’un octroi de liaison mon-
tante a 'UE.

Procédé selon larevendication 1, dans lequel un oc-
troi de liaison montante est fourni a 'UE dans le but
de recevoir une émission de liaison montante sur la
ressource octroyée contenantau moins une rétroac-
tion d’état de canal, et dans lequel I'émission de
liaison montante en provenance de 'UE est utilisée
pour 'estimation de la qualité de canal de liaison
montante pour une adaptation de canal et/ou un or-
donnancement dépendant du canal de données de
liaison montante en provenance de 'UE.

Procédé selon larevendication 1, dans lequel un oc-
troi de liaison montante est fourni a 'UE dans le but
de maintenir une synchronisation de liaison montan-
te.

Procédé selon I'une quelconque des revendications
1 a5, dans lequel la taille de I'octroi de liaison mon-
tante est variable.

Station de base (700) comprenant un ordonnanceur
(701) destiné a obtenir une rétroaction d’état de ca-
nal en provenance d’un équipement utilisateur, UE,
(800), caractérisée par :

- une unité de génération (703) apte a effectuer
la détermination si une rétroaction d’état de ca-
nal est nécessaire ou non, et la génération d’un
octroi de liaison montante pour recevoir une ré-
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troaction d’état de canal en provenance de 'UE
sur une ressource octroyée dans le cas ou une
rétroaction d’état de canal est nécessaire,

- une unité d’émission (704) apte a effectuer
’'émission de l'octroi de liaison montante a 'UE,
et

- une unité de réception (706) apte a effectuer
la réception d’un premier type d’informations de
rétroaction d’état de canal sur la ressource oc-
troyée en réponse a l'octroi de liaison montante
émis, dans laquelle ledit premier type d’informa-
tions est plus détaillé qu’un deuxiéme type d’in-
formations derétroaction d’étatde canal qui sont
recues en provenance de 'UE sur une ressour-
ce dédiée dans le cas ou aucun octroi de liaison
montante n’est fourni.

Station de base selon la revendication 7, dans la-
quelle ladite unité de génération est en outre apte a
effectuer la fourniture d’un octroi de liaison montante
a 'UE pour recevoir une rétroaction d’état de canal
de liaison descendante nécessaire pour une adap-
tation de liaison et/ou un ordonnancement dépen-
dant du canal de données de liaison descendante a
'UE sur la ressource octroyée si la station de base
a des données de liaison descendante.

Station de base selon la revendication 8, dans la-
quelle ladite unité de génération est en outre apte a
effectuer la fourniture d’un octroi de liaison montante
a 'UE dans le cas ou la charge de liaison montante
est également inférieure a un seuil, th, de sorte que
desdonnées de liaison montante provenantd’autres
UE ne soient pas négativement affectées.

Station de base selon la revendication 8, dans la-
quelle ladite unité de génération est en outre apte a
effectuer la fourniture d’'un octroi de liaison montante
a 'UE pour recevoir une émission de liaison mon-
tante sur la ressource octroyée contenant au moins
une rétroaction d’état de canal, et dans laquelle 'or-
donnanceur est apte a effectuer ['utilisation de
I'émission de liaison montante pour estimer la qualité
de canal de liaison montante pour une adaptation
de liaison et/ou un ordonnancement dépendant du
canal de données de liaison montante en provenan-
ce de 'UE.

Station de base selon la revendication 8, dans la-
quelle ladite unité de génération est apte a effectuer
la fourniture a un UE d’un octroi de liaison montante
dans le but de maintenir une synchronisation de
liaison montante.

Station de base selon 'une quelconque des reven-
dications 7 a 11, dans laquelle ladite unité de géné-
ration est apte a effectuer la génération d’un octroi
de liaison montante de taille variable.
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