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Description

Technical Field

[0001] The present invention relates to methods for selecting a serving base station of a mobile terminal and to
corresponding devices.

Background

[0002] In mobile networks, such as 3GPP networks (3GPP: Third Generation Partnership Project) there is a continuing
need for higher throughputs. In uplink (UL) communication, i.e., in communication from a mobile terminal to the network,
transmit (Tx) power limitations in mobile terminals and constraints on the UL budget mean that such higher throughputs
typically necessitate smaller cell sizes than is typically deployed for present cellular systems. For example, in heteroge-
neous networks, also referred to as HetNet, conventional base stations (BSs), referred to as Macro BSs, are comple-
mented by further BSs, which are usually deployed closer to the end users, e.g., on street level. As compared to the
Macro BSs, these further BSs typically transmit at a lower power. In the following, these further BSs will also be referred
to as Pico BSs. The Pico BSs can use carrier frequencies from the same spectrum as the Macro BSs or may use carrier
frequencies from another spectrum.
[0003] In current cellular networks, e.g., 3GPP Long Term Evolution (LTE), selection of a serving BS, also referred to
as cell association, is based on a Reference Signal Received Power (RSRP) measurement by the mobile terminal. That
is to say, the respective RSRPs as measured for different BSs are used as a basis for selecting a BS to act as the
serving BS of the mobile terminal. If the selected serving BS is different from the present serving BS of the mobile
terminal, a handover of the mobile terminal to the selected BS may be initiated. The serving BS typically sends downlink
(DL) transmissions to the mobile terminal and receives UL transmissions from the mobile terminal.
[0004] The RSRP depends on the Tx power of the respective BS. In the case of a heterogeneous network deployment,
there may be a large imbalance in the Tx power between a Macro BS and a Pico BS. Specifically, Macro BSs usually
transmit at a high Tx power level, e.g., 46 dBm, whereas Pico BSs may use a much lower Tx power level, e.g., 30 dBm,
or even less.
[0005] Thus, the difference in Tx power between transmitted reference signals can be 16 dB or more. The RSRP is
indicative of a DL channel quality between the BS and the mobile terminal. As compared to that, the UL channel quality
between the mobile terminal and the BS depends on the signal damping, also referred to as pathloss, between the
mobile terminal and the BS.
[0006] In conventional homogeneous networks, the BS that provides the highest RSRP is typically identical to the BS
that yields the lowest average pathloss. However, this is not necessarily the case in heterogeneous networks. The
imbalance in the Tx power among the different types of BSs may lead to a situation where a mobile measures a higher
RSRP from a Macro BS, although it is located closer to a Pico BS and its pathloss to the Pico BS is smaller than the
pathloss to the Macro BS. In this case, it would be preferable for the mobile terminal to receive data from the BS with
the highest RSRP, i.e., from the Macro BS. On the other hand, it would be preferable for the mobile terminal to transmit
data to the BS with the lowest pathloss, i.e., to the Pico BS. Accordingly, in a heterogeneous network conventional
RSRP-based BS selection may result in suboptimal performance. Imbalances between DL and UL performance may
however also exist in homogeneous networks.
[0007] Accordingly, in heterogeneous networks as mentioned above, but also in homogeneous networks, there is a
need for techniques which allow for efficiently balancing performance of a mobile terminal in the UL and the DL.
[0008] The document US 2003/0073455 discloses a method and apparatus for selecting an optimum base station for
communicating with a terminal in a wireless communication system. A base station controller stores two candidate sets
for each terminal within communication range of the base stations controlled by the base station controller. One candidate
set lists base stations for which the channel quality of the uplink channel between the base station and the terminal is
acceptable for communication. The other candidate set lists base stations for which the channel quality of the downlink
channel between is acceptable for communication. This allows the base station controller to take into account the
predominant direction of traffic when assigning base stations for communication with the terminal.

Summary

[0009] According to an embodiment of the invention, a method of selecting a base station to be used as a serving
base station of a mobile terminal is provided. According to the method, a first fill level of a buffer for storing downlink
data to be transmitted to the mobile terminal is determined, a second fill level of a buffer for storing uplink data to be
transmitted from the mobile terminal is determined, and a traffic characteristic of the mobile terminal from the first fill
level and the second fill level is determined. Thereby, the traffic characteristic indicates an asymmetry between uplink
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data traffic of the mobile terminal and downlink data traffic of the mobile terminal. On the basis of the traffic characteristic,
a selection between a first mode and a second mode is performed. In the first mode the base station to be used as the
serving base station is selected on the basis of its downlink radio capacity as compared to one or more other base
stations. In the second mode the base station to be used as the serving base station is selected on the basis of its uplink
radio capacity as compared to one or more other base stations.
[0010] According to a further embodiment of the invention, a base station is provided. The base station comprises a
radio interface for sending downlink transmissions to the mobile terminal and for receiving uplink transmissions from the
mobile terminal. The base station further comprises a processor. The processor is configured to select a base station
to be used as a serving base station of the mobile terminal. For this purpose, the processor is configured to determine
a first fill level of a buffer for storing downlink data to be transmitted to the mobile terminal, to determine a second fill
level of a buffer for storing uplink data to be transmitted from the mobile terminal, to determine a traffic characteristic of
the mobile terminal from the first fill level and the second fill level, wherein the traffic characteristic indicates an asymmetry
between uplink data traffic of the mobile terminal and downlink data traffic of the mobile terminal, and, on the basis of
the traffic characteristic, to select between a first mode and a second mode. In the first mode the processor is configured
to select the base station to be used as the serving base station on the basis of its downlink radio capacity as compared
to one or more other base stations. In the second mode the processor is configured to select the base station to be used
as the serving base station on the basis of its uplink radio capacity as compared to one or more other base stations.
[0011] According to further embodiments, other methods, devices, or computer program products including program
code to be executed by a processor for implementing the methods may be provided.

Brief Description of the Drawings

[0012]

Fig. 1 schematically illustrates a mobile network environment in which concepts according to an embodiment of the
invention can be applied for selecting a serving base station.

Fig. 2 shows a signaling diagram for illustrating an exemplary process in which selection of a serving base station
is accomplished in accordance with an embodiment of the invention.

Fig. 3 shows a flowchart for illustrating a method according to an embodiment of the invention.

Fig. 4 shows a flowchart for illustrating a further method which may be used in an embodiment of the invention.

Fig. 5 shows a signaling diagram of an exemplary process in which handover settings are determined in accordance
with an embodiment of the invention.

Fig. 6 schematically illustrates a base station according to an embodiment of the invention.

Detailed Description of Embodiments

[0013] In the following, the invention will be explained in more detail by referring to exemplary embodiments and to
the accompanying drawings. The illustrated embodiments relate to concepts of selecting a serving base station of a
mobile terminal. As used herein, the serving base station of a mobile terminal is the base station which controls trans-
missions to and from the mobile terminal. Typically, the serving base station will send DL transmissions to the mobile
terminal and receive UL transmissions from the mobile terminal. In the illustrated examples, it will be assumed that DL
and UL communication is implemented according to 3GPP LTE. However, it is to be understood that the illustrated
concepts may also be applied in other types of mobile networks, e.g., in a GSM (Global System for Mobile Communi-
cations) network, in a UMTS (Universal Mobile Telecommunications System) network, or in a network combining GSM,
UMTS, and/or LTE radio access technology.
[0014] Fig. 1 schematically illustrates a mobile network environment, i.e., infrastructure of a mobile network, repre-
sented by a first base station (BS) 110 and a second BS 120, and a mobile terminal 100 to be used in the mobile network.
The mobile terminal 100 may be, e.g., a mobile phone, portable computer, or other type of user equipment (UE). In the
following, the mobile terminal 100 will also be referred to as UE.
[0015] In the illustrated example, the mobile network is based on a heterogeneous network deployment using BSs
transmitting at different power levels. In the illustrated example the first BS 110 corresponds to a Macro BS and the
second BS 120 corresponds to a Pico BS. This means that the second BS 120 transmits at a lower Tx power than the
first BS 110. In accordance with the illustrated 3GPP LTE scenario, the BSs 110, 120 may each correspond to an evolved
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Node B (eNB) and the DL and UL transmissions 10, 20 may be transmitted across the Uu radio interface. As illustrated,
the BS 110 may be provided with a BS selection controller 115 for implementing functionalities of selecting a serving
BS as described herein. Similarly, the BS 120 may be provided with a BS selection controller 125 for implementing
functionalities of selecting a serving BS as described herein. Furthermore, also the UE 100 may be provided with a BS
selection controller 105 for implementing functionalities of selecting a serving BS as described herein.
[0016] According to embodiments as explained in the following, two different modes of selecting a serving BS of the
UE 100 are provided, and selection between these modes is accomplished on the basis of a traffic characteristic of the
UE 100. In a first mode, the serving BS is selected on the basis of a DL radio capacity of the BS as compared to one or
more other BSs. In a second mode, the serving BS is selected on the basis of a UL radio capacity of the BS as compared
to one or more other BSs.
[0017] The traffic characteristic of the UE 100 may in particular be indicative of an asymmetry between UL data traffic
and DL data traffic of the UE 100. In this case, if the traffic characteristic indicates a DL oriented asymmetry, e.g., an
amount of DL data traffic transmitted to the UE 100 which is larger than an amount of UL data traffic transmitted from
the UE 100, the first mode may be selected. On the other hand, if the traffic characteristic indicates a UL oriented
asymmetry, e.g., an amount of UL data traffic transmitted from the UE 100 which is larger than an amount of DL data
traffic transmitted to the UE 100, the second mode may be selected. The DL radio capacity may for example include or
be based on a received signal power of a signal transmitted from the BS to the UE 100, e.g., on the RSRP. The UL radio
capacity may for example include or be based on the pathloss between the UE 100 and the BS. However, the DL radio
capacity and the UL radio capacity may include other parameters as well. For example, the UL radio capacity may
include or be based on an amount of UL radio resources available at the BS and the DL radio capacity may include or
be based on an amount of DL radio resources available at the BS.
[0018] In the following, selection of the serving BS in the first mode and in the second mode will be further explained
by referring to illustrative cell border lines CB1 and CB2 in Fig. 1.
[0019] The cell border line CB1 illustrates a cell border between the first and second BSs 110, 120 when assuming a
selection mechanism on the basis of DL radio capacities of the BSs 110, 120, e.g., on the basis of the RSRP. In this DL
radio capacity based selection mechanism, the BS offering the highest DL radio capacity to the UE 100 would be selected
as the serving BS of the UE 100. The DL radio capacity based selection mechanism is favorable in view of DL performance
and may be used for implementing the above-mentioned first mode of selecting the serving BS. The cell border line CB2
illustrates a cell border between the first and second BSs 110, 120 when assuming a selection mechanism on the basis
of UL radio capacities of the BSs 110, 120, e.g., on the basis of the pathloss between the BS 110, 120 and the UE 100.
In this UL radio capacity based selection mechanism, the BS offering the highest UL radio capacity, e.g., the lowest
pathloss, would be selected as the serving BS. The UL radio capacity based selection mechanism is favorable in view
of UL performance and may be used for implementing the above-mentioned second mode of selecting the serving BS.
[0020] In the illustrative scenario of Fig. 1, the UE 100 is located in a transition area between the cell border lines CB1
and CB2. This means that the UL radio capacity based selection mechanism, which is favorable in view of UL performance,
would select the second BS 120, whereas the DL radio capacity based selection mechanism, which is favorable in view
of DL performance, would select the first BS 110. In this situation, overall performance can be improved by suitably
selecting between the first mode and the second mode.
[0021] The pathloss from a UE to a BS may be estimated by the difference between the RSRP at the UE and the Tx
power at the BS. In this case, it can be seen that the UE 100 being in the transition area between the first BS 110 and
the second BS 120 means that the RSRP of the first BS 110, denoted by RSRP1, the RSRP of the second BS 120,
denoted by RSRP2, the Tx power of the first BS 110, denoted by PTx1, and the Tx power of the second BS 120, denoted
by PTx2, satisfy the relation: 

[0022] Relation (1) may therefore be used to identify whether a particular UE is located in the transition area between
two BSs. The needed RSRPs can be obtained from measurement reports. The Tx powers can be obtained, e.g., from
Operations and Maintenance data or by exchanging messages with neighboring BSs.
[0023] As mentioned above, the traffic characteristic may be indicative of an asymmetry between UL data traffic and
DL data traffic of the UE. If such an asymmetry is detected for a UE in the transition area, the serving BS can be selected
to match the traffic characteristic of the UE by suitably choosing the first mode or the second mode.
[0024] The asymmetry may be detected by evaluating a traffic pattern of the UE. This may be accomplished on a
timescale which depends on the typical time for accomplishing a handover from the present serving BS to a new serving
BS. For example, if a handover can be accomplished within about 20 ms, the asymmetry may be detected by evaluating
the traffic pattern for at least 20 ms, e.g., for 100 ms or 1 s. If the typical time for accomplishing a handover is shorter,
the traffic pattern may be evaluated on shorter timescales.
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[0025] The detection of the asymmetry may be based on historic values, i.e., values measured in the past, on predicted
values, i.e., values expected to apply in the future, or on both historic values and predicted values.
[0026] An example of using historic values is to measure amounts of data traffic that was transmitted during a certain
time window. This amount of data traffic could be measured on the level of different protocol layers, e.g., on the level of
the physical layer, on the level of various link layer protocols such as Media Access Control (MAC), Radio Link Control
(RLC), Packet Data Convergence Protocol (PDCP), on the level of the networking layer, e.g., the Internet Protocol (IP),
on the level of the transport protocol such as Transport Control Protocol (TCP) or User Datagram Protocol (UDP), and/or
on the level of the application layer. Using an evaluation on the level of one or more link layer protocols may be beneficial
because radio resource management in the mobile network may be closely interacting with such link layer protocols,
which means that an accurate representation of the traffic pattern on the radio link to and from the UE can be obtained.
[0027] For obtaining predicted values, a fill level of one or more data buffer used for buffering the data traffic before
transmission on the radio link could be observed. A high fill level may indicate that a large amount of traffic will be
transmitted in a certain future time interval, and a low fill level may indicate that a small amount of traffic will be transmitted
in a certain future time interval.
[0028] In the DL the present serving BS can directly observe such data buffers because they would be situated in the
serving BS. Here, all data buffers provided for a particular UE could be taken into account. Alternatively, one or more
data buffers could be selected for observation, e.g., data buffers used for a dominant type of data traffic to the UE. For
example, in addition to logical channels that carry user plane data traffic, also logical channels for control purposes, e.g.,
carrying Radio Resource Control (RRC) messages, may be provided between the present serving BS and the UE. In
such cases, data buffers provided for the logical channels transmitting user plane data traffic could be observed, but not
the data buffers provided for the logical channels for control purposes. In the UL, the serving BS could indirectly observe
the fill level of the data buffers in the UE by evaluating control data received from the UE. For example, such control
data could be provided in the form of buffer-status reports from the UE. Such buffer-status reports may also be used by
the serving BS for performing scheduling decisions for the UE.
[0029] For obtaining predicted values, also a traffic type transmitted to or from the UE could be observed. For example,
if it is observed that the UE starts to receive video traffic, a large amount of data traffic can be expected to be transmitted
to the UE in a certain future time interval. The traffic type may for example be identified on the basis of a Quality of
Service Class Indicator (QCI) assigned to a logical channel between the present serving BS and the UE.
[0030] Fig. 2 shows a signaling diagram for schematically illustrating a process for selecting a serving BS of the UE
100. In this process, it is assumed that initially the BS 110 is the serving BS of the UE 100. Further, it is assumed that
the UE 100 was identified as a transition UE for which the BS 110 offers the higher DL radio capacity and the BS 120
offer the higher UL radio capacity. This identification may be accomplished as explained above using relation (1).
[0031] At step 201 the UE 100 determines control data. For example, the UE 100 may perform measurements and
generate one or more report to be transmitted to its serving BS, i.e., to the BS 110. In the illustrated scenario, it is
assumed that the determination of control data also includes generating a buffer status report. The buffer status report
may indicate a fill level of UL data buffers in the UE 100. In message 202, the control data are transmitted to the serving
BS 110. For example, the message 202 may include a MAC control element with the buffer status report.
[0032] At step 203, the serving BS 110 determines a traffic characteristic. The traffic characteristic is indicative of an
asymmetry between UL data traffic and DL data traffic of the UE 100. For this purpose, the serving BS 110 utilizes the
control data as received from the UE 100 and locally available data. In particular, the serving BS 110 may utilize the fill
level of UL data buffers as indicated by the received buffer status report and the fill levels of DL data buffers provided
at the serving BS 110 for buffering DL data traffic to be transmitted to the UE 100.
[0033] In the following, an example of an algorithm for determining the traffic characteristic will be explained in more
detail. The algorithm is based on averaged fill levels of DL and UL data buffers.
[0034] In this algorithm, the instantaneous fill level of one or more DL data buffer, referred to as inst_DL_buff, is directly
available to the serving BS 110. By observing this instantaneous fill level, the serving BS 110 may compute an average
fill level of the DL data buffer, referred to as mean_DL_buff, for time t+1. This is accomplished on the basis of the
instantaneous DL buffer size at time t and the average DL buffer at time t. A time-domain filter can be applied for this
purpose, e.g., by computing the average fill level of the DL data buffer according to: 

where β is a parameter of the time-domain filter with 0 ≤ β ≤ 1.
[0035] In the UL, it is assumed that the UE 100 reports its buffer status to its serving BS, e.g., in response to being
assigned a valid grant for a UL transmission. As mentioned above, this may be accomplished by sending a buffer status
report. The buffer status report may for example be included in a MAC control element which is transmitted on an UL
data channel, e.g., in message 202. A buffer-size field in the buffer-status report may indicate the amount of data awaiting



EP 2 786 617 B1

6

5

10

15

20

25

30

35

40

45

50

55

transmission across all logical channels of a group of logical channels, i.e., an instantaneous fill level of UL data buffers
in the UE 100, referred to as inst_UL_buff. By observing buffer status reports from the UE 100, the serving BS 110 may
compute an average fill level of the UL data buffers, referred to as mean_UL_buff, for time t+1. This is accomplished on
the basis of the instantaneous fill level of the UL data buffers at time t and the average fill level of the UL data buffers
at time t. A time-domain filter can be applied for this purpose, e.g., by computing the average fill level of the UL data
buffers according to: 

[0036] Depending on the value given to the parameter β, the contribution of the past fill levels on the computed average
DL and UL fill levels can be adjusted. A value of β close to 1, e.g., of 0.9, may be used to avoid frequent changes of the
average fill levels on a timescale of a few ms.
[0037] On the basis of the computed average DL and UL fill levels, the traffic characteristic may then be computed as
asymmetry value AV given by a ratio of the average UL fill level to the average DL fill level: 

[0038] As illustrated by message 204, the serving BS 110 may then report the determined traffic characteristic to the
UE 100.
[0039] In order to determine whether the presently selection of the serving BS is appropriate, UL and DL radio capacities
are determined. For this purpose, the BSs 110, 120 may transmit reference signals which can be used at the UE 100
for measurements 207. In particular, the measurements 207 may be used to determine RSRP values and/or pathloss
values for the BSs 110, 120. The UE 100 may then send message 208 to its serving BS 110 to report the measurement
results. In some scenarios, the type of measurements performed by the UE 100 may be selected depending on the
determined traffic characteristic, e.g., as indicated in message 204. For example, if the traffic characteristic indicates a
DL oriented asymmetry, the measurements 207 could be adapted to determine RSRP values for the BSs 110, 120, and
if the traffic characteristic indicates a UL oriented asymmetry, the measurements 207 could be adapted to determine
pathloss values for the BSs 110, 120. The message 204 could also include control data to instruct the UE 100 to perform
certain types of measurements.
[0040] At step 209, the serving BS 110 determines the DL radio capacities and/or the UL radio capacities for the BSs
110, 120. These radio capacities are then used as the basis for selecting the serving BS for the UE 100 at step 210,
i.e., to decide whether the selection of the BS 110 as the serving BS is still appropriate or if the BS 120 should be selected
and a handover initiated.
[0041] Depending on the traffic characteristic, the serving BS 110 may either use a first mode or a second mode for
performing the selection. In the first mode, the selection is based on the DL radio capacities, and in the second mode
the selection is based on the UL radio capacities. If the traffic characteristic indicates a DL oriented asymmetry, the first
mode may be selected, and if the traffic characteristic indicates a UL oriented asymmetry, the second mode may be
selected. As mentioned above, the determination of the radio capacities at step 209 may be based on the traffic char-
acteristic as well. For example, if the traffic characteristic indicates a DL oriented asymmetry and the first mode is
selected, the DL radio capacities may be determined at step 209, and if the traffic characteristic indicates a UL oriented
asymmetry and the second mode is selected, the UL radio capacities may be determined at step 209.
[0042] The selection between the first mode and the second mode may be accomplished by comparing the asymmetry
value AV to one or more parameters.
[0043] For example, if the asymmetry value AV is smaller than a configurable parameter δ with 0 < δ < 1, the first
mode may be selected, which means that the BS offering the higher DL radio capacity is selected. This may for example
result in the selection of a Macro BS as the serving BS, because the DL signals from the Macro BS are received with
larger power than the DL signals from a Pico BS. Since in the illustrated scenario, the BS 110 is a Macro BS and the
BS 120 is a Pico BS, the BS 110 may offer higher DL radio capacity than the BS 120. Therefore, the selection of the
BS 110 as the serving BS could be confirmed at step 210 and no handover need to be initiated.
[0044] On the other hand, if the asymmetry value AV is larger than a configurable parameter α with 0 < α < 1, the
second mode may be selected, which means that the BS offering the higher UL radio capacity is selected. This may for
example result in the selection of a Pico BS as the serving BS, because the UL signals from the UE 100 as received by
the Pico BS are subjected to lower pathloss than those received by the Macro BS. Since in the illustrated scenario, the
BS 110 is a Macro BS and the BS 120 is a Pico BS, the BS 120 may offer higher UL radio capacity than the BS 110.
Therefore, the BS 120 could be selected as the serving BS at step 210, and a handover from the BS 110 to the BS 120
be initiated. The handover may be initiated by the BS 110 by sending a handover request message 211 to the BS 120.
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[0045] Accordingly, in the process of Fig. 2, the selection of the serving BS is based on the traffic characteristic, in the
form of the asymmetry value AV, and on either DL radio capacities or UL radio capacities of the relevant BSs.
[0046] The above selection criteria could be adapted so as to allow for better taking into account certain scenarios.
For example, in certain deployments, in particular in a HetNet where the UE is close to the Macro BS, it may take very
long to drain a small UL buffer whereas a large DL buffer can be served quickly. This could be taken into account by
further basing the asymmetry value AV on capabilities of the BS, i.e., in the form of a theoretical throughput or link
budget. For example, link adaptation algorithms of the serving BS could be used to determine a theoretical data rate
which can be achieved for DL transmissions from the UE, e.g., by assuming that all available radio resources are given
to this UE, and the average DL or UL fill level could be normalized with this theoretical data rate.
[0047] Further, as an alternative or in addition to measuring the average DL and UL fill levels, an average throughput,
e.g., in the form of a measured average data rate, and/or an average resource utilization value, e.g., in the form of an
average percentage of available radio resources which are actually used, could be measured for the UE in the DL and
UL. The above average DL and UL fill levels could then be normalized with the measured average throughput or average
link utilization.
[0048] Accordingly, the asymmetry value AV could be calculated according to: 

[0049] In equation (5), norm_DL_buff is a normalized average DL fill level calculated on the basis of a theoretical or
measured DL throughput TP_DL and/or a DL resource utilization value RU_DL according to: 

 and norm_UL_buff is a normalized average UL fill level calculated on the basis of a theoretical or measured UL throughput
TP_UL and/or a UL resource utilization value RU_UL according to: 

[0050] When using measured throughputs and/or resource utilizations, it is possible to take into account what the UE
was actually allowed to transmit, which allows for obtaining accurate results, in particular in highly loaded cells. As
compared to that, the theoretical data rate may be quickly available without performing measurements, which can be
beneficial at the beginning of data transmission to or from the UE.
[0051] In order to avoid frequent handover procedures, the selection between the first mode and the second mode
may be additionally based on a timer. This timer could be started when the asymmetry value AV first meets one of the
above-mentioned conditions. If the asymmetry value AV continuously meets the same condition until the timer elapses,
the serving BS may switch between the first mode and the second mode, which may result in initiating a handover. If
the condition changes before the timer elapses, the timer may be restarted.
[0052] Fig. 3 shows a flowchart for schematically illustrating a method according to an embodiment of the invention.
The method may be used in a mobile network for selecting the serving BS of a UE, e.g., for selecting whether the BS
110 or the BS 120 is to be used as the serving BS of the UE 100. The method may be implemented by a BS selection
controller in a control node of a mobile network or in the UE, e.g., in the BS selection controller 105, 115, 125 as illustrated
in Fig. 1. For example, in an LTE implementation the BSs of the mobile network correspond to eNBs and may include
such a BS selection controller. Accordingly, in some scenarios, the method may be implemented in a present serving
BS of the UE to select a new serving BS of the UE or to confirm the present selection. In a UMTS implementation of the
mobile network, the BS selection controller may be implemented iny a Radio Network Controller (RNC) of the mobile
network, and in a GSM implementation, the BS selection controller may be implemented by a Base Station Controller
(BSC) of the mobile network. In other types of mobile networks, corresponding control entities may exist and be used
for implementing the method,
[0053] At step 310, a traffic characteristic of the UE is determined. The traffic characteristic may be determined by the
present serving BS of the UE or by a control node of the mobile network. Alternatively, the traffic characteristic could
also be determined by the UE or some other entity. The traffic characteristic may in particular be indicative of an asymmetry
between DL data traffic and UL data traffic of the UE. For this purpose, the traffic characteristic may for example include
the above-described asymmetry value AV.
[0054] In the method of Fig. 3, the traffic characteristic as determined at step 310 is used for selection between a first
mode of selecting the serving BS and a second mode for selecting the serving BS. In particular, as illustrated by step
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320, this may involve determining whether the traffic characteristic indicates a UL oriented asymmetry. If the traffic
characteristic does not indicate a UL oriented asymmetry, or if the traffic characteristic indicates a DL oriented asymmetry,
the first mode is selected and the method continues with steps 330 and 340, as indicated by branch "N". If the traffic
characteristic indicates a UL oriented asymmetry the second mode is selected and the method continues with steps 350
and 360, as indicated by branch "Y".
[0055] As mentioned above, the traffic characteristic may be determined from amounts of data transmitted to and from
the UE during a period of time or time window. In order to be compatible with typical handover times in the mobile
network, this period of time may be 20 ms or longer, e.g., 100 ms or 1 s.
[0056] As further mentioned above, the traffic characteristic may be determined from fill levels of buffers used for
storing DL data and UL data, e.g., a first fill level of a buffer for storing DL data to be transmitted to the UE and a second
fill level of a buffer for storing UL data to be transmitted from the UE. The second fill level may be determined from a
buffer status report transmitted from the UE and received by the present serving BS of the UE.
[0057] For determining the traffic characteristic, the first fill level and the second fill level may be averaged, e.g., using
time domain filtering such as given by equations (2) and (3), and the traffic characteristic may then be determined from
the averaged fill levels, e.g., using equation (4). The fill levels may also be normalized with data rates or resource
utilization values and the traffic characteristic may then be determined from normalized fill levels, e.g., using equations(5),
(6) and (7). Averaging and normalization of the fill levels may be combined or may be used separately.
[0058] For determining the asymmetry between DL and UL data traffic of the UE, also a quality of service class of a
service used at the UE may be taken into account, e.g., as indicated by a QCI used during radio link establishment.
[0059] In the first mode, the serving BS is selected on the basis of its DL radio capacity as compared to one or more
other BSs. For this purpose, DL radio capacities may be determined at step 330 and the BS selected on the basis of
these DL radio capacities at step 340. For example, the DL radio capacity may be based on a received signal power of
a signal transmitted from the BS to the UE, e.g., a RSRP. The DL radio capacity may also be based on an amount of
DL radio resources which are available at the BS, e.g., in the form of time and/or frequency resources which can be
allocated to the UE. Accordingly, the BS offering the highest RSRP and/or the highest amount of available DL resources
may be selected in the first mode.
[0060] In the second mode, the serving BS is selected on the basis of its UL radio capacity as compared to one or
more other BSs. For this purpose, UL radio capacities may be determined at step 350 and the BS selected on the basis
of these UL radio capacities at step 360. For example, the UL radio capacity may be based on a pathloss between the
UE and the BS, e.g., as determined from a received signal power and the transmit power of a signal transmitted between
the UE and the BS. The UL radio capacity may also be based on an amount of UL radio resources which are available
at the base station, e.g., in the form of time and/or frequency resources which can be allocated to the UE. Accordingly,
the BS offering the lowest pathloss and/or the highest amount of available UL resources may be selected in the second
mode.
[0061] If the BS as selected at step 340 or 360 is different from the present serving BS, a handover of the UE to the
selected new serving BS may be initiated. This may for example involve sending a handover request message from the
present serving BS to the selected new serving BS.
[0062] According to some embodiments, triggering of handovers and selection of the serving BS may be controlled
on the basis of a handover settings table, which may be stored at the BS or at the UE. The handover settings table may
include a number of table items relating handover settings, e.g., a triggering policy or BS selection policy, to corresponding
traffic patterns. Accordingly, the handover settings table may be used to select handover settings on the basis of a
detected traffic pattern. This may also include the above selection between the first mode and the second mode of
selecting the serving BS.
[0063] A search in the handover settings table may be initiated by a change in a key traffic pattern of a UE. In other
words, a small change of the traffic pattern may not trigger the search, for example if there is merely a change in mean
traffic bit rate increases from 200 kbps to 400 kbps or a change in frame interval from 20 ms to 30 ms. As compared to
that, a change of the key traffic pattern indicates a qualitative change in the traffic pattern, e.g., a traffic orientation
change from UL oriented asymmetry to DL oriented asymmetry, from DL oriented asymmetry to UL oriented asymmetry,
or from UL or DL oriented asymmetry to UL-DL symmetry. Such qualitative changes in the traffic pattern may have
significant impact on performance, resource consumption, and system robustness. Accordingly, a corresponding adap-
tation of handover settings can be beneficial.
[0064] In the following, some examples of key traffic patterns and corresponding handover settings will be further
explained.
[0065] According to a first example, the key traffic pattern corresponds to an UL oriented asymmetry, and handover
settings to be applied when this key traffic pattern is detected are provided in a corresponding item of the handover
settings table.
[0066] Accordingly, if the detected traffic pattern indicates an UL oriented asymmetry, the corresponding table item
will be selected and the handover settings defined therein be applied. These handover settings may specifically define
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that the above-mentioned second mode of selecting the serving BS is to be applied. This may specifically mean that the
serving BS is selected on the basis of pathloss measurements and/or other UL radio capacities. With these handover
settings, the handover is controlled to be accomplished to a BS which offers the highest UL radio capacity to the UE,
e.g., in terms of lowest pathloss and/or highest amount of available UL radio resources.
[0067] According to a second example, the key traffic pattern corresponds to an DL oriented asymmetry, and handover
settings to be applied when this key traffic pattern is detected are provided in a corresponding item of the handover
settings table.
[0068] Accordingly, if the detected traffic pattern indicates an DL oriented asymmetry, the corresponding table item
will be selected and the handover settings defined therein be applied. These handover settings may specifically define
that the above-mentioned first mode of selecting the serving BS is to be applied. This may specifically mean that the
serving BS is selected on the basis of RSRP measurements and/or other DL radio capacities. With these handover
settings, the handover is controlled to be accomplished to a BS which offers the highest DL radio capacity to the UE,
e.g., in terms of highest RSRP and/or highest amount of available DL radio resources.
[0069] The above key traffic patterns may be further subdivided on the basis of additional parameters, e.g., on the
basis of throughput. For example, besides the orientation of the asymmetry, the data rate may be used to define the
key traffic pattern. In this way, a UE with higher UL/DL data rate could be provided with corresponding handover settings
so that the handover can be controlled to be accomplished to a BS which offers a higher amount of available UL radio
resources so as to increase the traffic bandwidth. Similarly, a UE with lower UL/DL data rate could be provided with
corresponding handover settings so that the handover can be controlled to be accomplished to a BS which offers a lower
amount of available UL/DL radio resources so as to decrease the traffic bandwidth.
[0070] When for a certain UE a key traffic pattern corresponding to a UL oriented asymmetry is detected, it is beneficial
to use the handover settings as defined in the corresponding item of the handover settings table. When the traffic pattern
of this UE changes to a DL oriented asymmetry, it is beneficial to change to the handover settings as defined in the table
item corresponding to the DL oriented asymmetry.
[0071] According to a third example, the key traffic pattern corresponds to a load-based traffic pattern, and handover
settings to be applied when this key traffic pattern is detected are provided in a corresponding item of the handover
settings table.
[0072] Accordingly, if the detected traffic pattern matches certain load criteria, the corresponding table item will be
selected and the handover settings defined therein be applied. Such handover settings may be designed in order to
keep a good load balance between different BSs. For this purpose, a load value for the UE may be calculated in terms
of UL or DL interference, power consumption, data throughput, or the like. The load value may then be compared to
values as defined for the key traffic pattern. The handover settings for the load-based traffic pattern may for example
involve using DL and/or UL radio capacities as well as cell load information as a basis for selecting the serving BS. In
this way, a UE with high load requirement may be handed over to a BS with more load room, with less interference to
neighboring BSs. If a UE generates a high traffic load, using the handover settings corresponding to the load-based
traffic pattern may be beneficial, e.g., in terms of load balancing between different BSs.
[0073] By means of the handover settings table, the handover settings for a UE can be efficiently adapted to different
traffic patterns of the UE. This may be accomplished statically for different types of UE, but also dynamically as the traffic
pattern of the UE changes. In this way, utilization of system resources and/or performance can be improved.
[0074] An example of a method using dynamic adaptation of the handover settings is illustrated in Fig. 4.
[0075] At step 410 of this method, it is determined whether a traffic characteristic of a UE has changed, e.g., form DL
oriented asymmetry to UL oriented asymmetry or vice versa. This determination may for example be accomplished by
the present serving BS of the UE. If the traffic characteristic has not changed, as indicated by branch "N", the method
returns to repeat step 410. If the traffic characteristic has changed, as indicated by branch "Y", a search in the handover
setting table is triggered at step 420. In this search, the changed traffic characteristic is used to find a matching key
traffic pattern and corresponding table item in the handover settings table.
[0076] At step 430, the handover settings from this table item are selected and applied to be used for future handover
procedures.
[0077] In the following, an exemplary scenario of applying different handover settings on the basis the handover
settings table will be explained in connection with Fig. 5. In Fig. 5, it is assumed that the handover settings table is
located at the BS 110, and the BS 110 detects one or more traffic characteristics in order to identify a key traffic pattern
defined in the handover settings table.
[0078] At step 501, the UE 100 initiates data traffic, e.g., in order to use a certain service. Subsequently, as illustrated
at 502, radio resources may be negotiated between the UE 100 and the BS 110, e.g., to setup a radio bearer with a
certain QCI.
[0079] At step 504, the BS 110 determines a traffic characteristic, e.g., the asymmetry value AV as described above.
The BS 110 may use information received while negotiating the radio resources for determining the traffic characteristic,
e.g., a QCI. The determined traffic characteristic may be used as input to identify a table item in the handover settings
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table. The BS 110 may then select the corresponding handover settings from this table item to be applied for controlling
handover procedures of the UE 100. By message 504, the UE 100 may be informed of the selected handover settings.
For example, this may be accomplished by using a modified RRC signaling message, e.g., an RRC reconfiguration
message.
[0080] At some time, as indicated by step 505, the BS 110 may again determine the traffic characteristic, e.g., by
performing measurements on DL and/or UL data traffic of the UE 100.
[0081] This may result in the detected traffic characteristic matching a different key traffic pattern, and the BS 110
may obtain corresponding updated handover settings from the handover settings table. By message 506, the UE 100
may be informed of the updated handover settings. As in the case of message 504, a modified RRC signaling message,
e.g., an RRC reconfiguration message may be used for this purpose.
[0082] At 507, the data traffic generated by the UE 100 is assumed to change, e.g., due to a certain event related to
the service used at the UE 100, such as starting of data download to the UE 100. This may be detected by the BS 110
at step 508, e.g., by performing measurements on DL and/or UL data traffic of the UE 100. This may result in the detected
traffic characteristic matching a different key traffic pattern, and the BS 110 may obtain corresponding updated handover
settings from the handover settings table. By message 509, the UE 100 may be informed of the updated handover
settings. As in the case of message 504, a modified RRC signaling message, e.g., an RRC reconfiguration message
may be used for this purpose.
[0083] Application of new handover settings in the processes of Figs. 4 and 5 may in particular involve switching
between the first mode and the second mode of selecting the serving BS.
[0084] Fig. 6 schematically illustrates exemplary structures for implementing the above-described concepts in a BS,
e.g., in the BS 110 of Figs. 1, 2, and 5 or in the BS 120 of Figs. 1 and 2.
[0085] In the illustrated structure, the BS includes a radio interface 130 for transmitting DL transmissions and/or for
receiving UL transmissions. Such DL and UL transmissions may include user plane data, but also control data, such as
measurement reports or buffer status reports. It is to be understood that for implementing transmit functionalities the
interface 130 will include one or more transmitters, and that for implementing receive functionalities the interface 130
will include one or more receivers. The interface 130 may correspond to the Uu radio interface according to 3GPP LTE.
The interface 130 is capable of receiving and decoding UL transmissions not only from UEs served by the BS, but also
from UEs served by another BS. Further, the BS may includes a backhaul interface 140. The backhaul interface 140
may for example be used for communicating with one or more other BSs when initiating a handover of a UE.
[0086] Further, the BS includes a processor 150 coupled to the interface 130 and a memory 160 coupled to the
processor 150. The memory 160 may include a read-only memory (ROM), e.g., a flash ROM, a random-access memory
(RAM), e.g., a Dynamic RAM (DRAM) or static RAM (SRAM), a mass storage, e.g., a hard disk or solid state disk, or
the like. The memory 160 includes suitably configured program code to be executed by the processor 150 so as to
implement the above-described functionalities of the BS 110. More specifically, the memory 160 may include a control
module 170 for controlling communication with respect to one or more UE, e.g., the UE 100 of Figs. 1, 2, and 5. Further,
the memory 160 may include a DL radio capacity determination module 172 for determining DL and UL radio resources
to be used in the above first and second mode of selecting the serving BS. The DL and UL radio capacities may for
example include RSRP values or pathloss values. Further, the memory 160 may also include a traffic characteristic
determination module 174 for determining a traffic characteristic to be used as a basis for selecting between the first
mode and the second mode. As mentioned above, the traffic characteristic may for example be indicative of an asymmetry
between DL data traffic and UL data traffic of a UE. Further, the memory 160 may also include a selection module 176
for identifying or selecting transition UEs and/or for selecting a serving BSs of a UE using the above-mentioned first or
second mode. That is to say, the selection module 176 may configure the processor 150 to perform selection of the
serving BS either according to the first mode or according to the second mode. The memory 160 may also be used for
providing one or more DL buffer for storing data to be transmitted to a certain UE. As mentioned above, the fill level of
such a DL buffer may be used as input by the traffic characteristic determination module.
[0087] It is to be understood that the structure as illustrated in Fig. 6 is merely schematic and that the BS may actually
include further components which, for the sake of clarity, have not been illustrated, e.g., further interfaces. Also, it is to
be understood that the memory 160 may include further types of program code modules, which have not been illustrated.
For example, the memory 160 may include program code modules for implementing typical functionalities of a BS.
According to some embodiments, also a computer program product may be provided for implementing concepts according
to embodiments of the invention, e.g., a computer-readable medium storing the program code and/or other data to be
stored in the memory 160.
[0088] As can be seen, by using the above described concepts balancing of DL performance and UL performance in
a heterogeneous network can be achieved. This can be implemented in a manner which is transparent to the UE and
without excessive impact on existing technologies.
[0089] It is to be understood that the examples and embodiments as explained above are merely illustrative and
susceptible to various modifications. For example, the concepts could be used in other types of mobile communication
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network. For example, the concepts may not only be used in heterogeneous network deployments using Macro and
Pico BSs, but also in heterogeneous network deployments alternatively or additionally using so called Femto Cells or
Micro Cells. Further, the concepts may also be applied in homogeneous network deployments in which imbalances
between DL and UL connections may occur for other reasons. Further, it is to be understood that the above concepts
may be implemented by using correspondingly designed software in existing BSs, or by using dedicated hardware in
the BSs.

Claims

1. A method of selecting a base station (110, 120) to be used as a serving base station of a mobile terminal (100), the
method comprising:

determining a first fill level of a buffer for storing downlink data to be transmitted to the mobile terminal;
determining a second fill level of a buffer for storing uplink data to be transmitted from the mobile terminal;
determining a traffic characteristic of the mobile terminal (100) from the first fill level and the second fill level,
wherein the traffic characteristic indicates an asymmetry between uplink data traffic of the mobile terminal and
downlink data traffic of the mobile terminal; and
on the basis of the traffic characteristic selecting between

- a first mode in which the base station (110, 120) to be used as the serving base station is selected on the
basis of its downlink radio capacity as compared to one or more other base stations (110, 120); and
- a second mode in which the base station (110, 120) to be used as the serving base station is selected on
the basis of its uplink radio capacity as compared to one or more other base stations (110, 120).

2. The method according to claim 1, comprising at least one of the steps:

if the traffic characteristic of the mobile terminal (100) indicates a downlink oriented asymmetry, selecting the
first mode and
if the traffic characteristic of the mobile terminal (100) indicates an uplink oriented asymmetry, selecting the
second mode.

3. The method according to any one of claims 1 to 2, comprising:

determining an amount of downlink data transmitted to the mobile terminal (100) during a period of time;
determining an amount of uplink data transmitted from the mobile terminal (100) during said period of time; and
determining the traffic characteristic from the amount of downlink data and the amount of uplink data.

4. The method according to claim 3,
wherein said period of time is longer than 20 ms.

5. The method according to claim 1, comprising:

averaging the first fill level;
averaging the second fill level; and
determining the traffic characteristic from the averaged first fill level and the averaged second fill level.

6. The method according to any one of claims 1 to 5, comprising:

normalizing the first fill level with a downlink data rate that can be achieved for transmission of the downlink
data to the mobile terminal (100);
normalizing the second fill level with an uplink data rate that can be achieved for transmission of the uplink data
from the mobile terminal (100); and
determining the traffic characteristic from the normalized first fill level and the normalized second fill level.

7. The method according to claim 6, comprising:

further normalizing the first fill level with a downlink resource utilization value of the mobile terminal (100); and



EP 2 786 617 B1

12

5

10

15

20

25

30

35

40

45

50

55

further normalizing the second fill level with an uplink resource utilization value of the mobile terminal (100).

8. The method according to any one of claims 1 to 7, comprising:

receiving a buffer status report from the mobile terminal (100); and
determining the second fill level from the buffer status report.

9. The method according to any one of claims 1 to 8,
detecting a quality of service class of a service used at the mobile terminal (100); and determining the asymmetry
between uplink data traffic of the mobile terminal (100) and downlink data traffic of the mobile terminal (100) from
the quality of service class.

10. The method according to any one of the preceding claims,
wherein the downlink radio capacity is based on at least one of
a received signal power of a signal (10) transmitted from the base station (110, 120) to the mobile terminal (100) and
an amount of downlink radio resources which are available at the base station (110, 120).

11. The method according to any one of the preceding claims,
wherein the uplink capacity is based on at least one of
a pathloss of a signal (20) transmitted from the mobile terminal (100) to the base station (110, 120) and
an amount of uplink radio resources which are available at the base station (110, 120).

12. The method according to any one of the preceding claims, comprising:

initiating handover of the mobile terminal (100) to the base station (110, 120) selected to be used as the serving
base station.

13. A base station (110, 120), comprising:

a radio interface (130) to send downlink transmissions to a mobile terminal (100) and to receive uplink trans-
missions from the mobile terminal (100); and
a processor (150) configured to select a base station (110, 120) to be used as a serving base station of the
mobile terminal (100),
wherein the processor (150) is configured
to determine a first fill level of a buffer for storing downlink data to be transmitted to the mobile terminal,
to determine a second fill level of a buffer for storing uplink data to be transmitted from the mobile terminal,
to determine a traffic characteristic of the mobile terminal (100) from the first fill level and the second fill level,
wherein the traffic characteristic indicates an asymmetry between uplink data traffic of the mobile terminal and
downlink data traffic of the mobile terminal, and,
on the basis of the traffic characteristic, to select between

- a first mode in which the processor (150) is configured to select the base station (110, 120) to be used
as the serving base station on the basis of its downlink radio capacity as compared to one or more other
base stations (110, 120); and
- a second mode in which the processor is configured to select the base station (110, 120) to be used as
the serving base station on the basis of its uplink radio capacity as compared to one or more other base
stations (110, 120).

14. The base station (110, 120) according to claim 13,
wherein the processor (150) is further configured to perform steps of a method as defined in any one of claims 2 to 12.

15. A computer program product comprising program code to be executed by a processor (150) of a base station (110,
120), thereby causing the base station (110, 120) to perform a method as defined by any one of claims 1 to 12.

Patentansprüche

1. Verfahren zum Auswählen einer Basisstation (110, 120), die als eine versorgende Basisstation eines mobilen End-
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geräts (100) zu verwenden ist, wobei das Verfahren Folgendes umfasst:

Bestimmen eines ersten Füllstands eines Puffers zum Speichern von Downlink-Daten, die an das mobile End-
gerät zu übertragen sind;
Bestimmen eines zweiten Füllstands eines Puffers zum Speichern von Uplink-Daten, die von dem mobilen
Endgerät zu übertragen sind;
Bestimmen einer Verkehrseigenschaft des mobilen Endgeräts (100) aus dem ersten Füllstand und dem zweiten
Füllstand, wobei die Verkehrseigenschaft eine Asymmetrie zwischen dem Uplink-Datenverkehr des mobilen
Endgeräts und dem Downlink-Datenverkehr des mobilen Endgeräts angibt; und
auf der Basis der Verkehrseigenschaften, Wählen zwischen

- einem ersten Modus, in dem die Basisstation (110, 120), die als versorgende Basisstation zu verwenden
ist, auf der Basis ihrer Downlink-Funkkapazität im Vergleich zu einer oder mehreren anderen Basisstationen
(110, 120) ausgewählt wird; und
- einem zweiten Modus, in dem die Basisstation (110, 120), die als versorgende Basisstation zu verwenden
ist, auf der Basis ihrer Uplink-Funkkapazität im Vergleich zu einer oder mehreren anderen Basisstationen
(110, 120) ausgewählt wird.

2. Verfahren nach Anspruch 1, umfassend zumindest einen der folgenden Schritte:

wenn die Verkehrseigenschaft des mobilen Endgeräts (100) eine Downlink-orientierte Asymmetrie anzeigt,
Auswählen des ersten Modus und
wenn die Verkehrseigenschaft des mobilen Endgeräts (100) eine Uplink-orientierte Asymmetrie anzeigt, Aus-
wählen des zweiten Modus.

3. Verfahren nach einem der Ansprüche 1 bis 2, umfassend:

Bestimmen einer Menge von Downlink-Daten, die an das mobile Endgerät (100) während einer Zeitperiode
übertragen werden;
Bestimmen einer Menge von Uplink-Daten, die von dem mobilen Endgerät (100) während der Zeitperiode
übertragen werden; und
Bestimmen der Verkehrseigenschaft aus der Menge von Downlink-Daten und der Menge von Uplink-Daten.

4. Verfahren nach Anspruch 3,
wobei die Zeitperiode länger als 20 ms beträgt.

5. Verfahren nach Anspruch 1, umfassend:

Bilden des Mittelwerts des ersten Füllstands;
Bilden des Mittelwerts des zweiten Füllstands; und
Bestimmen der Verkehrseigenschaft aus dem gemittelten ersten Füllstand und dem gemittelten zweiten Füll-
stand.

6. Verfahren nach einem der Anspruche 1 bis 5, umfassend:

Normalisieren des ersten Füllstands mit einer Downlink-Datenrate, die zur Übertragung der Downlink-Daten
an das mobile Endgerät (100) erreicht werden kann;
Normalisieren des zweiten Füllstands mit einer Uplink-Datenrate, die zur Übertragung der Uplink-Daten von
dem mobilen Endgerät (100) erreicht werden kann;
Bestimmen der Verkehrseigenschaft aus dem normalisierten ersten Füllstand und dem normalisierten zweiten
Füllstand.

7. Verfahren nach Anspruch 6, umfassend:

weiteres Normalisieren des ersten Füllstands mit einem Downlink-Ressourcenausnutzungswert des mobilen
Endgeräts (100); und
weiteres Normalisieren des zweiten Füllstands mit einem Uplink-Ressourcenausnutzungswert des mobilen
Endgeräts (100) .
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8. Verfahren nach einem der Ansprüche 1 bis 7, umfassend:

Empfangen eines Pufferstatusberichts von dem mobilen Endgerät (100); und
Bestimmen des zweiten Füllstands aus dem Pufferstatusbericht.

9. Verfahren nach einem der Ansprüche 1 bis 8,
Erfassen einer Dienstgüteklasse eines Dienstes, der an dem mobilen Endgerät (100) verwendet wird; und Bestimmen
der Asymmetrie zwischen dem Uplink-Datenverkehr des mobilen Endgeräts (100) und dem Downlink-Datenverkehr
des mobilen Endgeräts (100) aus der Dienstgüteklasse.

10. Verfahren nach einem der vorhergehenden Ansprüche, wobei die Downlink-Funkkapazität auf zumindest einer von
einer empfangenen Signalleistung eines Signals (10), das von der Basisstation (110, 120) an das mobile Endgerät
(100) übertragen wird, und
einer Menge von Downlink-Funkressourcen, die an der Basisstation (110, 120) verfügbar sind, basiert.

11. Verfahren nach einem der vorstehenden Ansprüche,
wobei die Uplink-Kapazität auf zumindest einer Übertragungsdämpfung eines Signals (20), das von dem mobilen
Endgerät (100) zu der Basisstation (110, 120) übertragen wird, und
einer Menge von Uplink-Funkressourcen, die an der Basisstation (110, 120) verfügbar sind, basiert.

12. Verfahren nach einem der vorstehenden Ansprüche, umfassend:
Initiieren einer Übergabe des mobilen Endgeräts (100) an die Basisstation (110, 120), die ausgewählt ist, um als
die versorgende Basisstation verwendet zu werden.

13. Basisstation (110, 120), umfassend:

eine Funkschnittstelle (130) zum Senden von Downlink-Übertragungen an ein mobiles Endgerät (100) und zum
Empfangen von Uplink-Übertragungen von dem mobilen Endgerät (100); und
einen Prozessor (150), der konfiguriert ist, um eine Basisstation (110, 120) auszuwählen, die als versorgende
Basisstation des mobilen Endgeräts (100) zu verwenden ist, wobei der Prozessor (150) konfiguriert ist zum
Bestimmen eines ersten Füllstands eines Puffers zum Speichern von Downlink-Daten, die an das mobile End-
gerät zu übertragen sind,
Bestimmen eines zweiten Füllstands eines Puffers zum Speichern von Uplink-Daten, die von dem mobilen
Endgerät zu übertragen sind,
Bestimmen einer Verkehrseigenschaft des mobilen Endgeräts (100) aus dem ersten Füllstand und dem zweiten
Füllstand, wobei die Verkehrseigenschaft eine Asymmetrie zwischen dem Uplink-Datenverkehr des mobilen
Endgeräts und dem Downlink-Datenverkehr des mobilen Endgeräts angibt, und auf der Basis der Verkehrsei-
genschaften, Wählen zwischen

- einem ersten Modus, in dem der Prozessor (150) konfiguriert ist, um die Basisstation (110, 120), die als
versorgende Basisstation zu verwenden ist, auf der Basis ihrer Downlink-Funkkapazität im Vergleich zu
einer oder mehreren anderen Basisstationen (110, 120) auszuwählen; und
- einem zweiten Modus, in dem der Prozessor konfiguriert ist, um die Basisstation (110, 120), die als
versorgende Basisstation zu verwenden ist, auf der Basis ihrer Uplink-Funkkapazität im Vergleich zu einer
oder mehreren anderen Basisstationen (110, 120) auszuwählen.

14. Basisstation (110, 120) nach Anspruch 13,
wobei der Prozessor (150) ferner dazu konfiguriert ist, um Schritte eines Verfahrens nach einem der Ansprüche 2
bis 12 durchzuführen.

15. Computerprogrammprodukt umfassend Programmcode, der von einem Prozessor (150) einer Basisstation (110,
120) auszuführen ist, wodurch bewirkt wird, dass die Basisstation (110, 120) ein Verfahren nach einem der Ansprüche
1 bis 12 ausführt.

Revendications

1. Procédé de sélection d’une station de base (110, 120) à utiliser comme station de base de desserte d’un terminal
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mobile (100), le procédé comprenant :

la détermination d’un premier niveau de remplissage d’un tampon servant à stocker des données sortantes à
transmettre au terminal mobile ;
la détermination d’un second niveau de remplissage d’un tampon servant à stocker des données entrantes à
transmettre au terminal mobile ;
la détermination d’une caractéristique de trafic du terminal mobile (100) à partir du premier niveau de remplissage
et du second niveau de remplissage, la caractéristique de trafic indiquant une asymétrie entre le trafic de
données entrantes du terminal mobile et le trafic de données sortantes du terminal mobile ; et
la réalisation d’une sélection, en fonction de la caractéristique de trafic, entre

- un premier mode dans lequel la station de base (110, 120) à utiliser comme station de base de desserte
est sélectionnée en se basant sur sa capacité radio de liaison descendante par rapport à une ou plusieurs
autres stations de base (110, 120) ; et
- un second mode dans lequel la station de base (110, 120) à utiliser comme station de base de desserte
est sélectionnée en se basant sur sa capacité radio de liaison descendante par rapport à une ou plusieurs
autres stations de base (110, 120) .

2. Procédé selon la revendication 1, comprenant au moins l’une des étapes suivantes :

la sélection du premier mode si la caractéristique de trafic du terminal mobile (100) indique une asymétrie
orientée vers la liaison descendante, et
la sélection du second mode si la caractéristique de trafic du terminal mobile (100) indique une asymétrie
orientée vers la liaison montante.

3. Procédé selon l’une quelconque des revendications 1 et 2, comprenant :

la détermination d’une quantité de données sortantes transmises au terminal mobile (100) pendant une période
de temps ;
la détermination d’une quantité de données entrantes transmises au terminal mobile (100) pendant ladite période
de temps ; et
la détermination de la caractéristique de trafic à partir de la quantité de données sortantes et de la quantité de
données entrantes.

4. Procédé selon la revendication 3,
dans lequel ladite période de temps est supérieure à 20 ms.

5. Procédé selon la revendication 1, comprenant :

le calcul de la moyenne du premier niveau de remplissage ;
le calcul de la moyenne du second niveau de remplissage ; et
la détermination de la caractéristique de trafic à partir du premier niveau de remplissage moyen et du second
niveau de remplissage moyen.

6. Procédé selon l’une quelconque des revendications 1 et 5, comprenant :

la normalisation du premier niveau de remplissage avec un débit de données sortantes qui peut être atteint
pour la transmission des données sortantes au terminal mobile (100) ;
la normalisation du second niveau de remplissage avec un débit de données entrantes qui peut être atteint
pour la transmission des données entrantes à partir du terminal mobile (100) ; et
la détermination de la caractéristique de trafic à partir du premier niveau de remplissage normalisé et du second
niveau de remplissage normalisé.

7. Procédé selon la revendication 6, comprenant :

une normalisation supplémentaire du premier niveau de remplissage avec une valeur d’utilisation des ressources
de la liaison descendante du terminal mobile (100) ; et
une normalisation supplémentaire du second niveau de remplissage avec une valeur d’utilisation des ressources
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de la liaison montante du terminal mobile (100).

8. Procédé selon l’une quelconque des revendications 1 et 7, comprenant :

la réception d’un rapport d’état de tampon provenant du terminal mobile (100) ; et
la détermination du second niveau de remplissage à partir du rapport d’état de tampon.

9. Procédé selon l’une quelconque des revendications 1 et 8, comprenant
la détection d’une classe de qualité de service d’un service utilisé sur le terminal mobile (100) ; et
la détermination de l’asymétrie entre le trafic de données entrantes du terminal mobile (100) et le trafic de données
sortantes du terminal mobile (100) à partir de la classe de qualité de service.

10. Procédé selon l’une quelconque des revendications précédentes,
dans lequel la capacité radio de liaison descendante est basée sur au moins l’une d’une
puissance de signal reçue d’un signal (10) transmis de la station de base (110, 120) au terminal mobile (100) et
d’une quantité de ressources radio de liaison descendante qui sont disponibles au niveau de la station de base
(110, 120).

11. Procédé selon l’une quelconque des revendications précédentes, dans lequel la capacité radio de liaison montante
est basée sur au moins l’un d’un
affaiblissement d’un signal (20) transmis du terminal mobile (100) à la station de base (110, 120) et d’une quantité
de ressources radio de liaison montante qui sont disponibles au niveau de la station de base (110, 120).

12. Procédé selon l’une quelconque des revendications précédentes, comprenant :
l’initiation d’un transfert du terminal mobile (100) à la station de base (110, 120) sélectionnée, à utiliser comme
station de base de desserte.

13. Station de base (110, 120), comprenant :

une interface radio (130) pour envoyer des transmissions de liaison descendante à un terminal mobile (100) et
pour recevoir des transmissions de liaison montante à partir du terminal mobile (100) ; et
un processeur (150) conçu de manière à sélectionner une station de base (110, 120) à utiliser comme station
de base de desserte du terminal mobile (100), le processeur (150) étant conçu de manière à
déterminer un premier niveau de remplissage d’un tampon servant à stocker des données sortantes à trans-
mettre au terminal mobile,
déterminer un second niveau de remplissage d’un tampon servant à stocker des données entrantes à transmettre
au terminal mobile,
déterminer une caractéristique de trafic du terminal mobile (100) à partir du premier niveau de remplissage et
du second niveau de remplissage, la caractéristique de trafic indiquant une asymétrie entre le trafic de données
entrantes du terminal mobile et le trafic de données sortantes du terminal mobile, et sur la base de la caracté-
ristique de trafic,
effectuer une sélection entre

- un premier mode dans lequel le processeur (150) est conçu de manière à sélectionner la station de base
(110, 120) à utiliser comme station de base de desserte en se basant sur sa capacité radio de liaison
descendante par rapport à une ou plusieurs autres stations de base (110, 120) ; et
- un second mode dans lequel le processeur est conçu de manière à sélectionner la station de base (110,
120) à utiliser comme station de base de desserte en se basant sur sa capacité radio de liaison montante
par rapport à une ou plusieurs autres stations de base (110, 120).

14. Station de base (110, 120) selon la revendication 13, dans laquelle le processeur (150) est en outre conçu de
manière à réaliser les étapes d’un procédé selon l’une quelconque des revendications 2 à 12.

15. Produit de programme informatique comprenant un code de programme à exécuter par un processeur (150) d’une
station de base (110, 120), permettant ainsi à la station de base (110, 120) de réaliser un procédé selon l’une
quelconque des revendications 1 à 12.
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