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Apparatus, Method, and Computer Program for a Mobile Transceiver and a Base

Station Transceiver

Embodiments of the present invention relate to mobile communications, more particularly

5 to transmission configurations of multiple transmit antennas at a mobile transceiver.

Background

Demands for higher data rates for mobile services are steadily increasing. At the same time
modern mobile communication systems as 3rd Generation systems (3G) and 4th
Generation systems (4G) provide enhanced technologies, which enable higher spectral
10 efficiencies and allow for higher data rates and cell capacities. Among these enhanced
technologies there are concepts, which make use of multiple antennas at the mobile
transceivers or User Equipment (UE). Uplink Closed Loop Transmit Diversity (CLTD) is
currently being specified for High Speed Packet Access (HSPA) in 3GPP (3™ Generation
Partnership Project). In CLTD, the UE transmits via two antennas where the transmission
15 signal is pre-coded by (different) complex weights for each antenna prior to transmission.
That is to say, the signals of the transmit antennas are adjusted with respect to their phase
and amplitude in order to achieve a beneficial superposition of the signals at a base station
transceiver. The effect of pre-coding the signals allows the UE transmission to be beam-
formed to the Node B (NB) or base station antenna. The pre-coding weights are
20 determined by the NB based on channel estimates of the UE’s uplink radio link.

Transmit diversity can improve the link and system capacity. 3GPP investigations on
CLTD showed to improve the system performance and hence from a network point of

view, it should not be deactivated, i.e. it should be used whenever possible.

Summary

25 Embodiments are based on the finding that CLTD requires the UE to transmit on both
antennas and since each transmit branch requires a Power Amplifier (PA), the UE
consumes more power when operating CLTD compared to only single branch or single
antenna transmission (i.e. without transmit diversity). As this affects the battery life of the

UE it is another finding that it is desirable that CLTD, or more generally the antenna
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configuration of a UE, can be deactivated if the impact on the battery life is significant.
According to yet another finding, the UE is aware of its battery consumption and therefore
it should be allowed for the UE to request for CLTD to be switched off by the NB,

requesting to change the antenna configuration, respectively. In other words, it is one

(%

finding that from a UE point of view, preserving battery life may be of higher importance

than an optimized link or system capacity.

Hence, a balance between performance and battery life can be desirable, and since only the
network can enable/disable CLTD, it is a further finding that the UE can provide sufficient
information to the network to enable it to decide whether to enable or disable CLTD. Thus,

10 it is desirable to provide suitable and sufficient information from the UE to the network,
for the network to decide whether CLTD is enabled or disabled.

In other words, it is a further finding that a simple on/off request from the UE to the
network to enable or disable CLTD may not be sufficient, as the network may not be able
to decide with respect to a desired balance between performance and battery life of the UE.
15 That is to say, based on a simple on/off request from the UE, it is difficult for the network
to evaluate whether it is worthwhile switching off CLTD for the UE requesting for it, since
switching off CLTD may affect the system performance. It is yet another finding that a
poor algorithm at the UE may cause the UE to ping-pong between turning CLTD off and
on. Therefore, additional information in terms of a status change of the UE may assist the
20 network with reaching its decision. Such additional information may comprise a numerical
indicator of the potential benefit (or loss) of deactivating or activating CLTD upon a
request message from the UE. Hence, embodiments are based on the finding that the
network has knowledge of the performance at the system level, and therefore a UE-specific
numerical indicator can allow the network to evaluate the overall impact of deactivating or

25 activating CLTD at the system level.

The Rise over Thermal (RoT), as the total reception power over the thermal noise power,
at a NB or base station transceiver affects the system performance and it determines the
amount of radio resources, e.g. in the form of grants to a UE for the Enhanced Dedicated
CHannel (EDCH), that the NB can schedule to the UEs. In most of the radio conditions,
30 when CLTD is turned on, it will reduce the amount of transmit power required, compared

to transmission without transmit diversity, to send a packet of the same size. That is to say,
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for the same grant, i.e. the same uplink resource, the UE can transmit at higher throughput
or for the same throughput it requires fewer grants. This can increase the system
throughput in the uplink. Therefore, when a UE sends a request to deactivate CLTD, the
NB needs to know the amount of additional grants it may require to maintain the same
system uplink throughput. A simple ON/OFF bit request from the UE does not tell the NB

wn

this information.

It is another finding of some embodiments, that a minimum time can be defined by the
network between two UE requests. Such a time setting may avoid frequent signaling of the
above described requests by a particular UE. This time setting will also be referred to as
10 suspension time. The network, e.g. a base station receiver, a Node B, or a Radio Network
Controller (RNC), may then configure the UEs such that excessive signaling of requests to

change the antenna configuration is avoided.

Embodiments can provide the advantage, that a base station transceiver or a NodeB is
allowed or enabled to evaluate the impact on system performance if CLTD is turned off
15 due to a UE’s request, for different antenna configuration at the UE, respectively.
Therewith uplink CLTD, or different antenna configurations in general, can be used as an
attractive feature that increases uplink system throughput and balanced with its big impact
on UE battery life. Hence, embodiments can allow a NB to balance between system

throughput and UE battery life.

20 Embodiments provide an apparatus for a mobile transceiver in a mobile communication
system, i.e. embodiments may provide said apparatus to be operated by or included in a
mobile transceiver. In the following, the apparatus will also be referred to as mobile
transceiver apparatus. The mobile communication system may, for example, correspond to
one of the mobile communication systems standardized by the 3rd Generation Partnership
Project (3GPP), as Universal Terrestrial Radio Access Network (UTRAN) or Evolved
UTRAN (E-UTRAN), e.g. Universal Mobile Telecommunication System (UMTS), Long

Term Evolution (LTE) or LTE-Advanced (LTE-A), or mobile communication systems

2

w

with different standards, e.g. Worldwide Interoperability for Microwave Access (WIMAX)
IEEE 802.16 or Wireless Local Area Network (WLAN) IEEE 802.11, generally any
30 system based on Code Division Multiple Access (CDMA), Orthogonal Frequency Division
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Multiple Access (OFDMA), etc. In the following the terms mobile communication system

and mobile communication network are used synonymously.

Furthermore, the mobile transceiver operates multiple antennas for transmitting radio

signals to a base station transceiver. The transmission from the mobile transceiver to the

w

base station transceiver can be circuit switched, as e.g. using a Dedicated CHannel (DCH)
in a UTRAN, or packet switched, as e.g. using an Enhanced Dedicated CHannel (EDCH)
for High Speed Uplink Packet Access (HSUPA) in a UTRAN. The mobile transceiver
apparatus comprises means for determining a desired transmission configuration for the
multiple antennas based on a status of the mobile transceiver. In other words, the mobile
10 transceiver may evaluate different transmission configurations, as e.g. CLTD versus single

antenna transmission, against, for example, its battery status. The mobile transceiver

apparatus may then determine that it needs to safe battery life time and find a desired

transmission configuration, which consumes less energy, e.g. which prolongs the

remaining battery life time. The means for determining is further adapted to determine
15 information on a potential status change of the mobile transceiver if the desired
transmission configuration was used instead of a current transmission configuration for the
multiple antennas. The potential status change may, for example, be the prolonged battery
lifetime; it can also correspond to changes in transmission power or power consumption, as

will be detailed subsequently.

20 The mobile transceiver apparatus further comprises means for transmitting information on
a request of the desired transmission configuration and the information on the potential
status change to the base station transceiver. In other words, the mobile transceiver
apparatus may provide the request for changing to the desired transmission configuration
and additionally information on the advantages, e.g. in battery lifetime, or disadvantages,

2

vy

e.g. lower data rate, higher transmission power, to the base station transceiver.

In further embodiments, the mobile transceiver can comprise means for receiving
information on an instructed transmission configuration from the base station transceiver.
In other words, the base station transceiver may provide an instruction to the mobile
transceiver apparatus as a response to the information on the request of the desired
30 transmission configuration and the information on the potential status change. The

instructed transmission configuration can comprise information on the current transmission
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configuration or on the desired transmission configuration. Hence, the base station
transceiver may grant the request for changing the transmission configuration to the
desired transmission configuration or it may not and therewith indicate that a current

transmission configuration shall be kept.

5 Furthermore, the mobile transceiver apparatus may comprise means for controlling the
transmission on the multiple antennas based on the information on the instructed
transmission configuration. That is to say, that the mobile transceiver apparatus follows the

instructional information of the base station transceiver.

In embodiments, the desired transmission configuration may correspond to a single
10 antenna transmission configuration and the current transmission configuration may
correspond to a multi antenna transmission configuration. The multi antenna configuration
can correspond to a closed loop transmit diversity (CLTD) configuration. The status of the
mobile transceiver may, for example, correspond to a battery state of the mobile
transceiver. The information on the potential status change may indicate a reduction in
15 transmission power or a reduction in the power consumption of the mobile transceiver if
the desired transmission configuration was used instead of the current transmission

configuration.

In some embodiments, the information on the potential status change may comprise
information on a ratio of an average transmit power per data unit, e.g. per kilobit, kilobyte,
20 per number of transport blocks, or per any other predefined amount of data, when using the
current transmission configuration and an average transmit power per data unit if the
desired transmission configuration was used. In some embodiments the information on the
potential status change may comprise information on a ratio of an average power
consumption of the mobile transceiver per data unit when using the current transmission
25 configuration and an average power consumption of the mobile transceiver per data unit if
the desired transmission configuration was used. The average power consumption may
refer to the radio transmission chain of the mobile transceiver, i.e. the mobile transceiver
may operate multiple transmission branches for the multiple antennas. Each transmission
branch may have separate mixers, filters, power amplifiers, etc. The power consumption

30 may therefore in some embodiments refer to one or more or all of the transmission
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branches only, rather than to the overall power consumption of the mobile transceiver

including power consumption of display and any peripheral devices.

In further embodiments the information on the potential status change may comprise

information on a ratio of an achievable data rate at a current transmit power level when

wn

using the current transmission configuration and a potential achievable data rate at the
current transmit power level if the desired transmission configuration was used. The
potential status change may comprise information on a remaining amount of battery life
time when using the current transmission configuration and if the desired transmission
configuration was used. It can comprise information on a ratio of a remaining amount of
10 battery life time when using the current transmission configuration and if the desired
transmission configuration was used. In embodiments, the potential status change may
cbmprise information on a power headroom of the mobile transceiver when using the
current transmission configuration and if the desired transmission configuration was used,
information on a ratio of the power headrooms, respectively. The power headroom of the
15 mobile transceiver may indicate how much the transmission power can be increased before
the maximum transmission power is reached. In other words, the power headroom may
indicate how much a current or potential transmission power is below a maximum

transmission power.

The means for receiving can be is further adapted to receive information on a suspension
20 time, i.e. a time for which further requests for transmission configuration changes are
suspended. In other words, the base station transceiver may, upon having received a
request for changing to a desired configuration from a mobile transceiver, suspend any
further requests from that mobile transceiver for a certain time, the suspension time. In the
mobile transceiver apparatus the means for transmitting the information on the request of
25 the desired transmission configuration can then be adapted to suspend transmission of
information on a request for a desired transmission configuration for the suspension time

after having transmitted the information on the request.

Embodiments further provide an apparatus for a base station transceiver in a mobile
communication system, i.e. embodiments may provide said apparatus to be operated by or
30 included in a base station transceiver. In the following, the apparatus will also be referred

to as base station transceiver apparatus. The mobile communication system may
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correspond to one of the above listed mobile communication systems. The mobile
communication system further comprises a mobile transceiver operating multiple antennas
for transmitting radio signals to the base station transceiver according to the above

description. The base station transceiver comprises means for receiving information on a

wy

desired transmission configuration and information on a potential status change of the
mobile transceiver from the mobile transceiver, in line with what is described above. The
base station transceiver apparatus further comprises means for determining a potential load
status of the base station transceiver based on the information on the potential status

change of the mobile transceiver.

10 In other words, the base station transceiver apparatus may determine or estimate how its
load condition would change based on the potential status change of the mobile
transceiver. For example, if the information of the potential status change indicates that the
mobile transceiver would increase its average transmission power per data unit by 2dB, the
base station transceiver apparatus may evaluate how this will affect its load condition and

15 then decide whether or not to grant the mobile transceiver apparatus’ request. Hence, in
embodiments, the base station transceiver apparatus may further comprise means for
transmitting information on an instructed transmission configuration to the mobile
transceiver. The information on the instructed transmission configuration may indicate the
desired transmission configuration if the potential load status of the base station transceiver

20 stays below a load threshold if the mobile transceiver used the desired transmission

configuration instead of a current transmission configuration.

The potential load status of the base station transceiver may correspond to a ratio of the
potential overall reception power to the thermal power, i.e. the so called Rise over Thermal
(RoT), which can be used as a load measure at a base station for the uplink. The load
25 threshold may correspond to a predetermined maximum load threshold, i.e. the base station
transceiver apparatus may grant the request of the mobile transceiver apparatus if the
overall load condition of the base station transceiver remains below the maximum

threshold.

The base station transceiver apparatus may base its decision whether to grant the request
30 on two conditions. The means for transmitting the information on the instructed

transmission configuration to the mobile transceiver may then transmit the information on
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the instructed transmission configuration indicating the desired transmission configuration
if the potential load status of the base station transceiver increases by less than a
predetermined increase threshold, if the mobile transceiver used the desired transmission

configuration instead of a current transmission configuration. In other words, the request of

w

the mobile transceiver apparatus may be granted if the overall load stays below a
maximum threshold and if the load increase evoked by the particular mobile transceiver is

less than an increase threshold, which is applied to the individual increases.

The base station transceiver apparatus may base its decision whether to grant the request
on even three conditions. In some embodiments, the load threshold may correspond to a
10 predetermined maximum load threshold and the means for transmitting the information on
the instructed transmission configuration to the mobile transceiver may transmit the
information on the instructed transmission configuration indicating the desired
transmission configuration if the potential load status of the base station transceiver
increases by more than the increase threshold if the mobile transceiver used the desired
15 transmission configuration instead of a current transmission configuration, and when the
information on the potential status change of the mobile transceiver indicates a battery life
time saving of the mobile transceiver by more than a predetermined battery saving
threshold. In other words, the request of the mobile transceiver apparatus may be granted if
the overall load stays below a maximum threshold, if the load increase evoked by the
20 particular mobile transceiver is more than an increase threshold, which is applied to the
individual increases, and if the battery life time saving of the mobile transceiver is more
than a battery saving threshold, which may justify the exceedance of the individual

increase.

In embodiments, the desired transmission configuration may correspond to a single
25 antenna transmission configuration and the current transmission configuration may
correspond to a multi antenna transmission configuration. The multi antenna configuration
can correspond to a closed loop transmit diversity configuration (CLTD). In line with the
above description, the potential status change information may indicate a reduction in
transmission power or a reduction in the power consumption of the mobile transceiver if
30 the desired transmission configuration was used instead of the current transmission

configuration.
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The potential status change information can comprise information on a ratio of an average
transmit power per data unit when using the current transmission configuration and an
average transmit power per data unit if the desired transmission configuration was used.
The potential status change information may comprise information on a ratio of an average
5 power consumption of the mobile transceiver per data unit when using the current
transmission configuration and an average power consumption of the mobile transceiver
per data unit if the desired transmission configuration was used. The average power

consumption may refer to the radio transmission chain of the mobile transceiver.

As it has also been described for the mobile transceiver apparatus, the potential status
10 change information can comprise information on a ratio of an achievable data rate at a
current transmit power level of the mobile transceiver, when using the current transmission
configuration and an achievable data rate at the current transmit power level if the desired
transmission configuration was used. The potential status change information can comprise
information on a remaining amount of battery life time when using the current
15 transmission configuration and if the desired traﬁsmission configuration was used. It may
comprise information on a ratio of a remaining amount of battery life time when using the
current transmission configuration and if the desired transmission configuration was used,
or information on a power headroom of the mobile transceiver when using the current
transmission configuration and if the desired transmission configuration was used. It may"

20 comprise information on a ratio of the power headrooms.

In some embodiments the means for transmitting can be further adapted to transmit
information on a suspension time indicating to the mobile transceiver that transmission of
information on a request of the desired transmission configuration is suspended for the

suspension time after having transmitted the information on the request.

25 Embodiments further provide a mobile communication system comprising a mobile
transceiver with a mobile transceiver apparatus according to the above description and a
base station transceiver with a base station transceiver apparatus according to the above

description.

Embodiments further provide a method for a mobile transceiver in a mobile
30 communication system, the mobile transceiver operating multiple antennas for transmitting

radio signals to a base station transceiver. The method comprises a step of determining a
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desired transmission configuration for the multiple antennas based on a status of the
mobile transceiver and a step of determining information on a potential status change of
the mobile transceiver when using the desired transmission configuration instead of a

current transmission configuration for the multiple antennas. The method further comprises

w

a step of transmitting information on a request of the desired transmission configuration
and the information on the potential status change to the base station transceiver. In
embodiments, the method may further comprise a step of receiving information on an
instructed transmission configuration from the base station transceiver, the instructed
transmission configuration comprising information on the current transmission
10 configuration or on the desired transmission configuration. The method may comprise a
further step of controlling the transmission on the multiple antennas based on the\

information on the instructed transmission configuration.

Embodiments further provide a method for a base station transceiver in a mobile
communication system, the mobile communication system further comprising a mobile
15 transceiver operating multiple antennas for transmitting radio signals to a base station
transceiver. The method comprises a step of receiving information on a desired
transmission configuration and information on a potential status change of the mobile
transceiver from the mobile transceiver and a step of determining a potential load status of
the base station transceiver based on the information on the desired transmission
20 configuration and the information on the status change of the mobile transceiver. The
method further comprises a step of transmitting information on an instructed transmission
configuration to the mobile transceiver. In embodiments, the information on the instructed
transmission configuration may indicate the desired transmission configuration if the
potential load status of the base station transceiver stays below a load threshold if the
25 mobile transceiver used the desired transmission configuration instead of a current

transmission configuration.

Embodiments further provide a computer program having a program code for performing
one of the above described methods, when the computer program is executed on a

computer or processor.

30



WO 2013/045012 PCT/EP2012/003565

11

Brief description of the Figures

Some other features or aspects will be described using the following non-limiting
embodiments of apparatuses and/or methods and/or computer programs by way of example

only, and with reference to the accompanying figures, in which

w

Figure 1 shows an embodiment of an apparatus for a mobile transceiver;
Figure 2 shows an embodiment of an apparatus for a base station transceiver;
Figure 3 depicts an embodiment for a mobile communication network;

Figure 4 shows a block diagram of an embodiment of a method for a mobile transceiver;

and

10 Figure 5 shows a block diagram of an embodiment of a method for a base station

transceiver.

Description of some Embodiments

Figure 1 shows an embodiment of an apparatus 10 for a mobile transceiver 100 in a mobile
communication system. The mobile transceiver 100 is shown using a dotted line to indicate
15 that a mobile transceiver as such is optional. Optional features or components will be
indicated by dotted lines. The mobile transceiver 100 operates multiple antennas for
transmitting radio signals to a base station transceiver 200. For a better overview, Figure 3
illustrates an embodiment of a mobile communication system, which is assumed to be a
UTRAN using HSUPA, with three mobile transceivers 100a, 100b and 100c, as well as a
20 base station transceiver 200. It is assumed that the mobile transceivers 100a, 100b and
100c all comprise a mobile transceiver apparatus 10 as shown in Figure 1. Note that the
multiple antennas are shown or symbolized as two antennas with parallel orientation in
Figure 3. In embodiments, any physical antenna configuration can be implemented at the
UE or mobile transceiver 100a, 100b, 100c, as, for example, cross polarized dipole
25 antennas, patch antennas, antenna arrays, etc. The area 205 indicated in Figure 3 shows the

coverage area of the base station transceiver 200, which can also be referred to as cell 205.

Coming back to Figure 1, the embodiment of the mobile transceiver apparatus 10

comprises means for determining 12 a desired transmission configuration for the multiple
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antennas based on a status of the mobile transceiver 100. The means for determining 12 is
further adapted to determine information on a potential status change of the mobile
transceiver 100 if the desired transmission configuration was used instead of ‘a current

transmission configuration for the multiple antennas. Moreover, the means for transmitting

wn

14 information on a request of the desired transmission configuration and the information
on the potential status change to the base station transceiver 200 is coupled to the means
for determining 12. Furthermore, the embodiment of the mobile transceiver apparatus 10
comprises means for receiving 16, which is coupled to means for controlling 18. The
means for receiving 16 is adapted to receive information on an instructed transmission
10 configuration from the base station transceiver 200. The instructed transmission
configuration comprises information on the current transmission configuration or on the
desired transmission configuration. The means for controlling 18 is adapted to control the
transmission on the multiple antennas based on the information on the instructed.

transmission configuration.

15 Figure 2 depicts an embodiment of a corresponding apparatus 20 for a base station
transceiver 200 in a mobile communication system. As the base station transceiver 200 as
such is optional, it is indicated using dotted lines. The base station transceiver apparatus 20
comprises means for receiving 22 information on a desired transmission configuration and
information on a potential status change of the mobile transceiver 100 from the mobile

20 transceiver 100, which is coupled to means for determining 24. The means for determining
24 is adapted to determine a potential load status of the base station transceiver 200 based
on the information on the potential status change of the mobile transceiver 100. The means
for determining 24 is coupled to means for transmitting 26. The means for transmitting 26
is adapted to transmit information on an instructed transmission configuration to the

25 mobile transceiver 100. The information on the instructed transmission configuration
indicates the desired transmission configuration if the potential load status of the base
station transceiver 200 stays below a load threshold if the mobile transceiver 100 used the

desired transmission configuration instead of a current transmission configuration.

In the present embodiment, the desired transmission configuration corresponds to a single

30 antenna transmission configuration and the current transmission configuration corresponds
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to a closed loop transmit diversity (CLTD) configuration. The status of the mobile

transceiver 100 corresponds to a battery state of the mobile transceiver 100.

The information on the potential status change can correspond to a numerical indicator,

which indicates a reduction in transmission power or a reduction in the power consumption

w

of the mobile transceiver 100 if the desired transmission configuration was used instead of
the current transmission conﬁghration. In the present embodiment the information on the
potential status change comprises information on a ratio of an average transmit power per
data unit when using the current transmission configuration and an average transmit power

per data unit if the desired transmission configuration was used.

10 Therefore a possible numerical indication for the potential status change of the mobile
transceiver apparatus 10 is the ratio Rrx, of transmit power per umit throughput, e.g.
kilobits per second (kbps), with CLTD over that without CLTD, this can be expressed as

follows:

_ IxPwrperRate;,y,

®

we TxPwrperRategys, ’
15 where, TxPwrperRatecirp is the average transmit power the UE 100 requires to send a unit
throughput (e.g. kbps) when CLTD is activated and TxPwrperRatesicie is the average
transmit power the UE 100 would require to send a unit throughput (e.g. kbps) when
CLTD was deactivated. It is to be noted that TxPwrperRatec rp and TxPwrperRatesicre
change depending on how far the UE 100 is from the NB 200 and therefore the ratio Rrx
20 may not be constant. One possible way these parameters can be obtained in embodiments
is based on measurements performed at the UE 100, when the UE 100 is operating in
CLTD and without CLTD. In some embodiments the values may be estimates rather than

accurate values.

In another embodiment, the information on the potential status change comprises
25 information on a ratio of an average power consumption of the mobile transceiver 100 per
data unit when using the current transmission configuration and an average power
consumption of the mobile transceiver 100 per data unit if the desired transmission
configuration was used. In this embodiment, the information on the potential status change

could indicate the ratio of the achievable rates at a current power level, with and without
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CLTD. The UE 100 is concerned about battery consumption and therefore a similar ratio is
beneficial to the NB 200 in evaluating the gain (in battery life) versus the loss in system
performance. Let the ratio Rpwr be the power consumption, e.g. current drawn from the

battery, per unit throughput (e.g. kbps) with CLTD over that without CLTD, that is:

PwrperRate_,;,

5 Ropn = (2)

PwrperRate gy,
where, PwrperRatecirp is the average power consumption the UE 100 requires to send a
unit throughput whilst operating in CLTD and PwrperRatesvcie is the average power
consumption the UE 100 would require to send a unit throughput without CLTD. This
metric can be dependent upon the UE 100 and a more efficient UE 100 may have lower

10 power consumption per unit throughput. Since the UE 100 will still consume power even
if it is not transmitting anything, e.g. to power the screen or just to keep the PA alive, these
values, PwrperRatecrsp and PwrperRatesivgre can be defined only to relate to the power
consumption related to the radio transmissions of the UE 100. The average power
consumption then refers to the radio transmission chain of the mobile transceiver 100. This

15 may include all power consumption of the radio transmit chain (including PA(s)), but not
other aspects of the UE’s 100 power consumption. This can enable the indicator to take
into account the fact that the number of PAs used might change depending on whether or
not CLTD is operational. In embodiments, the information on the desired transmission
configuration may comprise an ON/OFF indication and the information on the potential

20 status change may comprise the ratio RTX and ratio RPWR.

In another embodiment, the information on the potential status change comprises
information on a remaining amount of battery life time when using the current
transmission configuration (CLTD) and if the desired transmission configuration (non-
CLTD) was used, or information on a ratio of a remaining amount of battery life time
25 when using the current transmission configuration and if the desired transmission
configuration was used. The information on-the potential status change may comprise an
indicator relating to the amount of time remaining of the UE’s 100 battery life based on the
current rate of transmission with and without CLTD operation. This can also be expressed

as a relative indicator — e.g. the ratio between the two times.
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In another embodiment the information on the potential status change corresponds to
information on a power headroom of the mobile transceiver 100 when using the current
transmission configuration and if the desired transmission configuration was used, or

information on a ratio of the power headrooms, respectively. The information from the

w

mobile transceiver 100 may then correspond to the UE’s 100 power headroom with and
without CLTD, or the ratio of the UE’s 100 power headrooms with and without CLTD. In
yet another embodiment the information on the potential status change comprises
information on a ratio of an achievable data rate at a current transmit power level when
using the current transmission configuration (CLTD) and a potential achievable data rate at
10 the current transmit power level if the desired transmission configuration (non-CLTD) was

used.

Moreover, in the embodiment of the mobile transceiver apparatus 10 shown in Figure 1,
the means for receiving 16 is further adapted to receive information on a suspension time
and the means for transmitting 14 the information on the request of the desired
15 transmission configuration is adapted to suspend transmission of information on a request
for a desired transmission configuration for the suspension time after having transmitted
the information on the request. In the embodiment of the base station transceiver apparatus
20 depicted in Figure 2, the means for transmitting 26 is further adapted to transmit
information on a suspension time indicating to the mobile transceiver 100 that transmission
20 of information on a request of the desired transmission configuration is suspended for the
suspension time after having transmitted the information on the request. Hence, if a UE’s
100 request is rejected, or not explicitly accepted, the UE 100 may not send the same
request again for Treguesr (suspension time) seconds. This may prevent excessive request

transmissions by the UE 100 and rejections from the NB 200.

25 In Figure 3, the NB or base station transceiver 200 has 3 UEs 100a, 100b, and 100c
connected to it. In this embodiment the potential load status of the base station transceiver
200 corresponds to a ratio of the potential overall reception power to the thermal power,
also referred to as Ro7, and the load threshold corresponds to a predetermined maximum
load threshold Nygrg.:. Let the current RoT at the NB 200 be Np and it is assumed that the

30 NB 200 shall manage the RoT such that it shall not exceed a target Ny as predefined
maximum load threshold. Let the received power from UE 100a, UE 100b and UE 100c be
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P, P; and P;, e.g. given in milliwatts (mW), at the NB 200. Moreover, it is assumed that
UE 100a, UE 100b, and UE 100c are operating with CLTD.

The RoT at the NB 200 can be calculated as:

RoT:1+P'+Pz;rP3+I”"", (3)

T

w

where, {1, is the intercell interference power and N7 is the thermal noise. It is assumed
that UE 100a sends a request to deactivate CLTD, i.e. information on the desired
transmission configuration, with the numerical indicators as information on the potential

status change as follows:
Ryx = RTx_UEI100a
10 Rpy, = RPwr_UEI100a

Let the current average throughput of UE 100a be S_UE! (in kbps), which is measured at
the NB 200. If CLTD is turned off, the power P’ required to sustain UE 100a’s
throughput of S UE] is:

Pt b s un-—H__ ()
RTx_UEL S_UE RTx_UEl

15 Then Ny, the RoT if the NB 200 turns off CLTD for UE 100a, can be calculated as:

JAARA P, .
Ny

N =1
The NB 200 can then make a decision to turn off CLTD if, for example, N; < Nrager, that is
the rise in RoT due to switching off CLTD for UE 100a does not exceed the target RoT, i.e.

the maximum load threshold.

20 Alternatively, the NB 200 can make a decision to turn off CLTD if N; — Ny < Nmyreshoa. In
this embodiment, it can be assumed that when the NB 200 switches off CLTD for UE 100a
the RoT rises to N;. The criterion is that the additional rise in RoT due to switching off
CLTD does not exceed a threshold. Hence, in this embodiment the load threshold

corresponds to a predetermined maximum load threshold Nrug., and the means for



WO 2013/045012 PCT/EP2012/003565

17

transmitting 26 the information on the instructed transmission configuration to the mobile
transceiver 100 transmits the information on the instructed transmission configuration
indicating the desired transmission configuration (non-CLTD) if the potential load status

Nj of the base station transceiver 200 increases by less than a predetermined increase

v

threshold N7preshois, if the mobile transceiver 100 used the desired transmission

configuration instead of a current transmission configuration.

For the next embodiment it is assumed that UE 100b in Figure 3 sends a request to
deactivate CLTD with the following parameters:

Rry=RTx_UEI00b
10 Rpy, = RPwr_UE100b

Here, the value RTx UEI00b is greater than 1. This indicates that the UE 100b is
transmitting more power in using CLTD than when not using CLTD. This can be the case
if the channel is fast changing or some unknown reasons that resulted in an increase in
transmit power. The NB 200 therefore disables CLTD for UE 100b since there is no gain
15 in using CLTD. A fast changing channel can normally be detected by the NB 200 and the
NB 200 may have switched off CLTD. In this example, the NB switches off CLTD for UE
100 and the RoT moves to N,<N;. This embodiment shows another advantage of the
information on the status change in addition to the request. The NB 200 would otherwise
never know that CLTD is actually disadvantageous in the radio channel condition the UE
20 100b is in.

In the next embodiment it is assumed that UE 100c of Figure 3 sends a request to

deactivate CLTD with the following parameters:
RTX = RTx_UE] 00c
Rpyr = RPwr_UE100c

25 The NB 200 performs the same calculation to evaluate the RoT to be N; if UE 100c’s
CLTD is turned off. It is found that:

N: 3 < N; Target

N3 - NZ > Nﬂtreshold
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Since the rise in RoT exceeds the threshold but the absolute value does not exceed the
target RoT, the NB 200 now evaluates whether it is worth switching off CLTD by
considering the UE 100c battery saving. The NB 200 can perform and switch off CLTD if:

RPwr_UE100c > Brpresholds

w

where Bryeshoia is a threshold configured by the network. It is of course possible to send
this threshold to the UE 100c and the UE 100c would only send a request if the saving is
above this threshold. However the NB 200 would have less flexibility in adjusting
Bipresholds €.8., it may want Brpespois to be dynamic and dependent on the average battery
saving that can be achieved for all UE 100a, 100b, 100c in the cell 205. Thus, in this
10 embodiment the load threshold corresponds to a predetermined maximum load threshold
Ntarger. The means for transmitting 26 the information on the instructed transmission
configuration to the mobile transceiver 100 transmits the information on the instructed
transmission configuration indicating the desired transmission configuration (non-CLTD)
if the potential load status N3-N; of the base station transceiver 200 increases by more than
15 the increase threshold Nryesnorz if the mobile transceiver 100 used the desired transmission
configuration instead of a current transmission configuration, and when the information on
the potential status change RPwr_UEI100c of the mobile transceiver 100 indicates a battery
life time saving of the mobile transceiver 100 by more than a predetermined battery saving
threshold Brreshoid-

20 Alternatively, in embodiments the NB 200 could decide whether to switch on/off CLTD
based on whether one of the indicators, e.g. Rrx, is above or below a (predetermined)
threshold. In further embodiments the potential status change information comprises
information on a ratio of an achievable data rate at a current transmit power level of the
mobile transceiver 100 when using the current transmission configuration and an

2

w

achievable data rate at the current transmit power level if the desired transmission

configuration was used.

Embodiments further provide, in line with Figure 3, a mobile communication system
comprising a mobile transceiver 100 with an apparatus 10 according to the above
description and a base station transceiver 200 with an apparatus 20 according to the above

30 description.
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Figure 4 shows a block diagram of an embodiment of a method for a mobile transceiver
100 in a mobile communication system. The mobile transceiver 100 operates multiple
antennas for transmitting radio signals to a base station transceiver 200. The method

comprises a step of determining 32 a desired transmission configuration for the multiple

w

antennas based on a status of the mobile transceiver 100 and a step of determining 33
information on a potential status change of the mobile transceiver 100 if the desired
transmission configuration was used instead of a current transmission configuration for the
multiple antennas. The method further comprises a step of transmitting 34 information on a
request of the desired transmission configuration and the information on the potential
10 status change to the base station transceiver 200 and a step of receiving 36 information on
an instructed transmission configuration from the base station transceiver 200, the
instructed transmission configuration comprises information on the current transmission
configuration or on the desired transmission configuration. The method further comprises.a
step of controlling 38 the transmission on the multiple antennas based on the information

15 on the instructed transmission configuration.

Figure 5 shows a block diagram of an embodiment of a method for a base station
transceiver 200 in a mobile communication system. The mobile communication system
further comprises a mobile transceiver 100 operating multiple antennas for transmitting
radio signals to a base station transceiver 200. The method comprises a step of receiving 42
20 information on a desired transmission configuration and information on a potential status
change of the mobile transceiver 100 from the mobile transceiver 100 and a step of
determining 44 a potential load status of the base station transceiver 200 based on the
information on the desired transmission configuration and the information on the status
change of the mobile transceiver 100. The method further comprises a step of transmitting
25 46 information on an instructed transmission configuration to the mobile transceiver 100,
wherein the information on the instructed transmission configuration indicates the desired
transmission configuration if the potential load status of the base station transceiver 200
stays below a load threshold if the mobile transceiver 100 used the desired transmission

configuration instead of a current transmission configuration.
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Embodiments may further provide a computer program having a program code for
performing one of the above methods, when the computer program is executed on a

computer or processor.

A person of skill in the art would readily recognize that steps of various above-described

W

methods can be performed by programmed computers. Herein, some embodiments are also
intended to cover program storage devices, e.g., digital data storage media, which are ma-
chine or computer readable and encode machine-executable or computer-executable pro-
grams of instructions, wherein said instructions perform some or all of the steps of said
above-described methods. The program storage devices may be, e.g., digital memories,
10 magnetic storage media such as magnetic disks and magnetic tapes, hard drives, or optical-
ly readable digital data storage media. The embodiments are also intended to cover com-
puters programmed to perform said steps of the above-described methods or (field) pro-
grammable logic arrays ((F)PLAs) or (field) programmable gate arrays ((F)PGAs), pro-

grammed to perform said steps of the above-described methods.

15 The description and drawings merely illustrate the principles of the invention. It will thus
be appreciated that those skilled in the art will be able to devise various arrangements that,
although not explicitly described or shown herein, embody the principles of the invention
and are included within its spirit and scope. Furthermore, all examples recited herein are
principally intended expressly to be only for pedagogical purposes to aid the reader in un-

2

<

derstanding the principles of the invention and the concepts contributed by the inventor(s)
to furthering the art, and are to be construed as being without limitation to such specifically
recited examples and conditions. Moreover, all statements herein reciting principles, as-
pects, and embodiments of the invention, as well as specific examples thereof, are intended

to encompass equivalents thereof.

2

W

Functional blocks denoted as “means for ...” (performing a certain function) shall be un-
derstood as functional blocks comprising circuitry that is adapted for performing or to per-
form a certain function, respectively. Hence, a “means for s.th.” may as well be understood
as a “means being adapted or suited for s.th.”. A means being adapted for performing a
certain function does, hence, not imply that such means necessarily is performing said

30 function (at a given time instant).
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The functions of the various elements shown in the Figures, including any functional

» < LRI LIS

blocks labeled as “means”, “means for determining”, “means for transmitting”, “means for

&

receiving”, “means for controlling”, etc., may be provided through the use of dedicated

I LEINYY &

hardware, such as “a determiner”, “a transmitter”, “a receiver”, “a controller” etc. as well

wv

as hardware capable of executing software in association with appropriate software. When
provided by a processor, the functions may be provided by a single dedicated processor, by
a single shared processor, or by a plurality of individual processors, some of which may be
shared. Moreover, explicit use of the term “processor” or “controller” should not be
construed to refer exclusively to hardware capable of executing software, and may
10 implicitly include, without limitation, digital signal processor (DSP) hardware, network
processor, application specific integrated circuit (ASIC), field programmable gate array
(FPGA), read only memory (ROM) for storing software, random access memory (RAM),
and non volatile storage. Other hardware, conventional and/or custom, may also be
included. Similarly, any switches shown in the Figures are conceptual only. Their function
15 may be carried out through the operation of program logic, through dedicated logic,
through the interaction of program contro! and dedicated logic, or even manually, the
particular technique being selectable by the implementer as more specifically understood

from the context.

It should be appreciated by those skilled in the art that any block diagrams herein represent
20 conceptual views of illustrative circuitry embodying the principles of the invention.
Similarly, it will be appreciated that any flow charts, flow diagrams, state transition
diagrams, pseudo code, and the like represent various processes which may be
substantially represented in computer readable medium and so executed by a computer or

processor, whether or not such computer or processor is explicitly shown.
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Claims

1. An apparatus (10) for a mobile transceiver (100) in a mobile communication
system, the mobile transceiver (100) operating multiple antennas for
transmitting radio signals to a base station transceiver (200), the apparatus (10)

5 comprising

means for determining (12) a desired transmission configuration for the
multiple antennas based on a status of the mobile transceiver (100), wherein the
means for determining (12) is further adapted to determine information on a
potential status change of the mobile transceiver (100) if the desired
10 transmission configuration was used instead of a current transmission

configuration for the multiple antennas; and

means for transmitting (14) information on a request of the desired transmission .
configuration and the information on the potential status change to the base

station transceiver (200).

15 2. The apparatus (10) of claim 1, further comprising means for receiving (16)
information on an instructed transmission configuration from the base station
transceiver (200), the instructed transmission configuration comprising
information on the current transmission configuration or on the desired
transmission configuration, and means for controlling (18) the transmission on

20 the multiple antennas based on the information on the instructed transmission
configuration and/or wherein the desired transmission configuration
corresponds to a single antenna transmission configuration and the current
transmission configuration corresponds to a multi antenna transmission
configuration and/or wherein the multi antenna configuration corresponds to a

25 closed loop transmit diversity configuration, wherein the status of the mobile
transceiver (100) corresponds to a battery state of the mobile transceiver (100)
and/or wherein the information on the potential status change indicates a
reduction in transmission power or a reduction in the power consumption of the
mobile transceiver (100) if the desired transmission configuration was used

30 instead of the current transmission configuration.
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3. The apparatus (10) of claim 1, wherein the information on the potential status
change comprises information on a ratio of an average transmit power per data
unit when using the current transmission configuration and an average transmit
power per data unit if the desired transmission configuration was used, or

5 wherein the information on the potential status change comprises information
on a ratio of an average power consumption of the mobile transceiver (100) per
data unit when using the current transmission configuration and an average
power consumption of the mobile transceiver (100) per data unit if the desired

transmission configuration was used.

10 4. The apparatus (10) of claim 1, wherein the information on the potential status
change comprises information on a ratio of an achievable data rate at a current
transmit power level when using the current transmission configuration and a
potential achievable data rate at the current transmit power level if the desired
transmission configuration was used, information on a remaining amount of

15 battery life time when using the current transmission configuration and if the
desired transmission configuration was used, information on a ratio of a
remaining amount of battery life time when using the current transmission
configuration and if the desired transmission configuration was used,
information on a power headroom of the mobile transceiver (100) when using

20 the current transmission configuration and if the desired transmission

configuration was used, and/or information on a ratio of the power headrooms.

S. The apparatus (10) of claim 2, wherein the means for receiving (16) is further
adapted to receive information on a suspension time and wherein the means for
transmitting (14) the information on the request of the desired transmission

25 configuration is adapted to suspend transmission of information on a request for
a desired transmission configuration for the suspension time after having

transmitted the information on the request.

6. An apparatus (20) for a base station transceiver (200) in a mobile
communication system, the mobile communication system further comprising a
30 mobile transceiver (100) operating multiple antennas for transmitting radio

signals to the base station transceiver (200), comprising
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means for receiving (22) information on a desired transmission configuration
and information on a potential status change of the mobile transceiver (100)

from the mobile transceiver (100);

means for determining (24) a potential load status of the base station transceiver
5 (200) based on the information on the potential status change of the mobile

transceiver (100); and

means for transmitting (26) information on an instructed transmission

configuration to the mobile transceiver (100).

7. The apparatus (20) of claim 6, wherein the potential load status of the base

10 station transceiver (200) corresponds to a ratio of the potential overall reception
power to the thermal power and wherein the load threshold corresponds to a
predetermined maximum load threshold and/or wherein the information on the

instructed transmission configuration indicates the desired transmission
configuration if the potential load status of the base station transceiver (200)

15 stays below a load threshold if the mobile transceiver (100) used the desired
transmission configuration instead of a current transmission configuration

and/or wherein the means for transmitting (26) is further adapted to transmit

information on a suspension time indicating to the mobile transceiver (100) that

transmission of information on a request of the desired transmission

20 configuration is suspended for the suspension time after having transmitted the

" information on the request.

8. The apparatus (20) of claim 6, wherein the load threshold corresponds to a
predetermined maximum load threshold and wherein the means for transmitting

(26) the information on the instructed transmission configuration to the mobile

25 transceiver (100) transmits the information on the instructed transmission
configuration indicating the desired transmission configuration if the potential

load status of the base station transceiver (200) increases by less than a
predetermined increase threshold, if the mobile transceiver (100) used the

desired transmission configuration instead of a current transmission

30 configuration, or wherein the load threshold corresponds to a predetermined

maximum load threshold and wherein the means for transmitting (26) the
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information on the instructed transmission configuration to the mobile
transceiver (100) transmits the information on the instructed transmission
configuration indicating the desired transmission configuration if the potential
load status of the base station transceiver (200) increases by more than the
5 increase threshold if the mobile transceiver (100) used the desired transmission
configuration instead of a current transmission configuration, and when the
information on the potential status change of the mobile transceiver (100)
indicates a battery life time saving of the mobile transceiver (100) by more than

a predetermined battery saving threshold.

10 9. The apparatus (20) of claim 6, wherein the desired transmission configuration
corresponds to a single antenna transmission configuration and the current
transmission configuration corresponds to a multi antenna transmission
configuration and/or wherein the multi antenna configuration corresponds to-a
closed loop transmit diversity configuration, wherein the potential status change

15 information indicates a reduction in transmission power or a reduction in the
power consumption of the mobile transceiver (100) if the desired transmission

configuration was used instead of the current transmission configuration.

10.  The apparatus (20) of claim 6, wherein the potential status change information
comprises information on a ratio of an average transmit power per data unit

20 when using the current transmission configuration and an average transmit
power per data unit if the desired transmission configuration was used, or

wherein the potential status change information comprises information on a

ratio of an average power consumption of the mobile transceiver (100) per data

unit when using the current transmission configuration and an average power

25 consumption of the mobile transceiver (100) per data unit if the desired

transmission configuration was used.

11.  The apparatus (20) of claim 6, wherein the potential status change information
comprises information on a ratio of an achievable data rate at a current transmit
power level of the mobile transceiver (100) when using the current transmission

30 configuration and an achievable data rate at the current transmit power level if

the desired transmission configuration was used, information on a remaining
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amount of battery life time when using the current transmission configuration
and if the desired transmission configuration was used, information on a ratio of
a remaining amount of battery life time when using the current transmission
configuration and if the desired transmission configuration was used,
5 information on a power headroom of the mobile transceiver (100) when using
the current transmission configuration and if the desired transmission

configuration was used, and/or information on a ratio of the power headrooms.

12. A mobile communication system comprising a mobile transceiver (100) with an
apparatus (10) according to claim 1 and a base station transceiver (200) with an

10 apparatus (20) according to claim 6.

13. A method for a mobile transceiver (100) in a2 mobile communication system, the
mobile transceiver (100) operating multiple antennas for transmitting. radio

signals to a base station transceiver (200), comprising

determining (32) a desired transmission configuration for the multiple antennas

15 based on a status of the mobile transceiver;

determining (33) information on a potential status change of the mobile
transceiver (100) when using the desired transmission configuration instead of a

current transmission configuration for the multiple antennas; and

transmitting (34) information on a request of the desired transmission
20 configuration and the information on the potential status change to the base

station transceiver (200).

14. A method for a base station transceiver (200) in a mobile communication
system, the mobile communication system further comprising a mobile
transceiver (100) operating multiple antennas for transmitting radio signals to a

25 base station transceiver (200), comprising

receiving (42) information on a desired transmission configuration and
information on a potential status change of the mobile transceiver (100) from

the mobile transceiver (100);
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determining (44) a potential load status of the base station transceiver (200)
based on the information on the desired transmission configuration and the

information on the status change of the mobile transceiver (100); and

transmitting (46) information on an instructed transmission configuration to the

5 mobile transceiver (100).

15. A computer program having a program code for performing one of the methods
of claims 13 or 14, when the computer program is executed on a computer or

Processor.
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