
MOBILE ASSISTED HANDOVER IN MOBILE COMMUNICATIONS NETWORKS Technical Field
The invention relates to a technique for mobile assisted handover in mobile
communications networks, such as Long Term Evolution (LTE) networks. In
particular, the invention relates to a technique for handover in a
situation of an ongoing data reception or data transmission of the mobile
terminal which hinders reception of system information from a candidate
cell for handover. Background In order to enable mobility in cellular
mobile communications systems, a key feature is the ability to perform a
handover from one cell currently serving the mobile terminal to a new cell.
The variety of handover techniques available today can be sorted into a
variety of different classes. For example, a 'soft handover' comprises that
a mobile terminal is con nected for some time span during the handover to
two base stations in parallel, while in a 'hard handover' the mobile
terminal disconnects from the old base station before connecting to the new
base station. A further classification sorts handover techniques into
'network controlled handover', 'mobile assisted handover' and 'mobile
controlled handover'. The 3rd Generation Partnership Project (3GPP) is a
standardization body currently working on a system concept termed 'Long
Term Evolution (LTE) and System Architecture Evolu tion' (SAE). The
handover technique that will presumably be used in the 3GPP LTE/SAE system
is a mobile assisted hard handover, wherein the mobile assistance comprises
that the mobile terminal or User Equipment (UE) performs downlink radio
signal measurements, while the network will make the handover decision. The
architecture of the 3GPP LTE/SAE system will be flat, i.e. the radio base
stations termed 'evolved Node Bs' (eNBs) are directly connected with each
other in the radio access network E-UTRAN (Evolved UMTS Radio Access
Network) and are also directly connected to the core network. Therefore,
there is 



no central controller such as the Base Station Controller (BSC) in a GSM
system or RadioNetwork Controller (RNC) in a WCDMA or UTRAN system, in
which the handover algo rithm could be located. Instead, the handover
decisions will be performed by the eNBs, specifically by the cell currently
serving the mobile terminal. In LTE, cells can be identified by unique cell
identifiers as well as non-unique cell identifi ers. A unique cell
identifier ("Cell Identity") is uniquely identifying a cell at least within
one mobile communications network (Public Land Mobile Network, PLMN). A
non-unique cell identifier ("Physical Cell Identity") is in general not
unique in a network, and may even not be unique in a local environment,
(i.e. around a particular base station). However, the nonunique identifier
when broadcasted, for example, from a candidate cell for handover can be
detected by a UE relatively easy. For example, in LTE it is planned that
504 physical cell identities will be provided, wherein each identity is
associated with a specific physical fi n gerprint of reference symbols. The
unique cell identifier, on the other hand, is broadcasted as system
information which is regularly but not continuously transmitted. The UE
therefore needs to wait for the next time the unique cell identifier is
broadcasted before it can be received and decoded. The eNB maintains for
each served cell a neighbour cell list indicating neighbouring cells. This
list associates the non-unique identifier of a neighbouring cell and/or the
unique cell identifier for the cell with connectivity information related
to how to reach the eNB serving that cell. In many cases it will be
sufficient that the UE reports the non-unique cell identifier of the
candidate cell for handover to the serving eNB: When the non-unique cell
identifier is known and locally unique, the eNB can connect to the base
station of the candidate cell based on the neighbour cell list. If a
non-unique cell identifier is provided which is unknown or is in fact
non-unique in the neighbour cell list, the serving eNB requests the UE to
pro vide the unique cell identifier for the candidate cell. Then the UE has
to receive the system information from the candidate cell, has to decode
the unique cell identifier therefrom and 



has to transmit the decoded unique cell identifier to the serving eNB. In
certain situations the mobile terminal will have no time to decode the
unique cell identi fier. Consider, for example, a case in which the mobile
terminal is currently involved in aVoice-over-IP (VoIP) communication,
which comprises receiving small data packets in regular intervals. The
periodical data reception may prevent that the terminal can receive system
information from a neighbouring cell in case of overlapping time slots
(assuming that there is only one receiver chain available). In another
exemplary situation, uplink data is acknowledged from the network, i.e.
acknowledgements have regularly to be received which may also prevent
receiving system information from a neighbouring cell. In principle, any
service with too little discontinuous reception, either due to an ongoing
reception of downlink data or of feedback to uplink data, may prevent
receiving the unique cell identity. Thus, if any data is to be received,
currently it is envisaged that the terminal may skip the provision of the
unique cell identifier to the serving cell. However, this then prevents
hand over to the corresponding cell. This situation will become
particularly problematic, for example, in the field of Closed Subscriber
Groups (CSGs). In such an environment, typically not much effort will be
spent for network planning. For example, CSG cells may have assigned a
non-unique cell identi fier at random from a reserved set of non-unique
cell identifiers. Then it will happen r ela tively often that a non-unique
cell identifier is also locally non-unique. It is envisaged that the
handover mechanism for handover to a CSG cell comprises a mandatory
determination of the unique cell identifier of the cell (in case of CSG
cells in LTE, apart from the Cell Identity a second kind of unique
identifier is handled which indicates a CSG Identity; this CSG Identity is
used for authorization purposes by the mobile terminal and therefore needs
to be determined - however, it is the Cell Identity that may be mandatory
in a measurement report to the serving cell). However, in the frequent case
that the mobile terminal is in volved in a conversational service,
streaming service or similar service with insufficient 



discontinuous reception, a handover to such cell is prevented, as the
terminal is unable to decode the unique cell identifier thereof. This
problem poses a limit to the applicability of certain network scenarios
such as CSGs.Summary There is a demand for a technique for a mobile
assisted handover in a mobile communica tions network which enables a
handover to a cell in case a non-unique cell identifier is not sufficient
to identify the cell to the serving base station and an ongoing data
reception or data transmission prevents a determination of the unique cell
identifier of the candidate cell. This demand is satisfied by a method for
mobile assisted handover in a mobile communica tions network, wherein the
method is performed in a mobile terminal and comprises the steps of
accepting information related to an ongoing data reception or data
transmission from at least one data reception component or data
transmission component of the mobile terminal; establishing, based on the
accepted information, if the ongoing data reception or data transmission
enables a determination of a unique cell identifier indicating a candidate
cell for handover; depending on the establishment step, selectively halting
the ongoing data reception or data transmission, receiving the unique cell
identifier of the candidate cell, and resuming, after the reception of the
unique cell identifier, the data reception or data trans mission; and
transmitting the received unique cell identifier to a serving base station
of the network. The mobile communication network may be a 3GPP LTE/SAE
network and the mobile terminal may be a User Equipment (UE) adapted for
communication with such network. One variant of the method comprises the
prior step of transmitting to the serving base st a tion a non-unique cell
identifier indicating the candidate cell. This variant may comprise the
prior step of receiving from the serving base station, in response to the
transmission of the non-unique cell identifier, a request for providing the
unique cell identifier of the candidate cell. This or other variants may
comprise that the non-unique cell identifier and the unique 



cell identifier are delivered in one transmission to the serving base
station. In case the unique cell identifier has to be delivered as a
mandatory requirement, the mobile terminal may omit transmitting the
non-unique identifier of the candidate cell to the serving base station.The
establishing step may comprise determining if a reception of the unique
cell identifier is possible within a given time interval without halting
the ongoing data reception or data transmission. The accepting step may
comprise accepting information indicating resources allocated for the data
reception or data transmission. For example, the accepting step may
comprise determining information, e.g. information indicating resources
persistently allo cated for the data reception or data transmission. In
this variant, in case the unique cell identifier is transmitted by the
candidate cell in regular time intervals, the establishing step may
comprise identifying conflicting time slots among time slots scheduled for
the data reception or data transmission and time slots for the reception of
the unique cell identifier. According to one realization of the method, the
accepting step comprises accepting infor mation indicating a data service
to which the ongoing data reception or data transmission is related. In
this realization, the accepting step may comprise accepting information
from a service application implemented on the mobile terminal. For example,
the step may include accessing the service application or the service
application may without trigger provide the required information The
estimating step may comprise comparing the accepted service information
with one or more predefined service indications. The predefined service
indications may relate to ser vices classified as at least one of
conversational services, streaming services, guaranteed bitrate services,
and low priority services. The ongoing data reception or data transmission
may comprise receiving or transmitting data blocks in regular time
intervals, such as, for example, receiving or transmitting a VoIP data
stream. The data received during the ongoing data reception or data
transmission may 



comprise at least one of user data and signalling (or control) data. For
example, the user data may be VoIP data, speech data, video data,
multimedia data, or any kind of streaming data. The signalling data may
comprise, e.g., acknowledgements sent to acknowledge received data.The step
of halting the data reception or data transmission may comprise omitting a
recep tion or transmission of data for one or more time slots. Additionally
or alternatively, the step of halting the data reception or data
transmission may comprise transmitting one or more data reception
non-acknowledgement indications to the serving base station. This may
trigger re-sending of data packets not received in the mobile terminal due
to the halted data reception or data transmission. The above-indicated
demand is further satisfied by a computer readable medium having computer
executable instructions for performing the steps of one or more of the
methods and method aspects described herein when executed on one or more
computing devices, for example a mobile terminal. The computer readable
medium may be a permanent or rewriteable memory within or associated with a
computing device or a removable CD-ROM, DVD or USB-stick. The
above-indicated demand is still further satisfied by a mobile terminal
adapted for a mobile assisted handover in a mobile communications network,
wherein the mobile terminal comprises a component adapted to accept
information related to an ongoing data reception or data transmission from
at least one data reception component or data transmission com ponent of
the mobile terminal; a component adapted to establish, based on the
accepted information, if the ongoing data reception or data transmission
enables a reception of a unique cell identifier indicating a candidate cell
for handover; one or more components adapted to, depending on the
establishment step, selectively halt the ongoing data reception or data
transmission, receive the unique cell identifier of the candidate cell, and
resume, after the reception of the unique cell identifier, the ongoing data
reception or data transmission; 



and a component adapted to transmit the received unique cell identifier to
a serving base station of the network. One realization of the mobile
terminal may comprise at least one of a component adapted to accept
information indicating resources allocated for the data reception or data
transmission and a component adapted to accept information indicating a
type of a data service to which the ongoing data reception or data
transmission is related. Additionally or alternatively, themobile terminal
may comprise a component adapted to transmit one or more data reception
non-acknowledgement indications to the serving base station. Brief
Description of the Drawings In the following, the invention will further be
described with reference to exemplary em bodiments illustrated in the
figures, in which: Fig. 1 schematically illustrates a first embodiment of a
mobile terminal in communication with a base station; Fig. 2 is a flow
diagram illustrating an operation of the mobile terminal of Fig. 1; Fig. 3
schematically illustrates a second embodiment of a mobile terminal; Fig. 4
is a flow diagram illustrating an operation of the mobile terminal of Fig.
3; Fig. 5 illustrates time slots for the reception of system information
from a candidate cell and a downlink data reception; Fig. 6 schematically
illustrates a third embodiment of a mobile terminal; and Fig. 7 is a flow
diagram illustrating an operation of the mobile terminal of Fig. 6.
Detailed Description In the following description, for purposes of
explanation and not limitation, specific details are set forth, such as a
specific network systems, network nodes, etc., in order to provide
athorough understanding of the current invention. It will be apparent to
one skilled in the art 



that the current invention may be practiced in other embodiments that
depart from these specific aspects. For example, an LTE environment will be
introduced below for illustrating the invention, wherein a User Equipment
(UE) communicates with an evolved NodeB (eNB). However, it is to be
understood that the invention may also be implemented in other
environments, i.e. based on other mobile communications technologies. In
fact, the inven tion may be employed for any cellular communication system,
in which a network controlled handover is performed based on local
decisions, i.e. in which there is no centralized con troller available in
the RAN (or core network) and the radio base stations do not apriori know
their neighbouring cells. Those skilled in the art will further appreciate
that functions explained hereinbelow may be implemented using individual
hardware circuitry, but also using software functioning in conjunction with
a or a general purpose computer, programmed microprocessor,
fieldprogrammable gate array (FPGA), application specific integrated
circuit (ASIC) and/or one or more digital signal processors (DSPs). It will
also be appreciated that when the current invention is described as a
method, it may also be embodied in a computer processor and a memory
coupled to a processor, wherein the memory is encoded with program code
that performs the methods disclosed herein when executed by the processor.
Fig. 1 schematically illustrates functional building blocks of a first
embodiment of a mobile terminal 100 in communication with a network 102
comprising base stations 104 and 106. It will be assumed hereinafter that
network 102 is an LTE network, the base stations 104 and 106 are eNBs of
network 102 and the mobile terminal 100 is a User Equipment (UE) adapted
for communication with LTE network 102. The UE 100 comprises a transmission
component 108, a reception component 110, an internal monitor 112, a
decision component 114 and a reception control component 116. Generally,
the UE 100 is adapted for a mobile assisted handover in the LTE network
102, 



wherein in a situation in which the eNB 104 serves the UE 100, it is
decided by the eNB 104 whether or not a handover of the UE 100 to a
neighbouring cell served by eNB 106 isto be performed. The UE 100 assists
in this decision by performing downlink radio meas urements and providing
the results of these measurements to the eNB 104. An operation of the UE
100 will now further be described with reference to the flow diagram of
Fig. 2. In step 202, the transmission component 108 operates to transmit to
the serving eNB 104 a non-unique cell identifier indicating the eNB 106 as
candidate cell for handover. The nonunique cell identifier may be one out
of 504 identifiers available for non-unique identifiers in LTE system as
described above. In step 204, the reception component 110 receives in
response to the transmission of the non-unique cell identifier in step 202
from the serving eNB 104 a request for providing a unique cell identifier
of the candidate cell 106. The eNB 104 may send the request in step 204 as
it has been unable to determine the neighbouring cell meant by the
non-unique identifier delivered in step 202, for example because the
nonunique identifier is entirely unknown by the eNB 104 or because it is
non-unique, i.e. it is represented in the neighbour cell list of eNB 104
two or more times as an indication of different neighbouring cells. In
response to the request received in step 204, the internal monitor 112
accepts in step 206 from at least one of the transmission component 108 and
reception component 110 and/or further internal components of UE 100
information related to an ongoing data reception or data transmission. For
example, the internal monitor may access one or both of components 108 and
110, or these components may provide information in a buffer for access by
moni tor 112, or may provide information directly to monitor 112. In step
208, the decision component 114 operates to establish, based on the
information accepted by the internal monitor 112, if the ongoing data
reception / data transmission enables a determination of the unique cell
identifier of candidate cell 106 for handover. This operation of the
decision component 114 may for example comprise a determination of whether
there is any data 



reception / data transmission ongoing. Should this be the case, the
establishment step 208 may further comprise implicitly or explicitly
classifying the ongoing data reception / data transmission according to
whether it will allow a decoding of the unique cell identifier or not. For
example, in case a data reception may be classified as a short-term
non-periodic data reception, the decision component 114 may decide to not
take any further action but to await the end of data reception in order to
subsequently receive the required system information, i.e. to avoid an
interrupt of the ongoing data reception, and the decision component 114 may
trigger a scheduler of the UE 100 accordingly. In the flow diagram of Fig.
2 it is instead assumed that the decision component 114 achieves the result
that an ongoing data reception / data transmission is critical because it
does not allow determining the unique cell identifier of neighbouring cell
106, and the decision component 114 provides a corresponding trigger signal
to the reception control component 116. Based on this trigger signal, the
reception control component 112 operates in step 210 to halt an ongoing
data reception / data transmission by controlling one or both of reception
component 110 and transmission component 108 accordingly (only the control
of reception component 110 is explicitly indicated in Fig. 2). In step 212,
the reception control component 112 is involved in receiving the unique
cell identifier of the candidate cell. This step may comprise controlling
the reception component 110 in order to receive system information from the
neighbouring cell 106. The term 'recep tion' of a unique cell identifier is
generally understood herein as a successful reception which includes that
the mobile terminal may tune to the candidate cell for a time span covering
the time slot during which the system information or at least the unique
cell identifier is trans mitted, or a least for a time span which allows
decoding the unique cell identifier in the mobile terminal. The decoding of
the received signal from the candidate cell representing the unique cell
identifier may in principle be performed after the reception, e.g. in
parallel to 



subsequent steps. In step 214, the reception control component 112 operates
to resume, after the reception of the unique cell identifier, the data
reception which has been halted in step 210. Eventually, in step 216, the
transmission component 108 operates to transmit the successfully received
and decoded unique cell identifier to the serving eNB 104. While for the
sake of illustrationthe reception control component 116 is illustrated in
Fig. 1 as a single component, the functionality thereof may also be
distributed over several entities of a mobile terminal. While it has been
said above that steps 206 and 208 are performed only in response to the
request of the serving eNB in step 204, in other embodiments steps similar
to steps 206 and 208 may be performed unconditionally, i.e. before and/or
without the reception of an ex plicit request for a provisioning of a
unique cell identifier. In the embodiment of Figs. 1 and 2, the UE 100 is
configured to sequentially provide first a non-unique cell identifier to
the serving eNB (step 202) and then to provide the unique cell identifier
to the eNB 104 (step 214), wherein the unique cell identifier is only
provided to the eNB 104 upon request. In other embodiments, the mobile
terminal may be configured permanently, via administrative action and/or
via an instruction from a serving base station to provide a unique cell
identifier to the network without explicit request. Additionally or
alternatively, in some embodiments the mobile terminal may be configured to
provide the non-unique cell identifier and the unique cell identifier in a
single transmission to the serving base station. In still other
embodiments, the mobile terminal may be permanently or other wise
configured to not provide the non-unique cell identifier at all, for
example in a CSG scenario. Fig. 3 schematically illustrates functional
building blocks of a further embodiment of a mobile terminal 300 in
communication with a network 302 comprising base stations 304 and 306. The
network scenario of the embodiment of Fig. 3 is similar to that of Fig. 1.
Specifi cally, it is assumed that also network 302 is an LTE network, the
base stations 304 and 306 



are eNBs thereof and the mobile terminal 300 is a UE adapted for
communication with LTE network 302. The embodiment of Fig. 3 is intended to
illustrate in more detail a particular internal operation of the UE 300.
Any aspects of the embodiment illustrated in Figs. 3 to 5 which are not
explicitly discussed hereinafter can be assumed to be similar to what has
been described with regard to the embodiment of Figs. 1 and 2.The UE 300
comprises a transmission component 308, a reception component 310, an
internal monitor 312, a decision component 314, a reception control
component 316 and a scheduler 318. An operation of the UE 300 will now be
described with reference to the flow diagram of Fig. 4 under the assumption
that eNB 304 serves UE 300 and eNB 306 provides a neighbouring cell which
is a candidate cell for handover for the UE 300. The scheduler 318 is
adapted to manage resources of the UE 300 related to transmission and/or
reception of data. The scheduler 318 may in particular act to allocate
resources such as time slots and to control the transmission component 308
and reception component 310 accordingly. In step 402, the internal monitor
312 operates to accept information from the scheduler 318. The monitor 312
may, for example, actively access the scheduler 318 for information and/or
the scheduler 318 may be configured to provide information to the internal
monitor 312 without an explicit trigger. Generally, the monitor 312 accepts
information indicating resources allocated for a data reception /
transmission. Fig. 5 illustrates an example for the type of information
which may be accepted by the internal monitor 312. Two transmission time
schemes 502 and 504 are depicted each in the form of a time axis and shaded
areas sequentially arranged thereon indicating transmission time slots.
Time scheme 502 relates to the broadcast of system information including
the unique cell identifier of cell 306. Time scheme 504 relates to an
ongoing data reception of UE 300. The data reception may belong to an
ongoing VoIP communication according to which in each of time slots 506 a
VoIP data packet is received. For example, the time slot 506 may have a
length of 2 milliseconds (ms) and one packet is 



received in each time period 508 of duration 20 ms. The system information
broadcast 510, on the other hand, may have a duration of 30 ms and may be
repeated every time period 512 of duration 80 ms. The scheduler 318 has
resources persistently allocated for the data reception indicated by time
scheme 504, which includes controlling the reception component 310
according to time scheme 504. In order for preparing the decision to be
taken by component 314, the internal monitor 312 accepts information
representing the time scheme 504 from the scheduler 318. The internal
monitor 312 may also accept information regarding the time scheme 502 from
either the scheduler 318 or another component of UE 300. In steps 404 and
406, the decision component 314 operates to estimate if the data reception
ongoing according to the time scheme 504 enables reception of the unique
cell identifier from the candidate cell 306. This determination is started
in step 404 by identifying possibly conflicting time slots, which comprises
processing (e.g. comparing) information related to the time slots 506
scheduled for the VoIP data reception in scheduler 318 and information
related to the time slots 510 for the reception of the system information
of neighbouring cell 306. In step 406, the decision component 314
determines if a reception of the unique cell identi fier of cell 306 is
possible within a given time interval without halting the ongoing data
reception. The given time interval may be related, for example, to the
repetition time interval 512 of the system information broadcast of cell
306. The given time interval may gener ally be chosen to include a time
period long enough for a successful reception of the system information
including the cell identity. Which time interval is actually examined by
decision logic 314 may also depend on the type of the service to which the
ongoing data reception is related. For example, in case the service would
be a download service, the decision component 314 would be able to
determine when the download ends. In the example discussed here it is
assumed that the data reception as illustrated with time scheme 504 in Fig.
5 is a 



conversational service such as VoIP. In this case the decision logic will
generally be unable to predict when the ongoing data reception ends.
Assuming that UE 300 has a single receiving chain only, it is clear from
Fig. 5 that there is a conflict, i.e. data reception in time slots 506
prevents data reception in time slots 510: As there are time slots 506
scheduled within the time span covered by each time slot 510, it is not
possible for UE 300 to continuously adjust to cell 306 during a complete
time slot 510, and therefore a unique cell identifier broadcasted in the
system information could not be successfully decoded, no matter which time
interval is actually examined by the decision logic of component 314. Thus,
the decision component 314 will decide that it will not bepossible to
receive and decode the unique cell identifier of cell 306 without halting
the ongoing data reception. Triggered by the decision of component 314, in
step 408 the reception control component 316 of UE 300 operates in a way
similar to steps 210 to 214 of Fig. 2, the details thereof will not be
repeated here. Generally, the reception control component 316 operates to
control the scheduler 318 and/or reception component 310 to halt the
ongoing data recep tion, for example cancel scheduled time slots 514 as
indicated in Fig. 5 and to instead schedule a reception of system
information of cell 306 during time slot 516, and to reschedule the VoIP
data reception only from time slot 518 on. The operation of UE 300 may also
include steps similar to steps 202 and/or 204 of Fig. 2, but such steps are
omitted in the flow diagram of Fig. 4 for the sake of brevity. Alterna
tively, the UE 300 may be configured to perform either step 402 or the
entire sequence of steps 402 to 408 independent of a request for a unique
cell identifier from the serving base station. For example, the UE may
perform step 402 permanently or may perform steps 402 to 408 permanently or
after each provision of a non-unique cell identifier to the serving base
station. As still another alternative, the UE may perform the steps 402 to
408 as an alterna tive to providing a non-unique cell identifier to the
serving base station. 



With regard to the scenario illustrated in Fig. 5, the UE 300 may operate
to send negative acknowledgements regarding the packets not received during
time slots 514. In this way, the network 304 may be triggered to
re-transmit one or more of the corresponding data packets. The accepting
step 402 may be seen as a particular implementation of the accepting step
206 of Fig. 2. In particular, the internal monitor 312 from the scheduler
318 may be seen as an implementation of the monitor 112 of Fig. 1 as
accepting information related to the reception / transmission components of
the mobile terminal. The steps 404 and 406 may be seen as a particular
implementation of the establishing step 208 of Fig. 2. However, other or
further steps may also be included in the accepting step 206 and the
establishing step 208.Fig. 6 schematically illustrates functional building
blocks of a still further embodiment of a mobile terminal 600 adapted for
communication with a mobile communications network 602 comprising base
stations 604 and 606. Again it is assumed that the network scenario of the
embodiment of Fig. 6 is similar to that of Figs. 1 and 3; specifically, it
is assumed that network 602 is an LTE network, the base stations 604 and
606 are eNBs thereof and the mobile terminal 600 is a UE adapted for
communication with LTE network 602. Any a s pects of the embodiment
illustrated in Figs. 6 and 7 not explicitly discussed hereinbelow can be
assumed to be similar to what has been described with reference to the
former embodiments. The UE 600 comprises an internal monitor 608, a
decision component 610, a reception control component 612 and a service
application 614. The application 614 is related to a data reception and/or
data transmission. For the example discussed here it is assumed that the
service application 614 is a VoIP application currently operative to
perform a VoIP communication via network 602 which comprises both a data
reception and a data transmis sion. UE 600 is in a current situation served
by eNB 604, while eNB 606 provides a candi date cell for handover. An
operation of the UE 600 in this situation will now be described with
reference to the flow diagram in Fig. 7. 



In step 702, the internal monitor 608 accepts from the service application
614 information indicating a data service to which the ongoing data
reception and data transmission is r e lated. For example, the internal
monitor 608 may access service application 614 in order to determine that
application 614 is a conversational application and that it is currently
active, i.e. a communication is ongoing. In another embodiment, such
information is provided by service application 614 in a predefined storage
area of UE 600 at the time the application 614 becomes active, and the
monitor 608 accesses the information in the predefined storage area. In
step 704, the decision component 610 establishes, based on the information
provided by monitor 608, if the ongoing reception / transmission enables a
determination of the uniquecell identifier of candidate cell 606 by
comparing the service information accepted by the internal monitor 608 with
predefined service indications. As exemplarily depicted in Fig. 6, the
component 610 may have access to a predefined list of service types stored
in a storage area 616 of UE 600. In case the service information provided
by monitor 608 indicates a service falling under one of the stored service
indications, the component 610 decides that the ongoing data reception
belongs to a critical service which will not allow to receive and decode
the unique cell identifier from neighbouring cell 606 without taking
further action. The service indications in storage 616 may, e.g., directly
indicate specific applications such as service application 614, or may
indicate a class of service applications. Such classes may be "speech
services", "VoIP applications" or more generally "conversational services"
and/or "streaming services". The service classes or types indicated may
comprise services for which it is expected that there is too little
discontinued reception to enable cell identity decoding for neighbouring
candidate cells ("critical services"). For example, any kind of
conversational or streaming service may be included in the list of critical
services, as for such services it is in general not possible for a decision
logic in a mobile terminal to decide whether a data reception or data
transmission related to such service will end within a rea 



sonable time window and will thus allow reception of system information
from neighbouring cells. Additionally or alternatively, other
classification criterions may be applied. For exampie, low priority
services may be classified as critical services (e.g. because
conversational or streaming services are often classified as low priority
services) or guaranteed bitrate services may be classified as critical
services (in contrast to, for example, best effort services or services
guaranteeing a low data loss). The list of critical services or service
types in storage 616 may be implemented in the UE 600 at manufacturing time
or via administrative action, and/or may be downloaded or up dated by or
via network 602. Having established that the ongoing data reception / data
transmission belongs to a critical service which presumably will not allow
reception of system information from eNB 606, in step 706 action is taken
in order to ensure that the unique cell identifier of cell 606 can
nevertheless be received, decoded and provided to the serving eNB 604 such
that in this way handover to cell 606 is enabled. The actual operations
performed in step 706 may be similar to steps 210 to 214 of Fig. 2 and will
therefore not be repeated here. It is to be noted that the embodiments
illustrated in the foregoing figures may be combined with each other. For
example, an internal monitor may operate to accepting information from an
internal scheduler of the mobile terminal and may in parallel accept
information from service applications implemented on the mobile terminal.
Similarly, a decision logic of the terminal may combine the various
approaches discussed above. The technique proposed herein enables handover
to a cell in case a non-unique cell identifier is not sufficient to
identify the cell to the serving base station and an ongoing data reception
or data transmission lets not enough time for a reception of a unique cell
identifier from the candidate cell. The mobile terminal establishes, based
on internal information, whether a reception of the unique cell identifier
of the candidate cell will be possible or not. If not, the mobile terminal
takes appropriate actions, for example, halts the ongoing data recep 



tion/transmission for the time required to determine the unique cell
identifier of the candi date cell. Such techniques do not require any
information from outside the terminal, i.e. no additional network traffic
is generated; for example no priority information regarding data receptions
or transmissions needs to be provided by the serving base station.
Processing information related to an internal scheduler of and/or service
applications implemented in the mobile terminal requires small
modifications only for available control software in the terminal.
Conversational or streaming services may be considered critical in the
scenarios discussed herein, as they require regular receptions /
transmissions lasting for an undefined time. On the other hand, discarding
one or few data packets received or transmitted normally leads only to a
minor degradation of such services, if at all. Therefore, the proposed
techniques enable a handover despite the ongoing data reception /
transmission while minimizing ser vice degradation.After all, with the
proposed technique the terminal may assist a decision for handover in a
particularly efficient way regarding network traffic and resource usage
within the terminal. The technique is particularly suited, amongst others,
for enabling handover in CSG scenar ios and similar scenarios in which
provision of unique cell identifiers is mandatorily requested. While the
current invention has been described in relation to its preferred
embodiments, it is to be understood that this description is for
illustrative purposes only. Accordingly, it is intended that the invention
be limited only by the scope of the claims appended hereto.Claims 1.A
method for mobile assisted handover in a mobile communications network, the
method being performed in a mobile terminal (100, 300, 700) and comprising
the steps of: - accepting (206, 402, 702) information related to an ongoing
data reception or data transmission from at least one data reception
component ( 1 10, 310, 614) or data transmission component of the mobile
terminal; establishing (208, 404, 406), based on the accepted information,
if the ongoing data 



reception or data transmission enables a reception of a unique cell
identifier indicating a candidate cell (106, 306, 606) for handover;
depending on the establishment step, selectively o halting (210) the
ongoing data reception or data transmission, o receiving (212) the unique
cell identifier of the candidate cell, and o resuming (214), after the
reception of the unique cell identifier, the data reception or data
transmission; and transmitting (216) the received unique cell identifier to
a serving base station (104, 304, 604) of the network. 2. The method
according to claim 1, comprising the prior step of transmitting (202) to
the serving base station (104, 304, 604) a non-unique cell identifier
indicating the candidate cell (106, 306, 606). 3. The method according to
claim 2, comprising the prior step of receiving (204) from the serving base
station, in response to the transmission of the non-unique cell identifier,
a request for providing the unique cell identi fier of the candidate cell.
4. The method according to any one of the preceding claims, wherein the
establishing step comprises determining (406) if a reception of the unique
cell identifier is possible within a given time interval without halting
the ongoing data reception or data transmission.5. The method according to
any one of the preceding claims, wherein the accepting step comprises
accepting (402) information indicating resources allocated for the data
reception or data transmission. 6. The method according to claim 5, wherein
the unique cell identifier is transmitted by the candidate cell in regular
time intervals (508), and the establishing step comprises identifying
conflicting time slots (514, 516) 



among time slots (506) scheduled for the data reception or data
transmission and time slots (510) for the reception of the unique cell
identifier. 7. The method according to any one of the preceding claims,
wherein the accepting step comprises accepting (702) information indicating
a type of a data service to which the ongoing data reception or data
transmission is related. 8. The method according to claim 7, wherein the
accepting step comprises accepting information from a service application
(614) implemented on the mobile terminal (600). 9. The method according to
one of claims 3 or 4 and one of claims 7 or 8, wherein the estimating step
comprises comparing (704) the accepted service information with one or more
predefined service indications. 10. The method according to claim 9,
wherein the predefined service indications relate to services classified as
at least one of conversational services, streaming services, guaranteed
bitrate services, and low priority services. 11. The method according to
any one of the preceding claims, wherein the step of halting the data
reception or data transmission comprises transmitting one or more data
reception non-acknowledgement indications to the serving base station.12.
The method according to any one of the preceding claims, wherein the mobile
communication network is a Long Term Evolution "LTE" network. 13. A
computer readable medium having computer executable instructions for
performing the method according to any one of the preceding claims. 14. A
mobile terminal adapted for a mobile assisted handover in a mobile
communications network, the mobile terminal (100, 300, 600) comprising: - a
component ( 112, 308, 608) adapted to accept information related to an
ongoing data reception or data transmission from at least one data
reception component 



( 110, 310, 614) or data transmission component of the mobile terminal; a
component ( 114, 314, 610) adapted to establish, based on the accepted
informa tion, if the ongoing data reception or data transmission enables a
reception of a unique cell identifier indicating a candidate cell (106,
306, 606) for handover; one or more components ( 116, 316, 612) adapted to,
depending on the establish ment step, selectively o halt the ongoing data
reception or data transmission, o receive the unique cell identifier of the
candidate cell, and o resume, after the reception of the unique cell
identifier, the ongoing data r e ception or data transmission; and a
component (108, 308) adapted to transmit the received unique cell
identifier to a serving base station of the network. 15. The mobile
terminal according to claim 14, comprising at least one of a component
(312) adapted to accept information indicating resources allocated for the
data reception or data transmission and a component (608) adapted to accept
information indicating a type of a data service to which the ongoing data
reception or data transmission is related. 


