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Description

TECHNICAL FIELD

[0001] The present invention relates to a method and
arrangement in a user equipment and a method and ar-
rangement in a base station. More in particular, it relates
to a mechanism for uplink scheduling within a wireless
communication system.

BACKGROUND

[0002] In Long Term Evolution (LTE), the scheduler is
placed in the eNodeB and the Medium Access Control
(MAC) layer. The scheduler assigns radio resources, al-
so called Resource Blocks (RB). The user equipments
find out where to listen or where to send by listening for
downlink (assignments) and uplink (grants) on the Phys-
ical Downlink Control Channel (PDCCH). Also, informa-
tion concerning which transport format to use is com-
prised within the assignment and grant, respectively.
[0003] The radio downlink is the transmission path
from a base station, e.g. an eNodeB to a terminal, or a
User Equipment (UE) as the terminal also may be re-
ferred to as. The uplink is the inverse of a downlink, i.e.
the transmission path from the terminal to the base sta-
tion.
[0004] However, as the eNodeB schedules uplink
transmissions while the buffers are located in the termi-
nal, the terminal has to notify the eNodeB that it has data
that it would like to transmit. The terminal supplies the
eNodeB with information about the data in its buffers us-
ing two mechanisms; a 1-bit scheduling request (SR) or
buffer status reports (BSR). Scheduling requests are
transmitted on a control channel such as e.g. Physical
Uplink Control Channel (PUCCH) or Random Access
Channel (RACH). This process is illustrated in Figure 1,
which depicts prior art uplink scheduling. Buffer status
reports are however transmitted on a data channel such
as Physical Uplink Shared Channel (PUSCH) mostly to-
gether with user data.
[0005] If the terminal has a valid PUCCH resource for
scheduling request configured in any transmission time
interval (TTI) it sends a one bit scheduling request when
the timing is right. Otherwise it initiates a random access
procedure and cancels all pending scheduling requests.
[0006] The terminal is only allowed to use the PUCCH
at predefined points in time determined by the Dedicated
Scheduling Request (D-SR) interval. The delay between
the actual generation time of a data packet such as e.g.
a Voice over the Internet Protocol (VoIP) packet and the
sending of the D-SR can thus become as large as the D-
SR interval.
[0007] In the present context, the generation time is
defined as the actual time when the data was put in the
transmit buffer at the terminal and arrival time is defined
as the time when the eNodeB receives the scheduling
request.

[0008] When using service aware buffer estimation
such as e.g. VoIP aware buffer estimation, the generation
time is valuable.
[0009] In VoIP, the buffer estimation algorithm moves
between two states, SID and TALK and a state change
should preferably occur when the codec switches be-
tween the corresponding states. The TALK state is a
proactive buffer estimation state which guesses when
the next voice frame will arrive and which size it will have,
while the SID state is a passive state that expects Sched-
uling Requests when data has arrived for a user.
[0010] As voice frames arrive every 20 ms to the ter-
minal buffer using for instance Adaptive Multi Rate
(AMR), the better the algorithm knows the generation
time, the more exact it will predict the buffer size and the
delay of the voice frame.
[0011] The larger the D-SR interval is, the larger the
difference between the generation time of the VoIP pack-
et and the arrival time noted by the eNodeB may be. This
makes it harder to accurately predict the buffer state and
schedule delay-sensitive services, increasing the need
for explicit signalling and decreasing the efficiency of the
uplink assignments.
[0012] The VoIP aware buffer estimator use the arrival
of the D-SR, processing time is deducted, as the VoIP
packet generation time, and this can be very different
from the actual VoIP packet generation time. Further-
more, the eNodeB scheduler does not have correct pack-
et delay information and may schedule the VoIP packet
too late, especially in scenarios where the required VoIP
delay is relatively short.
[0013] It is to be noted that the scheduling request is
a scarce resource and thus the D-SR interval can be
relatively long compared to the time between generation
of voice packets at the terminal.
[0014] US2009175159_describes a method for allo-
cating resources for a scheduling request indicator (SRI),
whereby a NodeB transmits an_SRI subframe offset and
an index value to a particular user equipment (UE), such
that the UE determines a unique combination of factors
for the UE to use as unique physical resource for an SRI
in the physical uplink control channel (PUCCH).
[0015] Ericsson’s "SR triggering in relation to uplink
grants" 3GPP DRAFT; R2-081468, 3rd Generation Part-
nership Project (3GPP, vol. RAN WG2, no. Shenzhen,
China; 20080325, 25 March 2008 (2008-03-25) de-
scribes two proposals on how to manage scheduling re-
quest (SR) triggering in relation to uplink grants.
[0016] EP1139605 describes a network side transmis-
sion resources controller for assigning to a subscriber
terminal transmission resources for the data packet on
the uplink connection on the basis of received transmitter
queue length information.
[0017] Zorba N et al: "A Multiple User Opportunistic
Scheme: The Grassmannian Approach" Communica-
tions, 2006 International Zurich Seminar on Zurich, Swit-
zerland, Feb. 22-24, 2006, IEEE, 22 February 2006
(2006-02-22), pages 134-137 describes a transmission
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scheme based on multiple Grassmannian_beamforming
that increases the system sum rate and provides lower
system delays.
[0018] Yixuan Qin et al: "Optimised optical burst ag-
gregation by employing dynamic state-space feedback
gain scheduling controller" Optical Network Design and
Modeling, 2009. ONDM 2009. International Conference
On, IEEE, 18 February 2009 (2009-02-18), pages 1-6,
describes a dynamic state-space feedback gain sched-
uling controller for optical burst switching burst schedul-
ing.
[0019] US2008008203 describes a packet scheduler
that reduces packet transmission delay jitter by reducing
transmission priority of low delay packets.

SUMMARY

[0020] It is the object to obviate at least some of the
above disadvantages and provide an improved perform-
ance within a wireless communication system.
[0021] According to a first aspect, the object is
achieved by a method in a user equipment for assisting
a base station in scheduling radio resources. The base
station and the user equipment are comprised within a
wireless communication system. According to the meth-
od, the user equipment comprises a buffer and is buffer-
ing frames comprising data. The user equipment is send-
ing a scheduling request to the base station, only at cer-
tain dedicated moments in time. Those certain dedicated
moments in time are separated by a predetermined time
interval. Also, the user equipment is sending data prima-
rily after firstly having sent a scheduling request and be-
ing scheduled resources by the base station. According
to the present method, it is further detected when at least
a frame of data is generated in the buffer. As it has been
detected that the data to send has been generated in the
buffer, a scheduling request is sent to the base station,
in order to get a grant for sending the data to the base
station. The method also comprises computing a time
offset value based on a time difference between a mo-
ment when the frame of data was generated in the buffer
and a moment when the scheduling request was sent.
Then, the computed time offset value is sent to the base
station.
[0022] According to a second aspect, the object is also
achieved by a user equipment for assisting a base station
in scheduling radio resources. The base station and the
user equipment are comprised within a wireless commu-
nication system. The user equipment comprises a buffer
arranged to buffer frames comprising data. The user
equipment is arranged to send a scheduling request to
the base station only at certain dedicated moments in
time. Those certain dedicated moments in time are sep-
arated by a predetermined time interval. Further, the user
equipment is arranged to send data only after firstly hav-
ing sent a scheduling request and being scheduled re-
sources by the base station. The user equipment com-
prises a detecting unit. The detecting unit is adapted to

detect when at least a frame of data is generated in the
buffer. Also, the user equipment comprises a computing
unit. The computing unit is adapted to compute a time
offset value, based on a time difference between a mo-
ment when the frame of data was generated in the buffer
and a moment when the  scheduling request was sent.
In addition, the user equipment comprises a sending unit.
The sending unit is adapted to send a scheduling request
to the base station. The sending unit further also adapted
to send the computed time offset value to the base sta-
tion.
[0023] According to a third aspect, the object is also
achieved by a method in a base station for scheduling
radio resources to a user equipment served by the base
station. The base station and the user equipment are
comprised within a wireless communication system. Ac-
cording to the present method, a scheduling request is
received from the user equipment. Also, a time offset
value is received from the user equipment. The received
time offset value is based on a time difference between
a moment when a frame of data was generated in the
buffer at the user equipment and a moment when the
scheduling request was sent from the user equipment.
Based on the received time offset value, the moment
when the frame of data was generated in the buffer of
the user equipment is determined. Further, a buffer state
of the user equipment buffer is predicted, by using the
determined moment of time when the frame of data was
generated in the buffer of the user equipment. Based on
the predicted buffer state of the user equipment buffer,
radio resources are granted to the user equipment.
[0024] According to a fourth aspect, the object is also
achieved by a base station for scheduling radio resources
to a user equipment served by the base station. The base
station and the user equipment are comprised within a
wireless communication system. The base station com-
prises a receiving unit. The receiving unit is adapted to
receive a scheduling request from the user equipment.
Also, the receiving unit is adapted to receive a time offset
value from the user equipment. The received time offset
value is based on a time difference between a moment
when a frame of data was generated in the buffer at the
user equipment and a moment when the scheduling re-
quest was sent from the user equipment. In further ad-
dition, the present base station comprises a determining
unit. The determining unit is adapted to determine the
moment when the frame of data was generated in the
user equipment buffer, based on the received time offset
value. The base station additionally comprises a predict-
ing unit. The predicting unit is adapted to predict a buffer
state of the user equipment buffer. The prediction is per-
formed by using the determined moment  when the frame
of data was generated in the buffer of the user equipment.
The base station additionally comprises a granting unit.
The granting unit is adapted to grant radio resources to
the user equipment, based on the predicted buffer state
of the user equipment buffer.
[0025] By estimating the data generation time of data
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in the user equipment buffer, according to embodiments
of the present methods, user equipment and base sta-
tion, it is possible to predict the user equipment buffer
status. By using knowledge about the user equipments
service related behaviour, it may be determined which
state the user equipment is transmitting in and at what
point in time the user equipment has data to send. This
information is according to embodiments of the present
methods, user equipment and base station used for up-
link scheduling, leading to higher capacity and coverage
of the wireless communication system. Also better
scheduling decisions may be made when delay is taken
into account, which may be valuable in particular when
scheduling delay sensitive traffic. Users will observe low-
er delays and resources on the physical downlink control
channel PDCCH and the physical uplink shared channel
PUSCH can be saved as uplink assignments will better
match the current uplink buffer size.
[0026] The need for frequent explicit signalling related
to buffer status, such as i.e., scheduling requests and
buffer status reports, are also reduced. Thereby, as up-
link radio resources are scheduled according to the pre-
dicted user equipment buffer status, less signalling has
to be made between the base station to the user equip-
ment. As the number of grants that are transmitted within
the wireless communication system limits the number of
user equipments that may use the system simultaneous-
ly, it is possible to increase the load within the system by
letting more user equipments participate.
[0027] Further, the overall reduced signalling resulting
from the present methods, user equipment and base sta-
tion render higher capacity and better coverage within
the system. Thereby an improved performance in a com-
munication system is provided.
[0028] Other objects, advantages and novel features
of the invention will become apparent from the following
detailed description of the invention.
[0029] Even though the embodiments of the invention
have been summarized above, the claimed embodi-
ments are defined by the accompanying claims 1-11.

BRIEF DESCRIPTION OF THE DRAWINGS

[0030] The present invention will now be described
more in detail in relation to the enclosed drawings, in
which:

Figure 1 is a flow chart illustrating scheduling commu-
nication according to prior art.

Figure 2 is a schematic block diagram illustrating a
wireless communication system.

Figure 3 is a combined flow chart and event diagram
illustrating embodiments of method steps in
a base station.

Figure 4 is a flow chart illustrating embodiments of

method steps in a user equipment.

Figure 5 is a block diagram illustrating embodiments
of an arrangement in a user equipment.

Figure 6 is a flow chart illustrating embodiments of
method steps in a base station.

Figure 7 is a block diagram illustrating embodiments
of an arrangement in a base station.

DETAILED DESCRIPTION

[0031] The invention is defined as a method and an
arrangement in a user equipment and as a method and
an arrangement in a base station, which may be put into
practice in the embodiments described below. This in-
vention may, however, be embodied in many different
forms and may not be construed as limited to the em-
bodiments set forth herein; rather, these embodiments
are provided so that this disclosure will be thorough and
complete, and will fully convey the scope of the invention
to those skilled in the art. It is to be understood that there
is no intent to limit the present methods and/or arrange-
ments to any of the particular forms disclosed, but on the
contrary, the present methods and arrangements are to
cover all modifications, equivalents, and alternatives fall-
ing within the scope of the invention as defined by the
claims.
[0032] Figure 2 is a schematic illustration over a wire-
less communication system 100. The wireless commu-
nication system 100 comprises at least one base station
110 and is arranged to comprise at least one user equip-
ment 120. The base station 110 may send and receive
wireless signals to and from the user equipment 120 sit-
uated within the cell 130.
[0033] Although only one base station 110 is shown in
Figure 2, it is to be understood that another configuration
of base station transceivers may be connected through,
for example, other network nodes, to define the wireless
communication system 100. Further, the base station
110 may be referred to as e.g. a Remote Radio Unit, an
access point, a Node B, an evolved Node B (eNode B)
and/or a base transceiver station, a Radio Base Station
(RBS), Access Point Base Station, base station router,
etc depending e.g. of the radio access technology and
terminology used.
[0034] In some embodiments, the user equipment 120
may be represented by and/or referred to as a wireless
communication device, a wireless communication termi-
nal, a mobile cellular telephone, a terminal, a Personal
Communications Systems terminal, a Personal Digital
Assistant (PDA), a laptop, computer or any other kind of
device capable of managing radio resources.
[0035] The wireless communication system 100 may
be based on technologies such as e.g. Global System
for Mobile Telecommunications (GSM), Enhanced Data
rates for GSM Evolution (EDGE), General Packet Radio
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Service (GPRS), Code Division Multiple Access (CDMA),
Wideband Code Division Multiple Access (WCDMA),
CDMA 2000, High Speed Downlink Packet Data Access
(HSDPA), High Speed Uplink Packet Data Access
(HSUPA), High Data Rate (HDR) High Speed Packet Da-
ta Access (HSPA), Universal Mobile Telecommunica-
tions System (UMTS) etc, just to mention some few ar-
bitrary and none limiting examples.
[0036] Further, as used herein, the wireless commu-
nication system 100 may further, according to some em-
bodiments, refer to Wireless Local Area Networks
(WLAN), such as Wireless Fidelity (WiFi) and Worldwide
Interoperability for Microwave Access (WiMAX), Blue-
tooth or according to any other wireless communication
technology.
[0037] However, in the exemplary embodiments in the
subsequent description, the wireless communication
system 100 is based on LTE.
[0038] The user equipment 120 may further commu-
nicate with other terminals not shown in Figure 2, via the
base station 110 comprised within the wireless commu-
nication system 100.
[0039] According to the present methods and arrange-
ments, the user equipment 120 informs the base station
110 of how long time data has waited in the user equip-
ment buffer before the scheduling request could be sent.
[0040] When a user equipment 120 sends its first voice
frame in a burst, according to the present methods and
arrangements, it may include the time it had to wait before
it could send the scheduling request, which may be a
dedicated scheduling request or a random access sched-
uling request allowing for a better estimate of the gener-
ation time. This information is in the present context re-
ferred to as the time offset. It allows the base station 110
to calculate when the data was generated in the user
equipment buffer.
[0041] The base station 110 is further adapted to
schedule the uplink transmissions from the user equip-
ment 120, to the base station 110. In order to grant a
particular user equipment 120 access to a particular up-
link resource, a grant is generated and sent from the base
station 110 to that particular user equipment 120, based
on the estimated data generation time and predicted buff-
er state of the user equipment buffer, as will be further
explained more in detail in connection with the presen-
tation of Figure 3.
[0042] Figure 3 illustrates transmissions and events
involved when performing a mechanism for buffer status
estimation, according to some embodiments.
[0043] When using VoIP in AMR mode, a voice frame
is generated every 20 ms and a silence insertion descrip-
tor (SID) frame every 160 ms. Thus the frames will arrive
with regular spacing, therefore it is not necessary to run
the present method and update the time offset and more
than once in a while. One possible implementation may
be to send the time offset with the first voice frame of a
talk burst on the PUSCH and have a timer for suppressing
this option for a short time after it was sent in case the

call changes direction frequently during a period. The
exemplary use of VoIP in AMR mode in the present con-
text is made only for increasing the understanding of the
present methods and arrangements. However, the
present methods and arrangements may be used in var-
ious other contexts.

1
Data is generated and stored in the buffer of the user
equipment 120. This is detected by a detection unit
within the user equipment 120.

2
A scheduling request is sent to the base station 110,
requesting resources for sending the data in the buff-
er of the user equipment 120 to the base station 110.

3
A time offset value is computed by the user equip-
ment 120, based on the time difference between the
moment when the frame of data was generated in
the buffer and the moment when the scheduling re-
quest was sent.

[0044] Most delay sensitive services would require a
rather short D-SR interval, therefore 5 bits for indicating
the time offset may be sufficient, according to some em-
bodiments.
[0045] According to some embodiments, the time off-
set value i.e. the time the data waited in the queue before
the scheduling request was sent, can be piggybacked on
the data similar to a buffer status report (BSR) when data
is sent. It may however require a new MAC control ele-
ment.

4
The computed time offset value is sent to the base
station 110. As the time offset value is received at
the base station 110, it is associated with the re-
ceived scheduling request from the user equipment
120.

5
At the base station 110 the moment of time when
the frame of data was generated in the buffer of the
user equipment is determined based on the received
time offset value. Based on the determined moment
of time when the frame of data was generated in the
buffer of the user equipment, the buffer state of the
user equipment buffer may then be predicted. Also,
the base station 110 can adjust the priority of the
user equipment 120 based on the improved delay
estimate.

6
Based on the predicted buffer state of the user equip-
ment buffer, radio resources are granted to the user
equipment 120 and a grant is sent to the user equip-

7 8 



EP 2 474 193 B1

6

5

10

15

20

25

30

35

40

45

50

55

ment 120.

7
Receiving the grant from the base station 110, the
user equipment 120 may send data buffered in the
buffer to the base station 110.

[0046] Figure 4 is a flow chart illustrating embodiments
of method steps 401-407 performed in a user equipment
120. The method aims at assisting a base station 110 in
scheduling radio resources. The base station 110 and
the user equipment 120 are comprised within a wireless
communication system 100. The user equipment 120
comprising a buffer arranged to buffer frames comprising
data. The user equipment 120 is arranged to send a
scheduling request to the base station 110 only at certain
dedicated moments in time, which are separated by a
predetermined time interval and to send data only after
firstly having sent a scheduling request and being sched-
uled resources by the base station 110.
[0047] The requested service may according to some
embodiments comprise different states. The different
states may comprise e.g. a talk state and a silence state.
[0048] To appropriately assist a base station 110 in
scheduling radio resources, the method may comprise a
number of method steps 401-407.
[0049] It is however to be noted that some of the de-
scribed method steps 401-407 are optional and only com-
prised within some embodiments. Further, it is to be noted
that the method steps 401-407 may be performed in any
arbitrary chronological order and that some of them, e.g.
step 401 and step 403, or even all steps may be per-
formed simultaneously or in an altered, arbitrarily rear-
ranged, decomposed or even completely reversed
chronological order. The method may comprise the fol-
lowing steps:

Step 401

[0050] It is detected when data is generated in the buff-
er. Thereby, when a frame of data is generated in the
buffer, the data generation is detected.

Step 402

[0051] A scheduling request is sent to the base station
110. In the scheduling request, the user equipment 120
requests to send the generated frame of data in the buffer
to the base station, for possibly further forwarding to the
recipient of the generated data.

Step 403

[0052] A time offset value is computed, based on the
time difference between the moment when the frame of
data was generated in the buffer and the moment when
the scheduling request was sent. This time offset value
may vary from no time offset at all up to the size of the

scheduling request interval.
[0053] Optionally, a new time offset value may be com-
puted and sent to the base station 110 if the computed
time offset value has changed when data arrive to the
buffer, according to some embodiments.
[0054] According to some embodiments, the comput-
ed time offset value may be sent to the base station 110
together with the frame of data.

Step 404

[0055] This step is optional and may only be performed
within some embodiments.
[0056] A time offset suppressing timer may be
checked, whether the time offset suppressing timer has
expired before performing the step of sending the time
offset value. If the time offset suppressing timer has ex-
pired, the time offset value is sent to the base station 110.
[0057] If the time offset suppressing timer has not ex-
pired, no sending of the time offset value is performed.

Step 405

[0058] The computed time offset value is sent to the
base station 110.
[0059] The computed time offset value may according
to some embodiments be sent to the base station 110
when a change of state is detected.

Step 406

[0060] This step is optional and may only be performed
within some embodiments.
[0061] A time offset suppressing timer may be set to a
predetermined value after the step of sending the com-
puted time offset value to the base station 110, according
to some embodiments. Thereby a very frequent updating
of time offset values may be suppressed.

Step 407

[0062] This step is optional and may only be performed
within some embodiments.
[0063] The state of the requested service may be de-
tected.
[0064] Figure 5 is a block diagram illustrating embod-
iments of an arrangement 500 situated in a user equip-
ment 120 for assisting a base station 110 in scheduling
radio resources. The arrangement 500 is configured to
perform the method steps 401-407 for assisting a base
station 110 in scheduling radio resources. The base sta-
tion 110 and the user equipment 120 are comprised with-
in a wireless communication system 100, the user equip-
ment 120 comprising a buffer 520. The buffer 520 is ar-
ranged to buffer frames comprising data. The user equip-
ment 120 is arranged to send a scheduling request to
the base station 110 only at certain dedicated moments
in time. The certain dedicated moments in time are sep-
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arated by a predetermined time interval. Further, the user
equipment 120 is arranged to send data only after firstly
having sent a scheduling request and being scheduled
resources by the base station 110.
[0065] For the sake of clarity, any internal electronics
of the arrangement 500, not completely necessary for
understanding the present method has been omitted
from Figure 5.
[0066] The arrangement 500 comprises a detecting
unit 510. The detecting unit 510 is adapted to detect when
data is generated in the buffer 520. Also, the arrangement
500 comprises a computing unit 530. The computing unit
530 is adapted to compute a time offset value based on
the time difference between the moment when the frame
of data was generated in the buffer 520 and the moment
when the scheduling request was sent. In addition, the
arrangement 500 comprises a sending unit 550. The
sending unit 550 is adapted to send a scheduling request
to the base station 110 and to send the computed time
offset value to the base station 110.
[0067] The arrangement 500 may optionally further
comprise a time offset suppressing timer 525. The op-
tional timer 525 may be used to control the generation
and sending of time offset values to the base station 110.
The timer may function as a count down timer, counting
down from a specified time interval. According to some
embodiments, the timer 525 may be adapted to a prede-
termined value.
[0068] In further addition, the arrangement 500 may
comprise a checking unit 540. The optional checking unit
540 may be adapted to check if the time offset suppress-
ing timer 525 has expired.
[0069] Further yet, the arrangement 500 may comprise
a second detecting unit 570. The second detecting unit
570 may be adapted to detect the state of the requested
service.
[0070] Still further, the arrangement 500 optionally
may comprise, according to some embodiments, a re-
ceiving unit 580. The receiving unit 580 may be adapted
to receive radio signals.
[0071] The arrangement 500 may according to some
embodiments further comprise a processing unit 590.
The processing unit 590 may be represented by e.g. a
Central Processing Unit (CPU), a processor, a micro-
processor, or other processing logic that may interpret
and execute instructions. The processing unit 590 may
perform all data processing functions for inputting, out-
putting, and processing of data including data buffering
and device control functions, such as call processing con-
trol, user interface control, or the like.
[0072] It is to be noted that the described units 510-590
comprised within the arrangement 500 may be regarded
as separate logical entities, but not with necessity as sep-
arate physical entities. Any, some or all of the units
510-590 may be comprised or co-arranged within the
same physical unit. However, in order to facilitate the
understanding of the functionality of the arrangement
500, the comprised units 510-590 are illustrated as sep-

arate units in Figure 5.
[0073] Thus the transmitting unit 550 and e.g. the re-
ceiving unit 580 may, according to some embodiments,
be comprised within one physical unit, a transceiver,
which may comprise a transmitter circuit and a receiver
circuit, which respectively transmits outgoing radio fre-
quency signals to base station 110 and receives incom-
ing radio frequency signals from the base station 110 via
an optional antenna. The antenna may be an embedded
antenna, a retractable antenna or any other arbitrary an-
tenna without departing from the scope of the present
arrangements. The radio frequency signals transmitted
between the base station 110 and the user equipment
120 may comprise both traffic and control signals  e.g.,
paging signals/messages for incoming calls, which may
be used to establish and maintain a voice call communi-
cation with another party or to transmit and/or receive
data, such as SMS, e-mail or MMS messages, etc.

Computer program product in the user equipment 120

[0074] The method steps 401-407 in the user equip-
ment 120 may be implemented through one or more proc-
essor units 590 in the user equipment 120, together with
computer program code for performing the functions of
the present method steps 401-407. Thus a computer pro-
gram product, comprising instructions for performing the
method steps 401-407 in the user equipment 120 may
assist a base station 110 in scheduling radio resources.
[0075] The computer program product mentioned
above may be provided for instance in the form of a data
carrier carrying computer program code for performing
the method steps according to the present solution when
being loaded into the processor unit 590. The data carrier
may be e.g. a hard disk, a CD ROM disc, a memory stick,
an optical storage device, a magnetic storage device or
any other appropriate medium such as a disk or tape that
can hold machine readable data. The computer program
code can furthermore be provided as pure program code
on a server and downloaded to the user equipment 120
remotely, e.g. over an Internet or an intranet connection.
[0076] Further, a computer program product compris-
ing instructions for performing at least some of the meth-
od steps 401-407 may be used for implementing the pre-
viously described method in the user equipment 120 for
assisting a base station 110 in scheduling radio resourc-
es, when the computer program product is run on a
processing unit 590 comprised within the user equipment
120.
[0077] Figure 6 is a flow chart illustrating embodiments
of method steps 601-607 performed in a base station
110. The method aims at scheduling radio resources to
a user equipment 120, served by the base station 110.
The base station 110 and the user equipment 120 are
comprised within a wireless communication system 100.
[0078] The user equipment 120 is arranged to send a
scheduling request to the base station 110 only at certain
dedicated moments in time, which are separated by a
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predetermined time interval and to send data only after
firstly having sent a scheduling request and being  sched-
uled resources by the base station 110. The requested
service may according to some embodiments comprise
different states, such as e.g. a talk state and a silence
state.
[0079] To appropriately schedule radio resources to
the user equipment 120, the method may comprise a
number of method steps 601-607.
[0080] It is however to be noted that some of the de-
scribed method steps 601-607 are optional and only com-
prised within some embodiments. Further, it is to be noted
that the method steps 601-607 may be performed in any
arbitrary chronological order and that some of them, e.g.
step 601 and step 602, or even all steps may be per-
formed simultaneously or in an altered, arbitrarily rear-
ranged, decomposed or even completely reversed
chronological order. The method may comprise the fol-
lowing steps:

Step 601

[0081] A scheduling request is received from the user
equipment 120.

Step 602

[0082] A time offset value is received from the user
equipment 120 which value is associated with the mo-
ment of time when a frame of data was generated in the
buffer 520 of the user equipment 120.
[0083] The time offset value may according to some
embodiments be received from the user equipment 120
together with the frame of data.

Step 603

[0084] The moment of time when the frame of data was
generated in the buffer 520 of the user equipment 120 is
determined, based on the received time offset value.

Step 604

[0085] The buffer state of the user equipment buffer
520 is predicted by using the determined moment of time
when the frame of data was generated in the buffer 520
of the user equipment 120.

Step 605

[0086] Radio resources are granted to the user equip-
ment 120, based on the predicted buffer state of the user
equipment buffer 520.

Step 606

[0087] This step is optional and may only be performed
within some embodiments.

[0088] A grant may be sent to the user equipment 120,
which grant allows the user equipment 120 to send data
up to the size of the grant.

Step 607

[0089] This step is optional and may only be performed
within some embodiments.
[0090] A priority value for the user equipment 120 may
be established, based on the received time offset value
associated with the moment of time when a frame of data
was generated in the buffer 520 of the user equipment
120.
[0091] Figure 7 is a block diagram illustrating embod-
iments of an arrangement 700 situated in a base station
110. The arrangement 700 is configured to perform the
method steps 601-607 for scheduling radio resources to
a user equipment 120, served by the base station 110.
The base station 110 and the user equipment 120 are
comprised within a wireless communication system 100.
[0092] For the sake of clarity, any internal electronics
of the arrangement 700, not completely necessary for
understanding the present method has been omitted
from Figure 7.
[0093] The arrangement 700 comprises a receiving
unit 710. The receiving unit 710 is adapted to receive a
scheduling request and a time offset value which value
is associated with the moment of time when a frame of
data was generated in the buffer 520 of the user equip-
ment 120. Also, the arrangement 700 comprises a de-
termining unit 730. The determining unit 730 is adapted
to determine the moment of time when the frame of data
was generated in the buffer 520 of the user equipment
120, based on the received time offset value. In addition,
the arrangement 700 comprises a predicting unit 740.
The predicting unit 740 is adapted to predict the buffer
state of the user equipment buffer 520 by using the de-
termined moment of time when the frame of data was
generated in the buffer 520 of the user equipment 120.
Furthermore, additionally, the arrangement 700  com-
prises a granting unit 750. The granting unit 750 is adapt-
ed to grant radio resources to the user equipment 120,
based on the predicted buffer state of the user equipment
buffer 520.
[0094] The arrangement 700 may optionally further
comprise a sending unit 760. The sending unit 760 is
adapted to send a grant to the user equipment 120. The
grant allows the user equipment 120 to send data up to
the size of the grant.
[0095] Further yet, the arrangement 700 may comprise
an establishing unit 770. The establishing unit 770 may
be adapted to establish a priority value for the user equip-
ment 120, based on the received time offset value asso-
ciated with the moment of time when a frame of data was
generated in the buffer 520 of the user equipment 120.
[0096] The arrangement 700 may according to some
embodiments further comprise a processing unit 780.
The processing unit 780 may be represented by e.g. a
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Central Processing Unit (CPU), a processor, a micro-
processor, or other processing logic that may interpret
and execute instructions. The processing unit 780 may
perform all data processing functions for inputting, out-
putting, and processing of data including data buffering
and device control functions, such as call processing con-
trol, user interface control, or the like.
[0097] It is to be noted that the described units 710-780
comprised within the arrangement 700 may be regarded
as separate logical entities, but not with necessity as sep-
arate physical entities. Any, some or all of the units
710-780 may be comprised or co-arranged within the
same physical unit. However, in order to facilitate the
understanding of the functionality of the arrangement
700, the comprised units 710-780 are illustrated as sep-
arate units in Figure 7.
[0098] Thus the transmitting unit 760 and e.g. the re-
ceiving unit 710 may, according to some embodiments,
be comprised within one physical unit, a transceiver,
which may comprise a transmitter circuit and a receiver
circuit, which respectively transmits outgoing radio fre-
quency signals to the user equipment 120 and receives
incoming radio frequency signals from the user equip-
ment 120 via an optional antenna. The antenna may be
an embedded antenna, a retractable antenna or any oth-
er arbitrary antenna without departing from the scope of
the present arrangements. The radio frequency signals
transmitted between the base station 110 and the user
equipment 120 may comprise both traffic and control sig-
nals e.g., paging signals/messages for incoming calls,
which may be used to establish and maintain a voice call
communication with another party or to transmit and/or
receive data, such as SMS, e-mail or MMS messages,
etc.

Computer program product in the base station 110

[0099] The method steps 601-607 in the base station
110 may be implemented through one or more processor
units 780 in the base station 110, together with computer
program code for performing the functions of the present
method steps 601-607. Thus a computer program prod-
uct, comprising instructions for performing the method
steps 601-607 in the base station 110 may schedule radio
resources to a user equipment 120, served by the base
station 110.
[0100] The computer program product mentioned
above may be provided for instance in the form of a data
carrier carrying computer program code for performing
the method steps according to the present solution when
being loaded into the processor unit 780. The data carrier
may be e.g. a hard disk, a CD ROM disc, a memory stick,
an optical storage device, a magnetic storage device or
any other appropriate medium such as a disk or tape that
can hold machine readable data. The computer program
code can furthermore be provided as pure program code
on a server and downloaded to the base station 110 re-
motely, e.g. over an Internet or an intranet connection.

[0101] Further, a computer program product compris-
ing instructions for performing at least some of the meth-
od steps 601-607 may be used for implementing the pre-
viously described method in the base station 110 for
scheduling radio resources to the user equipment 120,
when the computer program product is run on the
processing unit 780 comprised within the base station
110.
[0102] The terminology used in the detailed description
of the particular exemplary embodiments illustrated in
the accompanying drawings is not intended to be limiting
of the invention.
[0103] As used herein, the singular forms "a", "an" and
"the" are intended to include the plural forms as well,
unless expressly stated otherwise. It will be further un-
derstood that the terms "includes," "comprises," "includ-
ing" and/or "comprising," when used in this specification,
specify the presence of stated features, integers, steps,
operations, elements, and/or components, but do not
preclude the presence or addition of one or more other
features, integers, steps, operations, elements, compo-
nents, and/or groups thereof. It will be understood that
when an element is referred to as being "connected" or
"coupled" to another element, it can be directly connected
or coupled to the other element or intervening elements
may be present. Furthermore, "connected" or "coupled"
as used herein may include wirelessly connected or cou-
pled. As used herein, the term "and/or" includes any and
all combinations of one or more of the associated listed
items.

Claims

1. Method for use in a user equipment (120) for assist-
ing a base station (110) in scheduling radio resourc-
es, the base station (110) and the user equipment
(120) are comprised within a wireless communica-
tion system (100), the method comprising the user
equipment (120) comprising a buffer (520) and buff-
ering frames comprising data, the user equipment
(120) sending a scheduling request to the base sta-
tion (110) only at certain dedicated moments in time,
which are separated by a predetermined time inter-
val and sending data only after firstly having sent a
scheduling request and being scheduled resources
by the base station (110), the method further com-
prising the steps of:

detecting (401) when at least a frame of data is
generated in the buffer (520),
sending (402) a scheduling request to the base
station (110),
computing (403) a time offset value based on a
time difference between a moment when the
frame of data was generated in the buffer (520)
and a moment when the scheduling request was
sent,
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sending (405) the computed time offset value to
the base station (110).

2. Method according to claim 1, comprising the further
steps of:

setting (406) a time offset suppressing timer
(525) to a predetermined value after the step of
sending (405) the computed time offset value to
the base station (110), and
checking (404) if the time offset suppressing tim-
er (525) has expired before performing the step
of sending (405) the time offset value.

3. Method according to any of claim 1 or claim 2, where-
in a requested service comprises different states and
the method comprising the further step of:

detecting (407) a state of the requested service,
and wherein the step of sending (405) the com-
puted time offset value to the base station (110)
is performed when a change of state is detected.

4. Method according to any of the claims 1-3, wherein
a new time offset value is computed and sent to the
base station (110) if the computed time offset value
has changed when data arrive to the buffer (520).

5. Method according to any of the claims 1-4, wherein
the computed time offset value is sent to the base
station (110) together with the frame of data.

6. A user equipment (120) for assisting a base station
(110) in scheduling radio resources, the base station
(110) and the user equipment (120) are comprised
within a wireless communication system (100), the
user equipment (120) comprising a buffer (520) ar-
ranged to buffer frames comprising data, the user
equipment (120) is arranged to send a scheduling
request to the base station (110) only at certain ded-
icated moments in time, which are separated by a
predetermined time interval and to send data only
after firstly having sent a scheduling request and be-
ing scheduled resources by the base station (110),
the user equipment (120) comprising:

a detecting unit (510), adapted to detect when
at least a frame of data is generated in the buffer
(520),
a computing unit (530), adapted to compute a
time offset value based on a time difference be-
tween a moment when the frame of data was
generated in the buffer (520) and a moment
when the scheduling request was sent, and
a sending unit (550), adapted to send a sched-
uling request to the base station (110) and to
send the computed time offset value to the base
station (110).

7. Method for use in a base station (110) for scheduling
radio resources to a user equipment (120) served
by the base station (110), the base station (110) and
the user equipmen (120) are comprised within a wire-
less communication system (100), the method com-
prising the steps of:

receiving (601) a scheduling request from the
user equipment (120),
receiving (602), from the user equipment (120),
a time offset value based on a time difference
between a moment when a frame of data was
generated in the buffer (520) at the user equip-
ment (120) and a moment when the scheduling
request was sent from the user equipment (120),
determining (603) the moment when the frame
of data was generated in the buffer (520) of the
user equipment (120), based on the received
time offset value,
predicting (604) a buffer state of the user equip-
ment buffer (520) by using the determined mo-
ment when the frame of data was generated in
the buffer (520) of the user equipment (120),
granting (605) radio resources to the user equip-
ment (120), based on the predicted buffer state
of the user equipment buffer (520).

8. Method according to claim 7, wherein the time offset
value is received (602) from the user equipment
(120) together with the frame of data.

9. Method according to any of the claims 7-8, compris-
ing the further step of:

sending (606) a grant to the user equipment
(120), which grant allows the user equipment
(120) to send data up to the size of the grant.

10. Method according to any of the claims 7-9, compris-
ing the further step of:

establishing (607) a priority value for the user
equipment (120), based on the received time
offset value associated with the moment of time
when the frame of data was generated in the
buffer (520) of the user equipment (120).

11. A base station (110) for scheduling radio resources
to a user equipment (120) served by the base station
(110), the base station (110) and the user equipment
(120) are comprised within a wireless communica-
tion system (100), the base station (110) comprising:

a receiving unit (710), adapted to receive, from
the user equipment (120), a scheduling request
and a time offset value based on a time differ-
ence between a moment when a frame of data
was generated in the buffer (520) at the user
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equipment (120) and a moment when the sched-
uling request was sent from the user equipment
(120),
a determining unit (730), adapted to determine
the moment when the frame of data was gener-
ated in the buffer (520) of the user equipment
(120), based on the received time offset value,
a predicting unit (740), adapted to predict a buff-
er state of the user equipment buffer (520) by
using the determined moment when the frame
of data was generated in the buffer (520) of the
user equipment (120),
a granting unit (750), adapted to grant radio re-
sources to the user equipment (120), based on
the predicted buffer state of the user equipment
buffer (520).

Patentansprüche

1. Verfahren zur Verwendung in einem Benutzergerät
(120), um einer Basisstation (110) beim Scheduling
von Funkressourcen zu assistieren, wobei die Ba-
sisstation (110) und das Benutzergerät (120) inner-
halb eines drahtlosen Kommunikationssystems
(100) enthalten sind, wobei das Verfahren umfasst,
dass das Benutzergerät (120) einen Puffer (520) um-
fasst und Daten umfassende Rahmen puffert, wobei
das Benutzergerät (120) eine Scheduling-Anforde-
rung an die Basisstation (110) nur zu bestimmten
dedizierten Augenblicken sendet, die durch ein vor-
gegebenes Zeitintervall separiert sind, und Daten
nur dann sendet, nachdem es zuerst eine Schedu-
ling-Anforderung gesendet hat und ihm die Basis-
station (110) durch Scheduling Ressourcen zugeteilt
hat, wobei das Verfahren außerdem die folgenden
Schritte umfasst:

Detektieren (401), wenn mindestens ein Daten-
rahmen im Puffer (520) generiert wird,
Senden (402) einer Scheduling-Anforderung an
die Basisstation (110),
Berechnen (403) eines Zeitversatzwerts auf der
Basis einer Zeitdifferenz zwischen einem Au-
genblick, zu dem der Datenrahmen im Puffer
(520) generiert wurde, und einem Augenblick,
zu dem die Scheduling-Anforderung gesendet
wurde,
Senden (405) des berechneten Zeitversatz-
werts an die Basisstation (110).

2. Verfahren nach Anspruch 1, die folgenden weiteren
Schritte umfassend:

Einstellen (406) eines den Zeitversatz unter-
drückenden Timers (525) auf einen vorgegebe-
nen Wert nach dem Schritt des Sendens (405)
des berechneten Zeitversatzwerts an die Basis-

station (110), und
Prüfen (404), ob der den Zeitversatz unterdrük-
kende Timer (525) abgelaufen ist, bevor der
Schritt des Sendens (405) des Zeitversatzwerts
ausgeführt wird.

3. Verfahren nach Anspruch 1 oder Anspruch 2, worin
ein angeforderter Dienst verschiedene Zustände
umfasst und das Verfahren den folgenden weiteren
Schritt umfasst:

Detektieren (407) eines Zustands des angefor-
derten Dienstes und worin der Schritt des Sen-
dens (405) des berechneten Zeitversatzwerts
an die Basisstation (110) ausgeführt wird, wenn
eine Änderung des Zustands detektiert wird.

4. Verfahren nach einem der Ansprüche 1-3, worin ein
neuer Zeitversatzwert berechnet wird und an die Ba-
sisstation (110) gesendet wird, falls sich der berech-
nete Zeitversatzwert geändert hat, wenn Daten am
Puffer (520) ankommen.

5. Verfahren nach einem der Ansprüche 1-4, worin der
berechnete Zeitversatzwert zusammen mit dem Da-
tenrahmen an die Basisstation (110) gesendet wird.

6. Benutzergerät (120), um einer Basisstation (110)
beim Scheduling von Funkressourcen zu assistie-
ren, wobei die Basisstation (110) und das Benutzer-
gerät (120) innerhalb eines drahtlosen Kommunika-
tionssystems (100) enthalten sind, wobei das Benut-
zergerät (120) einen Puffer (520) umfasst, der dazu
angeordnet ist, Daten umfassende Rahmen zu puf-
fern, wobei das Benutzergerät (120) dazu angeord-
net ist, eine Scheduling-Anforderung an die Basis-
station (110) nur zu bestimmten dedizierten Augen-
blicken zu senden, die durch ein vorgegebenes Zeit-
intervall separiert sind, und Daten nur dann zu sen-
den, nachdem es zuerst eine Scheduling-Anforde-
rung gesendet hat und ihm die Basisstation (110)
durch Scheduling Ressourcen zugeteilt hat, wobei
das Benutzergerät (120) umfasst:

eine Detektiereinheit (510), angepasst zum De-
tektieren, wenn mindestens ein Datenrahmen
im Puffer (520) generiert wird,
eine Recheneinheit (530), angepasst zum Be-
rechnen eines Zeitversatzwerts auf der Basis ei-
ner Zeitdifferenz zwischen einem Augenblick,
zu dem der Datenrahmen im Puffer (520) gene-
riert wurde und einem Augenblick, zu dem die
Scheduling-Anforderung gesendet wurde,
eine Sendeeinheit (550), angepasst zum Sen-
den einer Scheduling-Anforderung an die Ba-
sisstation (110) und zum Senden des berech-
neten Zeitversatzwerts an die Basisstation
(110).
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7. Verfahren zur Verwendung in einer Basisstation
(110) zum Scheduling von Funkressourcen an ein
von der Basisstation (110) bedientes Benutzergerät
(120), wobei die Basisstation (110) und das Benut-
zergerät (120) innerhalb eines drahtlosen Kommu-
nikationssystems (100) enthalten sind, wobei das
Verfahren die folgenden Schritte umfasst:

Empfangen (601) einer Scheduling-Anforde-
rung vom Benutzergerät (120),
Empfangen (602) eines Zeitversatzwerts vom
Benutzergerät (120), auf einer Zeitdifferenz zwi-
schen einem Augenblick basierend, zu dem ein
Datenrahmen im Puffer (520) am Benutzergerät
(120) generiert wurde, und einem Augenblick,
zu dem die Scheduling-Anforderung vom Benut-
zergerät (120) gesendet wurde,
Bestimmen (603) des Augenblicks, zu dem der
Datenrahmen im Puffer (520) des Benutzerge-
räts (120) generiert wurde, auf dem empfange-
nen Zeitversatzwert basierend,
Vorhersagen (604) eines Pufferzustands (520)
des Benutzergerätpuffers (520) durch Verwen-
den des bestimmten Augenblicks, zu dem der
Datenrahmen im Puffer (520) des Benutzerge-
räts (120) generiert wurde,
Zuordnen (605) von Funkressourcen an das Be-
nutzergerät (120) auf der Basis des vorherge-
sagten Pufferzustands des Benutzergerätpuf-
fers (520).

8. Verfahren nach Anspruch 7, worin der Zeitversatz-
wert zusammen mit dem Datenrahmen vom Benut-
zergerät (120) empfangen wird (602).

9. Verfahren nach einem der Ansprüche 7-8, den fol-
genden weiteren Schritt umfassend:

Senden (606) einer Zuordnung an das Benut-
zergerät (120), welche Zuordnung dem Benut-
zergerät (120) erlaubt, Daten bis zur Größe der
Zuordnung zu senden.

10. Verfahren nach einem der Ansprüche 7-9, den fol-
genden weiteren Schritt umfassend:

Festlegen (607) eines Prioritätswerts für das Be-
nutzergerät (120) auf der Basis des empfange-
nen Zeitversatzwerts, der mit dem Augenblick
assoziiert ist, zu dem der Datenrahmen im Puf-
fer (520) des Benutzergeräts (120) generiert
wurde.

11. Basisstation (110) zum Scheduling von Funkres-
sourcen an ein Benutzergerät (120), das von der Ba-
sisstation (110) bedient wird, wobei die Basisstation
(110) und das Benutzergerät (120) innerhalb eines
drahtlosen Kommunikationssystems (100) enthal-

ten sind, wobei die Basisstation (110) umfasst:

eine Empfangseinheit (710), die dazu ange-
passt ist, vom Benutzergerät (120) eine Sche-
duling-Anforderung und einen Zeitversatzwert
zu empfangen, der auf einer Zeitdifferenz zwi-
schen einem Augenblick basiert, zu dem im Puf-
fer (520) am Benutzergerät (120) ein Datenrah-
men generiert wurde, und einem Augenblick, zu
dem die Scheduling-Anforderung vom Benut-
zergerät (120) gesendet wurde,
eine Bestimmungseinheit (730), die zum Be-
stimmen des Augenblicks angepasst ist, zu dem
der Datenrahmen im Puffer (520) des Benutzer-
geräts (120) generiert wurde, auf dem empfan-
genen Zeitversatzwert basierend,
eine Vorhersageeinheit (740), angepasst zum
Vorhersagen eines Pufferzustands des Benut-
zergerätpuffers (520) durch Verwenden des be-
stimmten Augenblicks, zu dem der Datenrah-
men im Puffer (520) des Benutzergeräts (120)
generiert wurde,
eine Zuordnungseinheit (750), angepasst zum
Zuordnen von Funkressourcen an das Benut-
zergerät (120) auf der Basis des vorhergesag-
ten Pufferzustands des Benutzergerätpuffers
(520).

Revendications

1. Procédé à utiliser dans un équipement d’utilisateur
(120) en vue d’assister une station de base (110)
dans le cadre de la planification de ressources radio,
dans lequel la station de base (110) et l’équipement
d’utilisateur (120) sont inclus dans un système de
communication sans fil (100), dans lequel procédé
l’équipement d’utilisateur (120) comporte une mé-
moire tampon (520), et le procédé comporte la mise
en mémoire tampon de trames comportant des don-
nées, l’équipement d’utilisateur (120) envoyant une
demande de planification à la station de base (110)
uniquement à certains instants dédiés dans le
temps, lesquels sont séparés par un intervalle de
temps prédéterminé, et envoyant des données uni-
quement après avoir tout d’abord envoyé une de-
mande de planification et s’être vu planifier des res-
sources par la station de base (110), le procédé com-
prenant en outre les étapes ci-dessous consistant à :

détecter (401) l’instant où au moins une trame
de données est générée dans la mémoire tam-
pon (520) ;
envoyer (402) une demande de planification à
la station de base (110) ;
calculer (403) une valeur de décalage temporel
basée sur une différence de temps entre un ins-
tant où la trame de données a été générée dans
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la mémoire tampon (520) et un instant où la de-
mande de planification a été envoyée ;
envoyer (405) la valeur de décalage temporel
calculée à la station de base (110).

2. Procédé selon la revendication 1, comprenant en
outre les étapes ci-dessous consistant à :

définir (406) un temporisateur de suppression
de décalage temporel (525) sur une valeur pré-
déterminée, postérieurement à l’étape d’envoi
(405) de la valeur de décalage temporel calculée
à la station de base (110) ; et
vérifier (404) si le temporisateur de suppression
de décalage temporel (525) a expiré préalable-
ment à l’étape d’envoi (405) de la valeur de dé-
calage temporel.

3. Procédé selon l’une quelconque des revendications
1 ou 2, dans lequel un service demandé comprend
différents états et le procédé comporte l’étape sup-
plémentaire ci-dessous consistant à :

détecter (407) un état du service demandé, et
dans lequel l’étape d’envoi (405) de la valeur de
décalage temporel calculée à la station de base
(110) est mise en oeuvre lorsqu’une modifica-
tion d’état est détectée.

4. Procédé selon l’une quelconque des revendications
1 à 3, dans lequel une nouvelle valeur de décalage
temporel est calculée et envoyée à la station de base
(110) si la valeur de décalage temporel calculée a
été modifiée lorsque des données arrivent au niveau
de la mémoire tampon (520).

5. Procédé selon l’une quelconque des revendications
1 à 4, dans lequel la valeur de décalage temporel
calculée est envoyée à la station de base (110) con-
jointement avec la trame de données.

6. Équipement d’utilisateur (120) destiné à assister une
station de base (110) dans le cadre d’une planifica-
tion de ressources radio, dans lequel la station de
base (110) et l’équipement d’utilisateur (120) sont
inclus dans un système de communication sans fil
(100), l’équipement d’utilisateur (120) comprenant
une mémoire tampon (520) agencée de manière à
mettre en mémoire tampon des trames comportant
des données, l’équipement d’utilisateur (120) étant
agencé de manière à envoyer une demande de pla-
nification à la station de base (110) uniquement à
certains instants dédiés dans le temps, lesquels sont
séparés par un intervalle de temps prédéterminé, et
à envoyer des données uniquement après avoir tout
d’abord envoyé une demande de planification et
s’être vu planifier des ressources par la station de
base (110), l’équipement d’utilisateur (120)

comprenant :

une unité de détection (510), apte à détecter
l’instant où au moins une trame de données est
générée dans la mémoire tampon (520) ;
une unité de calcul informatique (530), apte à
calculer une valeur de décalage temporel basée
sur une différence de temps entre un instant où
la trame de données a été générée dans la mé-
moire tampon (520) et un instant où la demande
de planification a été envoyée ; et
une unité d’envoi (550), apte à envoyer une de-
mande de planification à la station de base (110)
et à envoyer la valeur de décalage temporel cal-
culée à la station de base (110).

7. Procédé à utiliser dans une station de base (110)
dans le cadre d’une planification de ressources radio
pour un équipement d’utilisateur (120) desservi par
la station de base (110), la station de base (110) et
l’équipement d’utilisateur (120) étant inclus dans un
système de communication sans fil (100), le procédé
comprenant les étapes ci-dessous consistant à :

recevoir (601) une demande de planification en
provenance de l’équipement d’utilisateur (120) ;
recevoir (602), en provenance de l’équipement
d’utilisateur (120), une valeur de décalage tem-
porel basée sur une différence de temps entre
un instant où une trame de données a été gé-
nérée dans la mémoire tampon (520) au niveau
de l’équipement d’utilisateur (120) et un instant
où la demande de planification a été envoyée à
partir de l’équipement d’utilisateur (120) ;
déterminer (603) l’instant où la trame de don-
nées a été générée dans la mémoire tampon
(520) de l’équipement d’utilisateur (120), sur la
base de la valeur de décalage temporel reçue ;
prédire (604) un état de mémoire tampon de la
mémoire tampon de l’équipement d’utilisateur
(520), en utilisant l’instant déterminé où la trame
de données a été générée dans la mémoire tam-
pon (520) de l’équipement d’utilisateur (120) ;
octroyer (605) des ressources radio à l’équipe-
ment d’utilisateur (120), sur la base de l’état de
mémoire tampon prédit de la mémoire tampon
de l’équipement d’utilisateur  (520).

8. Procédé selon la revendication 7, dans lequel la va-
leur de décalage temporel est reçue (602) à partir
de l’équipement d’utilisateur (120) conjointement
avec la trame de données.

9. Procédé selon l’une quelconque des revendications
7 à 8, comprenant l’étape supplémentaire ci-des-
sous consistant à :

envoyer (606) un octroi à l’équipement d’utilisa-
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teur (120), lequel octroi autorise l’équipement
d’utilisateur (120) à envoyer des données jus-
qu’à la taille de l’octroi.

10. Procédé selon l’une quelconque des revendications
7 à 9, comprenant l’étape supplémentaire ci-des-
sous consistant à :

établir (607) une valeur de priorité pour l’équi-
pement d’utilisateur (120), sur la base de la va-
leur de décalage temporel reçue associée à
l’instant où la trame de données a été générée
dans la mémoire tampon (520) de l’équipement
d’utilisateur (120).

11. Station de base (110) destinée à planifier des res-
sources radio pour un équipement d’utilisateur (120)
desservi par la station de base (110), dans laquelle
la station de base (110) et l’équipement d’utilisateur
(120) sont inclus dans un système de communica-
tion sans fil (100), la station de base (110)
comprenant :

une unité de réception (710), apte à recevoir, en
provenance de l’équipement d’utilisateur (120),
une demande de planification et une valeur de
décalage temporel basée sur une différence de
temps entre un instant où une trame de données
a été générée dans la mémoire tampon (520)
au niveau de l’équipement d’utilisateur (120) et
un instant où la demande de planification a été
envoyée à partir de l’équipement d’utilisateur
(120) ;
une unité de détermination (730), apte à déter-
miner l’instant où la trame de données a été gé-
nérée dans la mémoire tampon (520) de l’équi-
pement d’utilisateur (120), sur la base de la va-
leur de décalage temporel reçue ;
une unité de prédiction (740), apte à prédire un
état de mémoire tampon de la mémoire tampon
de l’équipement d’utilisateur (520), en utilisant
l’instant déterminé où la trame de données a été
générée dans la mémoire tampon (520) de
l’équipement d’utilisateur (120) ;
une unité d’octroi (750), apte à octroyer des res-
sources radio à l’équipement d’utilisateur (120),
sur la base de l’état de mémoire tampon prédit
de la mémoire tampon de l’équipement d’utili-
sateur (520).

25 26 



EP 2 474 193 B1

15



EP 2 474 193 B1

16



EP 2 474 193 B1

17



EP 2 474 193 B1

18



EP 2 474 193 B1

19



EP 2 474 193 B1

20



EP 2 474 193 B1

21



EP 2 474 193 B1

22

REFERENCES CITED IN THE DESCRIPTION

This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

• US 2009175159 A [0014]
• EP 1139605 A [0016]

• US 2008008203 A [0019]

Non-patent literature cited in the description

• SR triggering in relation to uplink grants. 3GPP
DRAFT; R2-081468, 25 March 2008 [0015]

• ZORBA N et al. Communications, 2006 International
Zurich Seminar on Zurich, Switzerland. IEEE, 22 Feb-
ruary 2006, 134-137 [0017]

• YIXUAN QIN et al. Optimised optical burst aggrega-
tion by employing dynamic state-space feedback
gain scheduling controller. Optical Network Design
and Modeling, 2009. ONDM 2009. International Con-
ference, 18 February 2009, 1-6 [0018]


	bibliography
	description
	claims
	drawings

