MOBI LE ASSI STED HANDOVER | N MOBI LE COMMUNI CATI ONS NETWORKS Techni cal Field
5The invention relates to a technique for nobile assisted handover in
nobi | e communi cati ons networks, such as Long Term Evol uti on (LTE) networks.
In particular, the invention relates to a technique for handover in a
situation of an ongoing data reception or data transm ssion of the nobile
term nal which hinders reception of systeminformation froma candi date
cell for handover. 10 Background In order to enable nobility in cellular
nobi | e conmuni cati ons systens, a key fedture is the ability to performa
handover fromone cell currently serving the nobile termnal to a new
15cell. The variety of handover techni ques avail able today can be sorted
into a vari eMPRILEASSISTENHANRGYER INPEOBEXAaPMVIUNICABFAN TN HEOURKS
conprises that a nobile termnal is connected for sone tine span during the
handover to two base stations in parallel, while in a 'hard handover' the
mobi | e t er nTévhhicdi BieldNnect s fromthe ol d base station before connecting to
t he new base station. A further classification sorts handover techniques
into 'network 20control | ed handover', 'nobile assisted handovers and
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is a standardi zation y current g on a system concept terned
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radi o sign%% ggﬁsurenents, while the network will make the handover

deci si on. e"8YeH't ecture of the 3GPP LTE/ SAE systemwill be flat, i.e.
the ragi o base stations ternmed 'evol ved Node Bs' (eNBs) are directly
connected with each other in the radio access network E-UTRAN (Evol ved

UNI TS Radi oBadarawds Net work) 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 Radio

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

15 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 mobilc terminal disconnects from the old base station before connecting
to the new base station. A further classification sorts handover techniques into ‘network

20 controlled handover', 'mobile assisted handover' and 'mobile controlled handover'.

The 3™ 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

25 system is a mobile assisted hard handover, whercein the mobile assistance compriscs 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' (¢NBs) are directly
connected with each other in the radio access network E-UTRAN (Evolved UMTS Radio

30 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 Radio



2 Network Controller (RNC) in a WCIDVA or UTRAN system in which the
handover al gorithm could be |ocated. |Instead, the handover decisions wll
be perforned by the eNBs, specifically by the cell currently serving the
mobile termnal. In LIE, cells can be identified by unique cell identifiers
as well as non-unique cell identifiers. A unique cell identifier ("Cell
ldentity") is uniquely identifying a cell at |least within one nobile
comuni cations network (Public Land Mobile Network, PLMN). A non-uni que
cell identifier ("Physical Cell ldentity") is in general not unique in a
network, and nay even not be unique in a local environnment, (i.e. around a
particul ar base station). However, the non- to unique identifier when
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uni que cell identifier, on the other hand, is broadcasted as system
information which is regularly but not continuously transmtted. The UE
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recei ve syseeancdahdderatédon from a nei ghbouring cell in case of overl appi ng
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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

25 or is in fact non-unique in the ncighbour cell list, the scrving ¢NB 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.

30 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 a



Thus, if any data is to be received, currently it is envisaged that the
termnal may skip the provision of the unique cell identifier to the
serving cell. However, this then prevents handover to the correspondi ng
cell. This situation will becone particularly problematic, for exanple, in
the field of O osed Subscriber Goups (CSGs). in such an environnent,
typically not nuch effort will be spent is for network planning. For
exanpl e, CSG cells may have assigned a non-unique cell identifier at random
froma reserved set of non-unique cell 3identifiers. Then it will happen
relatively often that a non-unique cell identifier is also locally

non-uni que. It is envisaged that the handover nechani sm for handover to a
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vents handover 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

15 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 rela-
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

20 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

25 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.

WO 2009/065053 A2 relates to using identifiers to establish communication, wherein
30 confusion resulting from assigning the same node identifier to multiple nodes is resolved

through the use of confusion detection techniques and the use of unique identifiers for the



4 nodes. In some aspects an access point and/or an access term nal may
perform operations relating to detecting confusion and/or providing a

uni que identifier to resolve confusion. Docunent XP050340920, Noki a Si enens
Net works et : "CSG enhanced nmobility requirenents” relates to C osed
Subscri ber G oup (CSG enhanced nmobility requirenments and in particular to
an anal ysis of the CSG connected node nobility requirenents. In nost
scenari os the connected node nobility could be provided with already

exi sting REL8 SIBI readi ng nechanism Oaly cases when it may not provide
excel l ent user perception is during VolP type of applications as then the
DRX periods are nore sel dom But even for those scenarios a couple of
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i ons network which enables a handover to a cell in case a non-uni que cell
identifier is not sufficient to identify the cell to the serving base
station andcawmenddi0ngs4892% Nokiadiernens Nstwerks ef al ¢ drxppabepesd fts a
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term nal ; bl i shing, based on,t ccepted infor i i.f ongoi ng
dat a recept'%hnhYéF Og%&!’ C?‘WS%W@%F‘SW&W@ a5 et 3‘?‘%1(%?13 | g%énoff) I glgf’fni que
cel | igent iskdn@Riod Sbiugidlof Bgutdons aRdirvti®l, ¢.el Usef Bjuiprad oyebilitdefremtibgng on t he
establishing step, selectively halting the qngoing.data reception or data
transmi ssi Gfighbae &sll,PIRg apdier Yssr %HE‘PE}S%‘ m}“&?ﬁf‘lgf‘?n@?s‘%\‘paf*ﬁeg candi date cel |,
and resum ng, after the reception of the unique cell identifier, the data
reception or data trans- 30m ssion; and transmtting the received unique
cel | ident SMpERa®o a serving base station of the network. The nobile
comuni cati on network may be a 3GPP LT SAE network and the nobile term nal

may be a User Equi pnent (LIE) adapted for co ni cati on Whéh such .net wor k.
One va¥ i antThete is mdermadione dmpriedese pRBGISHISE SERVEin ¢ PRREAFYTPIY Y 0 t he
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candi date ce er variants may conprise that the non-unique
cell identictll.er and the 10unique cell identifier are delivered in one
trans% ssion to the serving base station the unique ecU identifier has to
be del'ivered as a mandatory requirenment, the nmobile term nal may omt
transm tti Adistdeenand iv-satifipd by iadesthad foe mobile adyisted Apnrtlodertia 2 sabfle PHIIHBICK er vi ng

base stati Whs 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
25 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 establishing 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-

30 mission; and transmitting the received unique cell identifier to a serving base station of the

network,



i sThe establishing step conprises determning if a reception of the unique
cell possible within a given tinme interval w thout halting the ongoing data
reception or data transm ssion. The accepting step nay conprise accepting
information indicating resources allocated for the data reception or data
transm ssion. For exanple, the accepting step may conprise determ ning
information, e.g. information indicating resources persistently alto-
20cated for the data reception or data transmssion. In this variant, in
case the unique cell identifier is transmtted by the candidate cell in
regular time intervals, the establishing step may conprise identifying
conflicting tine slots anong tinme slots scheduled for the data reception or
data transm ssion and tinme slots for the reception of the unique cel
identifier. 25According to one realizationof the nethod, the accepting step

conpri ses Abeepbilarpriminiationagtverk m%?%ﬁ%?gg@é@d‘e%?’{??%‘@&%?ch t he
01901 19, SaleAmBERR) hONUQ k! @ THaR: dhuhliakied wih Qudtftebwork.
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conprise, #agen. acknow edgenents sent to acknow edge received data. The
step of"rig the data rebeption or datay conprise omtting a recep- or

15 The establishing step comprises 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-

20 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.

25 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

30 required information



transm ssion of data for one or nore tine slots. Additionally or
alternatively, the step of halting the data reception or data transm ssion
may conprise transmtting one or nore data reception non-acknow edgenent

i ndications to the serving base station. This may trigger re-sending of
data packets not received in the nobile term nal due to the halted data
reception or data transm ssion. 20 The above-indi cated demand is further
satisfied by a conputer readabl e nmedi um havi ng conputer executabl e
instructions for performng the steps @& one or nore of the nethods and

met hod aspects descri bed herein when executed on one or nore conputing
devices, for exanple a nobile term nal. The conputer readable nedium may be

a per manenthedstabBiMirigt @zdmmwccm;sahh@ﬁ&racaeia&a&mtoedmdaomwamput| ng
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cell identifier to a serving base station of the network. One realization
of the nobile termnal may conprise at | east one of a conponent adapted to
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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.
20
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 re-

25 writeable 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 termi-
30 nal comprises a component adapted to accept information related to an ongoing data recep-

tion or data transmission from at least one data reception component or data transmission



15service to which the ongoing data reception or data transm ssion is
related. Additionally or alternatively, the 7 nobile term nal may
conprise a conponent adapted to transmit one or nore data reception
non- acknow edgenent indications to the gerving base station. Brief

Description of the Drawings In the fol

i ng, the invention will further

described with reference to exenplary enbodinents illustrated in the

figures,

in which: Fig. Ischematically illustrates a first enbodi nent of

mobi | e t ercpinpanent rofcthenmebidattérorinalj tahcempeaset stlaptedrip &taplisipi basad fdmghe
di agrami |l ustr.at.i n _operation of e nmobile termnal of. Fig. |
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reception of a unique cell identifier indicating a candidate cell for handover, wherein the
component is further adapted to determine if a reception of the unique cell identifiers is
possible within a given time interval without halting the ongoing data reception or data
transmission; 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, the

be

a



is aflowdiagramillustrating an operation of the nobile termnal of Fig.
3; illustrates tine slots for the reception of systeminformation froma
candidate cell and a downlink data reception; schematically illustrates a
third enbodiment of a nobile termnal; and is a flow diagramillustrating
an operation of the nobile termnal of Fig. 6. Detailed Description 8

t horough understandi ng of the current invention. It wll be apparent to one
skilled in the art that the current invention rmay be practiced in other
enbodi ments that depart fromthese speci7fi c aspects. For exanmple, an LIE
environment will be introduced below for illustrating the invention,
wherein a User Equi pnent (UE) communicates with an evol ved NodeB 5(eNB).
However, i tmpkildtomnipeal ungepsposc dohabnanhedapisd éntréromitipay oumners dpte r¢aspicaanent ed
in other environnent i.e. .based ot her. nohi l e comruni cati ons

t echnol ogi e‘%o.n'arcgncfgg‘?g,en}eﬁténﬁhﬁa\%lé’ﬂ? 'iog%e Tray"™ beasee%%tlloglyed for any cellul ar
communi cation system in which a network controlled handovcr is perforned
based on | ocal decisions, i.c in which there is no centralized controller
avai | abl e i BrigfiResryintignef the Dsawwehor k) and the radi o base stations do not a
priori (10know their neighbouring cells. Those skilled in the art wl|
further appreciate that functions expl ai ned herei nbel ow nay be i npl enented
usi ng i ndi vindbafollhaimgviae exveitiopwill furtheithetdesdribed with piersist taecaPiagn@®i oni ng i n

bodiments illustrated in the figures, in which:

Fig. 1 schematically illustrates a first embodiment of a mobile terminal in
10 communication with a base station;
Fig. 2 is a flow diagram illustrating an operation of the mobile terminal
of Fig. 1;
15 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;
20 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
25 Fig. 7 is a flow diagram illustrating an opcration of the mobilc terminal
of Fig. 6.

Detailed Description

30 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 a



conjunction with a or a general purpose conputer, progranmed

m cr oprocessor, field- 15 progranmable gate array (FPGA), application
specific integrated circuit (ASIC) and/or one or nore digital signal
processors (DSPs). It will also be appreciated that when the current
invention is described as a nethod, it may al so be enbodied in a conputer
processor and a nenory coupled to a processor, wherein the nenory is
encoded with program code that performnms the methods discl osed herei n when
executed by the processor. 20 Fig. 1 scﬁenatically illustrates functional
bui | di ng bl ocks of a first enbodinent of a nobile termnal 100 in

comuni cation with a network 102 conprising base stations 104 and 106. It

wi || be assheredgthexdeisnadibgof thhatrraneinyentien. 10Rili b apparkmEo ped shdlel in thharthase
stations 104 and 106 .arc..cNBs of network 102 and t i rqm.pal 100 is
o Ueer Equi it eRy RsRubarel porEEiukT bt ls PR R 02 The
UE 100 conppb&Saspedty. 80SeKuSPicOih CTRGRGMhent 08 baintredepd baow Goiithanang 110,

an internal npnitor 112, a decision conponent 114 and a rec Rfi cont rol
conponent 1henveioa whqrgin a User kgpipsat § )éﬁﬁﬁWéﬁm?%W“%w%ﬁﬁﬁFg Qgg?sted
handover i (B¢ HowkeyvBeh YOb e 10derstSAMMGTRL RvddtioR ndl, e bt fiblidenvdiic bihthe eNB
104 serves the UE 100, it is decided by the eNB 104 whether or not a
handover ofenvinennigfts1 00 bessd an nthicghbla lercomgnuoishtions égchealobys. BNBCLIDGIVE:- 9 to be
performed. .The UE 100 assjists | his decjsi - ] | ik radio
neasurenenf¥m§WH§6PHWF§F§%r?ﬁ%“%%%ﬁ?&s'g@mﬁﬁggggﬁﬁgﬁ%@@%@%ﬁgm?gwghggéhB
104. An opéfaaddvers érfdrhed bised 00 10skll decision, .11 invetichtherd éssordetwedized ¢oln-
reference to the flow di agram of Fig. 5In step 202, .the transn ssion
conponent fﬁ%bbﬁ@F%Wb@t%ﬂgﬁwéﬂ%ﬁ¥?ngﬁo%%@“§5?V@H@mﬁiﬁmf@ﬁﬁ%nWGHWHﬁfque cel

i dentifyier QQQME@g&ﬂ?mgﬁggQuﬁi106 as candi date cell for handover. The
n

non-uni que cell i1dentifier nmay be one out of 504 identifiers available for

non-uni que identifiers in LTE system as descri bed above. In step 204, the
eceptl on CAIRPRA B ESSA MAtGRABISR i AP 2RSEhSSohplc
implemented using individual hardware circuitry, but also using software functioning in
conjunction with a or a general purpose computer, programmed microprocessor, field-
15 programmable 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.
20
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)

25 adaptcd for communication with LTE nctwork 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,
30 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 is



10 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 determ ne the neighbouring cell neant by the non-unique
identifier delivered in step 202, for exanple because the non-unique
identifier is entirely unknowmn 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 nore
times as an indication of 15different nei ghbouring cells. En response to
the request received in step 204, the i At ernal rmonitor 112 accepts in step
206 fromat |east one of the transm ssion conponent 108 and reception
conponent 110 and/or further internal conponents of UE 100 i nformation

rel ated to tahe perfoned) THat& 108 @epits iorthipdec@adtyapetipamsgrilewilioh radomeasx anpl e,
the internal nonitqr nmay access, O or hoth of. copponent 0, or
these conpofights “H@y 106/?%% tﬁ% rﬁsﬁlf‘soometb? %ﬁaslurr?maenﬁ:s)ﬁ er Olrﬁa%g§%e2§%§l ]Or}mni t or
112, or maywhUBMDO&ill mfvofurmbd rteskiribed tvitly rdf@eitdmd theflodlRagrdm obFig@. 208, t he
deci si on conmponent 114 operates to establish, based on the information
accepted by the internal nonitor 112, if the ongoing data reception ; data
transmssi f sRpabs ef PndRLELALARSIRR @] ofahR1URWGHR C@k kerb e REBI0SE Of
candi date cell 106 for handover. This operation of the decision component
114 may f ornoguaipt eclloidenifiesiodigatihgtties b 416 a5 warskdajghestiferrhandneee Thenehy  dat a
reception /_data.transn Ssion ongoing., : . .. i e . ! -t he
ot abi | shne s Pl BB S Pl RREP OBt un Ryl B SRk ptaGRRfe i 17

cl assi fyi ngLTihgsemgeidagridat sok e de pkp 00v, thedadeptidn @ngwhas il dhrcagesridi ng t o
whether it will allow a d,ecoditng of the unj ue.fcell i%%gtifi gr or not. For
exanpl e, i ePRRE o hgdregsmisipett el’G’“f‘i‘“b‘i’r‘f’r‘\r&bl FEEF Heir 40 Oqu PGS LHRY ¢ - t er m
non- pepi odi syEiafa, rE?&ﬁ%l%ﬂ RBvidibe u@lﬁ{;‘ab 8100 RIGRPEMENEandilidte TBY 16l TheleNs 0 not
take any further action but to await the end of data reception in ordcr to
subsequent | Y4 msyspndehe tequestiguiane@4 oy § hanbech feabieee idetqrmipe ghe neighboygpg an

interrupt of i g J66 ' LS 114 may
trigger a scglr%é%%ftg? gﬂ%f %? hg%g Jfgﬁﬁégéd%lg%{:ﬁdgfg%ﬁ E@ﬁ@%ﬁ%ﬁqg&&gﬁgﬁ%ﬂhof Fi g.
2 it is insmeadidssimmectntiteat utkhewdéyg iticdiB IOdwpbearente it 4omchijeyes itihe resul t
that an ongoing data, reception /. d t smssion.is critical. because it
does not - alFBHCEET b i b ADOPHE! il ot R P qeRprrimER Srn IR GHotr i ng cel |
106, and t herdes hshdue®ells.

In response to the request received in step 204, the internal monitor 112 accepts in step 206
from at Icast onc 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

20 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

25 the unique ccll identificr of candidate cell 106 for handover. This opcration 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 ex-
30 plicitly 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 recep-



| oponent 114 provides a corresponding trigger signal to the reception
control conponent 116. Based on this trigger signal, the reception control
conponent 112 operates in step 210 to halt an ongoing data reception / data
transm ssion by controlling one or both of reception conponent 110 and
transm ssi on conponent 108 accordingly (only the control of reception
conponent 110 is explicitly indicated in Fig. 2). 15 In step 212, the
reception control conponent 112 is involved in receiving the unique cel
identifier of the candidate cell. This g%ep may conprise controlling the
reception conponent 110 in order to receive systeminformation fromthe

nei ghbouring cell 106. The term'reception' of a unique cell identifier is
general |y umdenathoctisdfeadar n slast-grs noeessidid dapageeption thosdsrisian 200paiictides t hat

t he nmobil e rm nal. e to.the candi date ¢ f.or L e covering
the tine sl lE)ltg ) |e%186n€°%r}0%:ﬁﬂ? He %I?E r@&é‘?ﬁ%ug?)ﬁaﬁ’%a?tgf# %nrd Oéftd grlaé%acgﬁ 10t%ﬁ@Blud%ntloque
cel | identithisefsequently racesve thd @guirddrsy@erh éésitmation, i.a. thian®d apanemwipt cfthal | ows

decodi ng the unique cel| identifier in the bile termnal. The di ng of
the recei vetEaREAs EFsion 1 “&%‘?‘Fﬂ}stj’étceme‘é‘?q“pﬁéﬁ?@s%&%qrﬁégieﬂléle‘iﬁﬁtgﬁeggcel |
identifier mg¥cdoimiy.nci pl e be perforned after the reception, e.g. in

paral l el to 25subsequent steps. In step 214, the reception control
conponent 112 operates to resune, after the reception of the unique cel

i dentifier ’Inttlt}eﬂo%a&g‘gjarg%?ﬁl%:a? {1 13\'\{{11&8&1 a@ﬁﬁneta?l?a@ tﬁg%te&?gxlgcgnf?otn@ﬁ 144 Qchieves

Eventual ly, in step ransm ssion conmponen operates to
transmt thbee sudchsshwhgying eaerecqtiod 0dmd traesendad iskritgulebecalst itiddesntot f i er to

the serving ,eNB 104. While. for the sake.of .jllustration 1 the reception

cont r ol cor?ﬂ)IBWéjﬁttcmilT@\g/\iﬁ? i eel At o Iﬁf%‘?m’fn&gelﬁ} v ﬁf{ﬂ%@ USHEBIERE . t he

fini ctiponal johyntti M&@Wde@@%rék&ﬁdb@ 16k GilyRH i Edle RUEHtioRRYRER coPérichi BS. Of a
[

nobil e term nal . le it has been said above that steps 206 and 208 are
per f or med d#s§d ¢mthiséggasnsignal.ghe precption 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).

15 |
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

20 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

25 subscquent 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

30 and decoded unique cell identifier to the serving eNB 104. While for the sake of illustration



5request of the serving eNB in step 204, in other enbodi nents steps simlar
to steps 206 and 208 may be perfornmed unconditionally, i.e. before and/or
wi thout the reception of an explicit request for a provisioning of a unique
cell identifier. In the enbodinment of Figs. 1 and 2, the UE 100 is
configured to sequentially provide first a to 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 embodinents, the nobile
term nal may be configured permanently, via adm nistrative action and/or
via an instruction froma serving base station to provide a unique cell
identifier thordchgionebnon kompdnhit] 6 esxiphiteicd im Bigubsta singdéanippment] the or

15al t ti ly, i dj ts t bi | erm | be fi d
PR Al A T R S e

a single transm ssion to the serving base station. In still other

enbodi ments, the nobile term nal may be permanently or ot herw se confi gured
to not provide tthas l??é‘f‘as%i‘%%ﬂ@b?twsiz%ﬁ%‘{) 308g¢e pprfogngd onfipin respapssiie then a” csG
scenari.o. I gn-ggr@g' ul: : Cli i | ey cks of
a further g%ﬂ‘(?a?orrféﬁet S%ofl a %@?S:téggog’r%éﬁ{aef a%%%ufl%&c%%%}% g%HI %%S\?\ng? %ld;

net wor k 3022@Songr tiegierfgripdsiscaidaipnahys i.8 MéfoarehdB0 &ithqui¢haretantokolsameriar i 0 of

t he enbodi ment, of Fi(?r. 3 1.S Si m'stJ ar.to tlp@tntl%fe Fig. 1. Specifically. it is
assumed t hat "HISB AT R 15599 & A PrEhErROFk, the base stations 304 and
306 25 are cNBs thereof and the nobile termnal 300 is a UE adapted for

communi cation with LIE network 302, The enbodémen of Fig.. 31is ifntended to
i 11 ustrate Pribqapkodgeart Figs hard 2¢bt HE PRtseRisurgliesaterilisreids i 2300,

Any “aspect sy fidie ORI IR R tht Ldrital ERBRHed 02Fhi@ftherdtotpfovderit Ghlq@r @11Nnot
explicitly discussed hereinafter can be assuned to be simlar to what has
been descr iidedifisi torihe @it @ 5P L0, whiyeintitheeytiquefeelfidgatifier isgdy mrovidabtoThe UE
300 conpris t.ransm ssion C . , [ 10, an
nternal i For B gt o Ol SORBUnE u R L aT RS RE AT
conponent 33ikbmaredtl@ viciethilteriv3ddion And/apes at ingrucodn firdve a FérEing®@sewitdtibn now be

described with reference to the flow diagram of Fi.g, 4 under.the assunption
That " eNs 308 e mesgb i slaoi pRotTsaceslthetmbot g ThaR whi o
is a candi dategagellY, if RmcRandauRhts HRmINIR tddRind0Bay Th@nEghiedtd ®6viddBei S
adapted to manage resources of the UE 300 related to transm ssion and/ or

reception dfondatee cathidensidieend|thy uBaw crihydentifigsar 4 siealy BRnsaesiop BF PFEYEE
resources SHchas inrgﬁll%gn%gérn@dagn&ﬁs, GRS deifhal HASMS SRS BNRARent 308

and reception conponent _
wisc configured to not provide the non-unique cell identifier at all, for cxample in a CSG

=

scenario.
20
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
25 arc cNBs 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.

30



10accordingly. In step 402, the internal nonitor 312 operates to accept
information fromthe scheduler 318.1 he nonitor 312 may, for exanple,
actively access the scheduler 318 for information and/or the schedul er 318
may be configured to provide information to the internal nonitor 312

wi thout an explicit trigger. 15CGenerally, the nonitor 312 accepts
information indicating resources allocated for a data reception /
transmission. Fig. 5 illustrates an exgggle for the type of information
whi ch may be accepted by the internal itor 312. Two transm ssion tine
schenmes 502 and 504 arc depicted each in the foimof a time axis and shaded
areas sequentially arranged thereon indicating transm ssion tine slots.

Ti me scheneTl’ff(DE B0 atgsistsa ttdnembmmadumemﬁo&ws@@mﬂ@omﬁﬁmﬂﬁﬁﬁﬂ@ﬁml ncl udi ng

the uni que ce i dent i.f] er of. cell 306. ne. s 4 n
ongoi ng dat'd Pbaé B Y  o5f %E“@Bﬁom%ngmdz Igiaa et %Oﬁrr(?m%?cmq e%ﬁ?%@d gn
ongoi ng Vol Khedumerang.cat dpentiaeshdURG 0D vilhibye be u@cﬁmmlmfreﬁefdﬁee ®ltt 80606 a

Vol P data packet is received. For exanple, the ti | ot ave a
length of 2ipgrainiod Bigofaader e yssumtiohapralik 4p4 fegves LE00 p gﬁgéﬁgﬁfwfdﬁ%
period 508 of dg}%@ﬁﬁ u%ﬁ%laﬁﬁsaJﬁeld%%klﬁmrhmaw%ﬂtﬁ@Um@@dcast 510, 25on

t he ot her han ve a duration of 30 ms and may be repeated every tinme

period 512 of duratl on 80 ns. The schedul er 318 has resources persi stently

al |l ocated f.or F ? &E%@qg gggtstgz}]s\g%@
i ncl udes coﬂfe S ‘fdlugcé lga éR tf)lmana%e r%?otélgc%% }’%} CCOI’gl ng0 to 30time scheme
504. In or deerd/d‘r@écem@pﬁﬁatlgrﬁehehedelet $isanay ia paeictiaken tdnflocooponent s8dv, the
internal nonitor 312 accepts .information repr e%gt 'cﬂ% the tine schﬁﬁe 504
fromthe s Czﬁ,égpe sl(itg and to contro the transmission component an ception component
10 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.

15 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 arcas scquentially arranged thercon
indicating transmission time slots. Time scheme 502 relates to the broadcast of system

20 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,

25 on the other hand, may have a duration of 30 ms and may be repeated cvery 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
30 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 sched-



uler 318. The internal nonitor 312 may al so accept information regarding
the time schene 502 fromeither the schedul er 318 or anot her conponent of
UE 300. In steps 404 and 406, the decision conponent 314 operates to
estimate if the data reception ongoing according to the tine schene 504
enabl es reception of the unique cell identifier fromthe candi date cel

306. This determnation is started in step 404 by identifying possibly
conflicting tine slots, which conprisesbgrocessing (e.g. conparing)
information related to the tinme slots 5 schedul ed for the Vol P data
reception in scheduler 318 and information related to the tine slots 510
for the reception of the systeminformation of nei ghbouring cell 306. Tn
step 406, tHe Y&cTlsi iovrebmponedi2 Bavaldetwrptinfesnatipn eepidmgptd tone shemhe

uni que cel |l nt|f|e ossi bl e a given tinme interval
wi t hout hal ¥ ﬁgﬂ?ﬁ@“ﬁdﬁﬁﬂﬁﬁeﬁf%&‘¥e%§hrc8WP“¥ﬁ%&§?€%ﬂ’tune interval nay be
related, for exanple, to the repetition tinme inter- 15 val 512 of the
systen1|nfornat|on br oadcast of cell 306, The %lven time interval ma

general |y b simsd¥handgt0onhe derssion qonmpaness 1 heprarigo ertRashil flisrdals resrphes st ul

reception of,.bhe aéé’oﬁdlﬁgld &é 951@@5%91@ spNElUAl RGetag of Bk hlllh%l'l@%tlﬁ%' ch tine
interval is actually exam ned by decision |ogic 314 may al so depend on the

type of t hefrgretheceeditlase odtli 390 Tlhedémrrgmahgn Gataged @(ﬁéﬂ?@t‘lﬂé hy idsniifgingtpessiblyFor

exanpl e, |n Ko t S e woul d be W j on
conpo- 20nent” ﬁgﬁﬂgp Pﬂb@ ‘SHFER e eF%1ng%§ ﬁ,%ﬂ%@Q%%ﬂS, %§ In the
exanpl e d|Smasmedmhemesﬂkdﬂﬁd&ﬁﬂuﬂﬂdPUﬂa&mkbmndakawdﬂaenﬂwnmuﬂmnmhbmstrated
with tine schene 504 in Fi 5 is a conversational. service sych as VolP. In
this case t'Relgdeihsiti %1%? O @i the ffgsm@rla? &% Spsﬁefaﬁafawt%ogv SRR ¢ he
ongoi ng datgyer eception ends. 25Assum ng that UE 300 has a single receiving
chain only, it is clear fromFig. 5 that there is a conflict, i.e. data
reception in time slots 506 prevents data reception in time slots 510: As

e U ota: DAL IR AR B

time slot s not pos ust to cell
306 during feerobegl Boes pdssible stithin 25@102;[1 tamdinteher eftiooue hatinmthewezocrel datd dent i fi er
broadcasted in th ysten1|nfor n coul.d. not be 30successful |y decoded
o et tor ICHOR T LR B A e i A Rt el Byt R aee e NS oot o of
conmpongnt 3451718 uBe sykiag 16@%&10&51%&@&&@&5{&@ 384 4nviziven a6 indevdl hal gefierwi | |

not be 14 possible to receive and decode the unique_ cell identifier of

cell 306 wialkdgehessniq lﬁdu@%maﬁ@@qdd,mwaﬁnaughe@éw%wsﬁﬁr@i:@&e? abthe jystae
deci si on ofy, RATRRAGMudREARe idh i83:8R. AAEhi R HRARPE LONIGALLRAL GPIRARRN

logic 314 may also depend on the type of the scrvice to which the ongoing data reception is
related. For example, in case the service would be a download service, the decision compo-
20 nent 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.

25 Assuming that UE 300 has a singlc recciving chain only, it is clcar 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

30 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 be



5316 of UE 300 operates in a way simlar to steps 210 to 214 of Fig. 2, the
details thereof will not be repeated here. Generally, the reception control
conponent 316 operates to control the schedul er 318 and/or reception
conponent 310 to halt the ongoing data recep- tion, for exanple cancel
scheduled tine slots 514 as indicated in Fig. 5 and to instead schedule a
reception of systeminformation of cell 306 during time slot 516, and to
re- nmschedule the Vol P data reception only fromtinme slot 518 on. The
operation of UE 300 may al so incl ude st%bs simlar to steps 202 and/or 204
of Fig. 2, but such steps are omtted in the flow diagramof Fig. 4 for the
sake of brevity. Alternatively, the UE 300 nmay be configured to perform

ei ther stepodOlleor retdies antderele Sequemce eclblentifir eftce)$04@2hqubh40& thndependent
of a request, forda unlqye cell identifier fromthe serving base station.

For exanpl € 8PH8 ‘R " Pertm 11 step 402 permanently or may perform steps
402 to 408 peintanently or after each prOV|S|on of a non-uni que cel
identifier to the serving base statign, As still another alternative, the

UE may per fBﬂ%&eieﬁéYéheé}sglsm of ¢nnepgit a4+ dhste f%%thacheiémwom%\??la?%n
non-unizque el e UEdﬁf@tolrpgllaf%E if apwgl)hﬁmﬁglr tY 'bt@% s PRSE 294 8L FiQN:, RIS hefeBgard to

the scenario illustrated In . 5, 300 nmay operate to send negative
acknomAedgeﬂénmsbfegamdﬁng:ﬁhﬁﬂ@b@R@t@wmumrpe@@HVEWOMmr3%@%@&W§t@lots 514.

In this way dgﬁd{ﬁeﬂ& %V\é)ul%g:fg cgatyr be tr' oné 3t18t0 alt tﬁca%%mn% d?t@?cc% nor e of

the corresp e cepting en as a
particul ar tiotpfoe seinipM taatel @fhetilled ane episisng aﬁﬁqélpaté’d)ﬁl Ribé Skaing to iﬁsted.dn
particul ar, the internal nDnltor 312 fr

m, t hedul 8 b
an i npl emenhtdulsi reripRO NP ARf 0‘11132106f’ 193%%3%%%6*&5%@%&%%%&“5& ‘?{ it &7 rerats iegg =

relateg to &H&iur&ﬁ@wmu{ re&erp%%am%ﬁnuﬁ@mg@hs of the nobile terninal.
The steps 404 and 406 may be 30seen as a particular inplenentation of the

establishing step 208 of Fig. 2. |Towever, other or further steps may al so

he i ncl udedpjcn, L ARASERSHE ay LiEPinEREe 355_% i far 6 LBRI 08 Bh G BUGPFRIS, 15

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
15 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.
20
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.
25
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. | as accepting information related to the
reception / transmission components of the mobile terminal. The steps 404 and 406 may be
30 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 stil
further enbodinent of a nobile termnal 600 adapted for communi cation with
a nobile comuni cati ons network 602 conprising base stations 604 and 606.
Again it is assunmed that the network scenario of 5the enbodi ment of Fig. 6
is simlar to that of Figs. 1 and 3; specifically, it is assuned that
network 602 is an LTE network, the base stations 604 and 606 are eNBs

t hereof and the nobile termnal 600 is a UE adapted for conmmunication with
LTE network 602. Any aspects of the enbbdiment illustrated in Figs. 6 and 7
not explicitly discussed hereinbel ow can be assuned to be simlar to what
has been described with reference to the forner enbodi- 10nents. The UE 600
conprises an internal nonitor 608, a decision conponent 610, a reception

control component 612 and a sefvice lLication 614 .The application 614 is
ot ed to B darierbeuBiihe gnitioradblons BheRmed i nes SRR .

di scussed hfslecitdrmirml GRSMBREY ok 8dmmhatifgios itk laG@bap pdrh@atitdionbdebvérg a Vol P
application currently operative to performa Vol P comuni catjon via network
602 whi ch c¥AsPBESndRIshstaticna et ?@c’gét%ﬁﬁn s that theivars ssep#io e 600
isin cur ! i I , il i a
candidgte ég%?m?gphﬁghgﬁgéfsS%ﬁgggé?ﬁngﬁggfmﬁﬂ%bﬁﬁﬁg%l’928$%?¥&§??uation
wi |l now bectesk60badnMIEmetvefrkrtbnieae statiany 04 hodd (i g elans thorepfqpd thie 20 | n

step 702, the.internal nonitor GQS accepts from. 24 er vi ppl.ication 614
infornatioﬁnﬁﬁﬁﬁﬁﬁfpﬁépdsﬁ A aRF @EQ”F%UWﬁF?H“? %gﬁﬁgwﬁg%agfng%ception
and dat a t rRES BT &S eABodiektell@tredd infags. 8XadPhé explivitlyi difoRssBdhertibdléwear608 may
access service application 614 in order to deternine that application 614
is a converbsasugisalo bppmilede oAt hamBeapristeriped Wi efipsste (e fupeyenbodsi o g
connug&caii&%ﬁg‘s ongoi ng. I n another enbodi ment, such information is
provi ded by service application 614 in a predefined storage area of UE 600
at the time the application 614 becones active, and the nonitor 608
accesses t i mation in.the predefj t.or rea.ciol8. &8l
Certitrer e LA A0 R h 5P 31“1%’61%%{)%9id%‘:dg‘t”ﬁ‘g’%‘s@rngrﬁgéo’i &Pl o
accept ed byohtie comp&icnad 12rmdiatserice @fplshiidn qretiefippBchtisebid 6eclatadliocat i ons.
As exenplarjly depicted in Fig. 6, the £o ,oniq%‘Glodg%yfhayg access to a
predef i ned Fi4SECBHOBENA d&" Py HELS o ¥l 17 AFIPST GPAgEd dred 5388 B 600. 1n
case the SQRVcFRcd dphRELMBA bPNisRNDIP dftlicBYonRALABr o RABIVE RIcEBiES VAISEr Vi ce
falling under one of the stored service indications, the conponent 610
deci des t hapmphaicatigyoyingetdatied Redugt ommprises bofHysdatoresentien eadaflatzs g¥gmise whi ch
w il not aljg AR heeandile A5 U 84C Wil bn 68 bioLieY o L@
neighbouriﬁé’ggﬁﬁoggg &*?ﬁ%ﬁgl QE?%gV%USFaer aé?ﬁon. EO v

datc 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.

20

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 re-

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,

25 i.c. a communication is ongoing. In anothcr cmbodiment, 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.

30 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 unique



The service indications in storage 616 may, e.g., directly indicate
specific applications such 10as service application 614, or may indicate a
cl ass of service applications. Such classes may be "speech services", "VolP
applications” or nore generally "conversational services" and/or "stream ng
services". The service classes or types indicated may conprise services for
which it is expected that there is too little discontinued reception to
enabl e cell identity decoding for neighbouring candidate cells ("critical
services"). For example, any kind of 15€onversational or stream ng service
may be included in the Iist of critical services, as for such services it
is in general not possible for a decision logic in a nobile termnal to
deci de whetdelideatifitabfcandidetp télbfd6dry odama*ntgrtamenm@sn%nmt@ha@@dteﬂ 8y §¥ch
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or updated by or via network 602. Having established that the on90|ng dat a

reception /_data transm ssion belongs to critical service
presumabl y Wessrvissindipaiiony it geregs ﬂﬁ}“@t e§y?¥%ﬂ4ﬁ“?‘r‘l“ﬁt€rfﬁ?‘i%%aﬂpt arthc’%&i\ffug‘ 606, in

step 706 ackiQuick §pﬁh@i&ﬁ)‘ﬂ A1, R HS indiQieNGME 8f {chate dppRcaBONEEHAR 188k nay
identifier of cell 606 can nevertheless be recei ved, decoded and provi ded

to the ser VierigpeeiBeaders’s (il dpaticatians’lor @Ownﬁa]h)d SOBYCTRHOREFIVIEDE | 5
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to steps 2 ore not repeated here.
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

15 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 exam-

20 ple, 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).

25 The list of critical scrvices 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

30 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 opera-



It is to be noted that the enbodinents illustrated in the foregoing figures
may be conbi ned 5w th each other. For exanple, an internal nonitor may
operate to accepting information froman internal scheduler of the nobile
termnal and may in parallel accept information from service applications

i npl emented on the nobile termnal. Simlarly, a decision logic of the
term nal may conbi ne the various approaches di scussed above. toThe

t echni que proposed herein enabl es handover to a cell in case a non-unique
cell identifier is not sufficient to idehtify the cell to the serving base
station and an ongoi ng data reception or data transm ssion |ets not enough
time for a reception of a unique cell identifier fromthe candi date cell
The nobi | e tiek perftamee sit sedpl 706 hexs be bims d toouepk At @2k of Fifzo? awt widihergthest her a
reception of the unigue cell identifier of the candidate cell wll be
possi bl e or"¥8¢ FCPFHCHYIS t he 15nobile terminal takes appropriate actions,
for exanple, halts the ongoing data recep- tion/transm ssion for the tine
required to determne the unique cell identifier of the candidate,cill.
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leads only to a m egradation of such services, if at all Therefore,
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additional nctwork traffic is generated; for cxample no priority information rcgarding data

receptions or transmissions needs to be provided by the serving base station. Processing

20 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

25 hercin, as they require regular receptions / transmissions lasting for an undcfined 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.

30



19 Gains 1. A nmethod for nobile assisted handover in a nobile

communi cations network, the nethod being perforned in a nobile term nal
(100, 300, 700) and conprising the steps of: accepting (206, 402, 702)
information related to an ongoing data reception or data transm ssion from
at | east one data reception conponent (110, 310, 614) or data transm ssion
conponent of the nobile termnal; establishing (208, 404, 406), based on
the accepted information, if the ongoin%idata reception or data

transm ssion enables a reception of a utique cell identifier indicat- 10ing
a candidate cell (106, 306, 606) for handover, wherein the establishing
step conprises detelmning (406) if a receptlon of the uni que cel

i dentifier ARecrpdssitibthe propodeil technigia/tbateriimel hat assistal degibioh duthardeveiing t he
ongoing data re at a.tran Si e I'ishing
st ep, seled?ﬁ&@fggiggwﬂ‘W?Tﬁ%n'5%63“?%§mgﬁﬁgdﬁggﬁggugg @ﬂg%ﬁggﬂ ata
transm ssi Orhe tedh@ig@d Mipagic(lddJuikhanonpqodesefot eﬂaﬂ&ﬂig hdfnd@u’er of CSteceoandi dat e
cell, and resunln? (214), after the reception g{ e unlgge qell

i dentifier,iof#ds aésqeéfe@ﬁm Wich progision of puaHs Tl epifierss grandatorily re-

5 quested.

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.

10



transmtting (216) the received unique cel

identifier to a serving base

station (104, 20304, 604) of the network. 2. The nmethod according to claim

1, conprising
station (104,
candi dat e cel

conprising the prior step of

the prior step of transmtting (202) to the serving base
304, 604) a non-unique cell identifier indicating the
(106, 306, 606). 25 3. The nmethod according to claim 2,

in response to the transm ssion of the non-unique cell identifier, a
request for providing the unique cell jdentifier of the candidate cell.

4. The met hod

accepting step conprises accepting (402)

al |l ocated for

according to any one of “tH8%receding clainms, wherein the

the data reception or data transm ssion. 5 5. The net hod

information indicating resources

receiving (204) fromthe serving base station,

20

accor di ngltA nedtiaddriod mohiie pesisted ead ovir g e nooblile cbubeninidatiens negworkatteni tt ed by

t he candi dat.e

St ep. conprieLEd i T IOghagncURP PICETRgoL | B 200000 aed FompABE Botitmo.

slotg (506) -Sme,ﬁ(gb&udzb%zggﬁ%{&taﬁ&%a%a @ran%kéi_ngﬂaﬁ%eée@ﬁb%r and time

slots 10(51 0) fo
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recepti e unique celF identifier.
transmission from at least one data reception component (110, 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 indicat-
ing a candidate cell (106, 306, 606) for handover, 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,
depending on the establishing 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 re-

ception 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).

25

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

identifier of the candidate cell.

30



6. The nethod according to any one of the preceding clains, wherein the
accepting step conprises accepting (702) information indicating a type of a
data service to which the ongoing data reception or data transm ssion is
related. 15 7. The nmethod according to claim®6, wherein the accepting step
conprises accepting information froma sgrvice application (614)

i npl enmented on the nobile termnal (600). 208. The nethod according to one
of clainms 1 or 3 and one of clains 6 or 7, wherein the establishing step
conprises conparing (704) the accepted service information with one or nore
predefined service indications. 9. The nethod according to claim 8,

25wher ei n4t PRe ReaRdalbaRding & ¥iyCehel JTIMCHLEINS; £I8haAt e to services classified
as at |east one of conversational services, stream ng services, guaranteed

bitrate seheictete aaeaptingwiepcompiisep aseapting €402) Iformiateniedieaihgacsmrdisng t o
o0y one Sl e PLEGET I, LR SOMELS R e o op of halting the dta
reception non-acknow edgenent indications to the serving base station.
5. The method according to claim 4,
wherein the unique cell identifier is transmitted by the candidate cell in regular time inter-
vals (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

10 (510) for the reception of the unique cell identifier.

6. 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.
15
7. The method according to claim 6,
wherein the accepting step comprises accepting information from a service application

(614) implemented on the mobile terminal (600).

20 8. The method according to one of claims 1 or 3 and one of claims 6 or 7,
wherein the establishing step comprises comparing (704) the accepted service information

with one or more predefined service indications.

9. The method according to claim 8,
25 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.

10. The method according to any one of the preceding claims,
30 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.



21 11. The method according to any one of the preceding clains, wherein the
nobi | e conmuni cation network is a Long Term Evolution "L FE ' network. 512.
A conput er readabl e medi um havi ng conput er executabl e instructions for
perform ng the nmethod according to any one of the preceding clains. 13. A
nobil e term nal adapted for a nobile asgj sted handover in a nobile

communi cations network, the nobile term nal (100, 300, 600) conprising: 10a
conponent (112, 308, 608) adapted to accept information related to an
ongoi ng data reception or data transm ssion fromat |east one data
recepti on conponent (110, 310, 614) or data transm ssion conponent of the

nobi | e t enm Nl metBod 8BRENEN 0 dnblhe 0B lift pr&blingadianised to establish, based on
the accepted information, 1f the ongoing data reception or data

t ransm ssbareemtbinesbils compapidatinn oftwerkl Bunli.epgel ewal Evdlaéon i metwetkcat i ng a
candi date cell (106, 306, 606) for handover, wherein the conponent is
further adapted to determne if a reception of the unique cell identifier

i's passibhe AcbRbikeRredIMEO b hdWify dahputirtdrOititatla idstristidnd So:0ngRiAthedat a
receptl on or data transm ssi on,; one Oor nore corrponent S 116,

316, 612) thrdaghediadcordiniepemgiong obthetperedmpabdimsh- 20nent step, sel ectively
halt the ongoing data reception or data transm ssion,
13. A mobile terminal adapted for a mobile assisted handover in a mobile communications
network, the mobile terminal (100, 300, 600) comprising:
10 - acomponent (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
15 unique cell identifier indicating a candidate cell (106, 306, 606) for handover,
wherein the component is further adapted to determine if a reception of the unique
cell identifier is possible within a given time interval without halting the ongoing
data reception or data transmission;
one or more components (116, 316, 612) adapted to, depending on the establish-
20 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 re-
ception or data transmission; and
25 - acomponent (108, 308) adapted to transmit the received unique cell identifier to a

serving base station of the network.



receive the unique cell identifier of the candidate cell, and resune,

after the reception of the unique cell identifier, the ongoing data
reception or data transm ssion; and 25a conponent (108, 308) adapted to
transmt the received unique cell identifier to a serving base station of

the network. 79 14. The nobile term nap2according to claim 13, conprising
at | east one of a conponent (312) adapted to accept information indicating
resources allocated for the data reception or data transm ssion and a
conponent (608) 5adapted to accept information indicating a type of a data
service to which the ongoing data reception or data transm ssion is

rel ated. 14. The mobile terminal according to claim 13,
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)
5 adapted to accept information indicating a type of a data service to which the ongoing data

reception or data transmission is related.



