1 METHODS AND ARRANGEMENTS FOR DYNAM CALLY ADJUSTI NG THE RATE OF SUB CELL
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TECHNI CAL FI ELD The present invention relates to the area of wrel ess
communi cation, and especially to the ared of cell search in coordinated
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t he basic concepts of a conventional CoMP system A controlling unit 110
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unit 110 can e.g. be placed in a base station or In a separate centralized
system/user throughput, especially at the cell edge. The earlier systems, such as UTRAN
and E-UTRAN, which uses orthogonal frequency division multiple access (OFDMA), are
basically reuse-1 systems, where adjacent base station sites use the same frequencies,
20 thus allowing efficient use of sparse spectrum resource. But reuse-1 also leads to inter-
cell interference, which is mitigated by employing advanced receivers at the base station
and at the user equipment (UE). In an LTE-advanced system, the inter-cell interference is
expected to be restricted by architectural means in addition to traditional means based on
advanced receivers. One such arrangement to be employed in LTE-advanced is called
25 coordinated multiple point transmission/reception (CoMP) system. Another term for CoMP
systems, commonly used in the literature, is distributed antenna systems (DAS), but the
term CoMP system will be used hereinafter. The introduction of CoMP systems will also
impact other processes such as cell search and measurements required for performing
cell reselection and handover.

30 A CoMP system is a network of spatially separated antenna nodes or remote antenna
units connected to a common source via a transport network, that provides wireless



5 controller. The sub base stations 130 wthin a CoMP system can be passive
anplifiers but they can also contain full signal processing capability
(i.e. a transceiver). The sub base stations 130 are all tightly
synchroni zed. The area covered by each sub base station 130 is hereinafter
referred to as a sub cell 120. Simlarly the area covered by a ColMP system
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CoMP cel l's. Thus handover has to be supported between CoMP cells, and the
CoMP cells are regularly searched to identify the list of candidate target
CoMP cells. In order to 20 prevent increased inter-cell interference and

| ower ed performance after a handover froma serving to a target CoWP cell,
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the transmission to the UE from the strongest sub cells at handover without any additional
delay.

30 The conventional cell search procedure of a UE in connected mode doing a handover
from a serving to a target CoMP cell is described hereafier with reference to figure 2. A
UE 230 is served by a serving CoMP cell 210 and a number of sub cells 220 within this
serving CoMP cell 210. The UE 230 will continuously measure the signal strength



25 hardware for e.g. processing and storage is needed. Furthernore, when
the UEs enploy DRX and are in idle node, the continuous cell search wll
drain the UE battery. A further disadvantage with continuous sub cell
searches is that the signaling |oad on the uplink and consequently the
processing at the serving CoMP cell is inportant, as all the sub cell
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relying on the RACH transmissian, is that the interference in a CoMP cell will increase
20 until correct sub cells are assigned to the UE. In addition the user throughput will degrade

due to the delay in the selection of the desired set of sub cells.

The drawback with continuous sub cell searches in all the candidate target CoMP cells is
that it will require the UE to perform a large amount of parallel cell searches and to
maintain a very long list of sub cell identities. This will increase the UE complexity as more

25 hardware for e.g. processing and storage is needed. Furthermore, when the UEs employ
DRX and are in idle mode, the continuous cell search will drain the UE battery.

A further disadvantage with continuous sub cell searches is that the signaling load on the
uplink and consequently the processing at the serving CoMP cell is important, as all the
sub cell identities need to be transmitted to the controlling unit.

30 SUMMARY

The object of the present invention is to achieve methods and arrangements that obviate
some of the above disadvantages and enable the UE to limit the number of sub cell



25 communi cation systemw th CoMP cells is provided, where the user

equi pnent is served by a serving CoWP cell. A CoMP cell conprises a
controlling unit and at |least two sub cells, each sub cell transmtting at
| east a CoMP cell specific synchronization signal and a sub cell specific
synchroni zation signal. The user equi pnent conprises nmeans for searching
the CoMP cells, and neans for finding at | east one candi date target CoMP
cell. 30 It also conprises neans for deternmining the identity of the found
candi date target CoMP cell based on at |east the CoMP cell aﬁgflflc
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performance measure with a threshold value is fulfilled, and initiating a sub cell search at
15 a specified rate in the found candidate target CoMP cell, when the at least one condition
comparing a CoMP cell quality performance measure wikth a threshold value is fulfilled.

In accordance with a second aspect of the present invention, a method for cell search for
a controlling unit of a CoMP cell in a wireless communication system is provided. The
CoMP cell serves at least one user equipment, and the controlling unit manages a list of

20 candidate target CoMP cells. The method comprises the step of transmitting at least one
threshold value to the user equipment, where the threshold value is used by the user
equipment for determining when a sub cell search should be initiated in a candidate target
CoMP cell.

In accordance with a third aspect of the present invention, a user equipment in a wireless
25 communication system with CoMP cells is provided, where the user equipment is served
by a serving COMP cell. A CoMP cell comprises a controlling unit and at least two sub
cells, each sub cell transmitting at least a CoMP cell specific synchronization signal and a
sub cell specific synchronization signal. The user equipment comprises means for
searching the CoOMP cells, and means for finding at least one candidate target CoMP cell.
30 It also comprises means for determining the identity of the found candidate target CoMP
cell based on at least the CoMP celi specific éynchronization signal. The user equipment
is characterized by further means for determining whether at least one condition
comparing a CoMP cell quality performance measure with a threshold value is fulfilled,



15 cells. A further advantage is that UEs in idle node enploying DRX, will
save power and thus battery life tine due to the reduced processing for
cell search. BRI EF DESCRI PTION OF THE DRAWNGS Figure 1 illustrates
schematically the basic concepts of a conventional CoMP system Fi gure
2 illustrates schematically a part of a conventional w rel ess conmmunication
system 20 with CoMP cells wherein the present invention may be inplenented.
Figure 3 is a block diagram schematicalgdy illustrating the controlling unit
and the UE according to enbodi nents of the present invention. Figure 4a,
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the serving CoMP cell will also be reduced since the UE will report a less amount of sub
15 celis. A further advantage is that UEs in idle mode employing DRX, will save power and
thus battery life time due to the reduced processing for cell search.

BRIEF DESCRIPTION OF THE DRAWINGS
Figure 1 illustrates schematically the basic concepts of a conventional CoMP system.

Figure 2 illustrates schematically a part of a conventional wireless communication system
20 with CoMP cells wherein the present invention may be implemented.

Figure 3 is a block diagram schematically illustrating the controlling unit and the UE
according to embodiments of the present invention.

Figure 4a, 4b and 4c are flowcharts of the method of the UE according to embodiments
of the present invention.

25 Figure § is a flowchart of the method of the controlling unit according to embodiments of
the present invention.

DETAILED DESCRIPTION

In the following, the invention will be described in more detail with reference to certain
embodiments and to accompanying drawings. For purposes of explanation and not



The present invention is described herein by way of reference to particul ar
exanpl e scenarios. In particular the invention is described in a
non-limting general context in 15 relation to an LTE-advanced system
However, it should be noted that the invention and its exenplary
enbodi nents may al so be applied to other types of wi reless comunication
systens enploying a CoMP system architecture. As descri bed above, a CoMP
cell may conprise several sub cells, typically around ten sub cells. A
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proces or and a memory coupled to the processor, wherein the memory is encoded with

one or more programs that may perform the functions disclosed herein.

The present invention is described herein by way of reference to particular example
scenarios. In particular the invention is described in a non-limiting general context in

15 relation to an LTE-advanced system. However, it should be noted that the invention and
its exemplary embodiments may also be applied to other types of wireless communication
systems employing a CoMP system architecture.

As described above, a CoMP cell may comprise several sub cells, typically around ten

sub cells. A conventional CoMP cell search thus results in a very large number of sub cell
20 searches for a UE, as the sub cells are always searched. The purpose of the present

invention is to limit the number of sub cell searches in the system by enabling the UE to

search sub cells only when one or more conditions comparing a CoMP cell quality

performance measure with a threshold value are fulfilled. This will reduce the UE

complexity, while still keeping a certain amount of sub cell searches to obtain a good
25 performance at handover.

The term cell quality performance measure refers to various downlink measurements
performed by the UE. It is thus a generic term covering various aspects of cell quality
performance. Some well known examples of performance measures are the cell search
delay, received signal level or quality of the synchronization signals, reference signal
30 received power (RSRP), reference signal received quality (RSRQ), signal to interference
plus noise ratio of reference signal (RS SINR) etc. The RSRP and RSRQ are downlink
measures used in E-UTRAN and LTE'-advanced for mobility i.e. performing cell



8 resel ection and handover, and are therefore nmeasured fromthe serving as
wel | as the neighbor cells. In the present invention, the UE will regularly
search nei ghboring CoMP cells by conparing their synchronization signals
(coherently sent by all sub cells in a CoMP cell). 5 The UE will thus find,
identify and maintain a |list of the strongest nei ghboring CoWP cells, i.e.
the candi date target CoMP cells. For each of the candi date target CoWP
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In one embodiment of the present invention, the conditions related to a CoMP cell quality
performance (i.e. conditions comparing a CoMP cell quality performance measure with a
threshold value) are defined as one or more of the conditions 1-4 described below. The
CoMP cell quality performance measure represents both received signal quality (in
30 conditions 1, 2 and 4) and cell search delay (condition 3):



10 cell has a better quality than the serving CoMP cell and is probably
good enough to be the serving cell at handover. A sub cell search should

t hus be performed at the specified search rate for this candi date target
CoMP cell, Condition 3. The cell search delay for the candi date target CoMWP
cell is belowa third threshold value. In this case, the UE keeps track of
the tinme used for the CoMP cell 15 search (i.e. the cell search delay). The
cell search delay is a neasure of the 8andidate target CoMP ceII quality as
it decrease, of t he receive
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signal (QI_RS) and the synchronization signal (Qr_SS). Mathematically

expressed dfilifiofs! rhdc¥iPseadn-Bay & thiRatiaate16d) CoMP cell is betow a third
threshold value. In this case, the UE keeps track of the time used for the CoMP cell
15 search (i.e. the cell search delay). The cell search delay is a measure of the candidate
target COMP cell quality as it increases with the decrease of the quality of the received
synchronization signal. A longer cell search delay would thus imply a weak candidate
target CoMP cell which means that a sub cell search may not be urgently needed or can
be performed at a lower search rate. But if the cell search delay is shorter than the
20 threshold, a sub celt search should be performed at the specified search rate for this
CoMP cell.

Condition 4: The received signal quality from the serving CoMP cell is below a fourth
threshold value. If this condition is fulfilled, a sub cell search should be done at the
specified search rate in all candidate target CoMP cells.

25 These four conditions are based on the idea that if the CoMP cell quality - which is based
on the quality of signals received from all sub cells - is poor, then it is also likely that the
quality of the sub cells is poor.

In further embodiments of the present invention, the received signal quality measured to
determine if the conditions 1, 2 or 4 above are fulfilled, is the quality of a suitable common
30 channel signals transmitted by a CoMP cell, i.e. the synchronization signal or the
reference signal, or a combination of both. In the latter embodiment, the UE compares the



where a and a are the threshold values. Alternatively, the broadcast
channel signal could 5 al so be used. In an enbodi nent of the present

i nvention the sub cell search that is initiated in sone (or all) candidate
target CoMP cells, conprises the steps of the UE searching the sub cells
and finding the target sub cells of the CoMP cells. The target sub cells
corresponds to the sub cells fromwhich the UE receives signals with the
hi ghest signal strength and which 10 ame thus best suited to serve the UE
in the candidate target CoMP cell. The next step is that the UE determ nes
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the target sub cells to the controlllgsg uni t of t he serving CoMP cell, to
uni quely identify @hR apgetANRb c@TLES>QAn this 15 way the setWing CoMP
cell has all the information needed for an optinmal performance at handover
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performed. In a further enbodi nent of the present invention, the different
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t he 30Co roni zatl on N, a ce search
may be badee car]_qldate target CoMP cell together with the ldentity of the target sub cells to the

controlling unit of the serving CoMP cell, to uniquely identify the target sub cells. in this

15 way the serving CoMP cell has all the information needed for an optimal performance at
handover to the candidate target CoMP cells where the sub cell search has been
performed.

In a further embadiment of the present invention, the different threshold values used in the
conditions 1-4 above are determined by the UE. In an alternative embodiment the

20 thresholds are transmitted from the network to the UE, via the controlling unit. In yet
another alternative embodiment the thresholds are pre-defined in the UE.

Figure 4a is a flowchart of the method for the UE, according to the first embodiment of the
present invention, as described above. It comprises the following steps, performed by the
UE:

25 - 410: Search the CoMP cells, in order to find the candidate target CoMP cells.

- 420: Find one or more candidate target CoMP cells, wherein the candidate target
CoMP cells are the CoMP cells from which the UE receives the highest signal
strength.

- 430: Determine the identity of the candidate target CoMP cell based on at least the
30 CoMP cell specific synchronization signal. In E-UTRAN, a cell search may be based



only on the synchronization signal, but in addition common reference
signals (simlar to the Common Pil ot Channel (CPICH) in UTRAN) can al so be
used to further inprove the cell search performance. 440: Determne if any
of the conditions conmparing the CoWMP cell quality performance 5nmeasure with
a threshold value are fulfilled. 450: If yes (at |east one condition
fulfilled), initiate a sub cell search at a specified rate in the found
candi date target CoMP cell. In this enbodi nent, no sub cell search is
initiated if none of the conditions are fulfilled. Figure 4b is a flowchart
of the met hod¥ 87 therynelieonization Signaly b%‘"t"ﬂ&“’%&%ﬂ'&%ﬁ% RN (siﬁ"ﬁ'he
present i nveptth@Oomasn Big@hahesl (@PIDKH) in UTRANNGEN awshd dredsafuethert impeovd 10 - 450
as the first i t rated in the flowhart of figure 4a, but it
al so conpri stggw'ﬁ%ag%&ﬁﬁé%*#ﬁ%ﬂ ating 460 a sub cell search at a rate | ower
t han the specified rate, when none of the conditions are fulfill ed.
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conpri ses 15mbhird Wit thr&sheRvaldkladstuime®d in the flowhart in figure 4,
performed by the UE. The steps are: - 451: Search the sub cells of the
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based on at indsfoundheandidbtedadget QadBeel.fi ¢ synchroni zation signal (simlarly
to the CoMP cell search). 454: Transmit the identity of the found target

sub cel | 3Rthig difoddieeht doysuBleell Surepkimtaianithere andidhattiond aed@filegoMP cel |
to the controlling unit in the serving CoMP cell. Both sub cell identity
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According to another embodiment of the present invention, steps 450 and 460 comprises
15 the method steps illustrated in the flowchart in figure 4c, performed by the UE. The steps
are:

451: Search the sub cells of the found candidate target CoMP cell.

- 452: Find the target sub cells of this COMP cell.

- 453 Determine the identity of the found target sub cells based on at least the sub cell
20 specific synchronization signal (similarly to the CoMP cell search).

- 454; Transmit the identity of the found target sub cell and the identity of the
corresponding candidate target CoMP cell to the controlling unit in the serving CoMP
cell. Both sub cell identity and CoMP cell identity is needed to uniquely identify the sub
cell, as described previously.

25 Furthermore, figure 5 is a flowchart of the method for the controlling unit, according to
one embodiment of the present invention. It comprises the step of transmitting 510 at
least one threshold value to the user equipment. This threshold value is used by the user
equipment for determining if a sub cell search should be initiated in a candidate target
CoMP cell.



Schematically illustrated in the block diagramof Figure 3 and according to
enbodi nents of the present invention, the UE 350 conprises neans for
searching 351 the CoMP cells. It also conprises neans for finding 352 at

| east one candi date target CoMP cell, and neans for determ ning 353 the
identity of this CoMP cell based on the CoMP cell specific 5
synchroni zati on signal. The UE al so conpri ses neans for determ ning 354
whet her one or nore conditions conparifg CoMP cell quality performance
measures With threshold values are fulfilled. The UE further conprises
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357 the su‘f?"éeélqms he found candidate target CoMP cell, means for
finding 358 at | east one target sub cell, and neans for determ ning 359 the
i dentity ofhe HE firthendoraprisee axtans fre initiating t358/366 eciub cethinetile doungtcandidate t he
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a sub cell search also co I ses nmeans for transmt 8-8*' the 20 identity
F

of the fRuFRPVEIaPgRECifiediSeath ratg iuserd! aryohthetopneitionsiase "Pééﬁ%rﬁmcwgmg
candi dat e foangetcdnd mhbeainent, @ §;£hsz.r§@rsbér@h |rét8£is used if laﬁy oh theSenditions aeIVP

cell. Furt | strated in Figure IS nt r al nit 300

compr i ses. Wl 59,50 B sRbieh fele 1§harcinan e aREined e, e@RulEh harmd 15’ ¢ e
user equi peheaen conkdidomsoare fulfilled 3§6.unit 300 is in one enbodi nent configured to
be placed in a base station and in another 25 enbodinent it is configured

to be placgds mns:étéaqmba}é @Sﬁh E&Bkﬁr@ to®he emsd.ﬁ#éﬁv& tﬁ@@tzgaﬂMeﬁm ghescri bed
enbodi nents are es and shoul not kni fi n% to the

nple
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shoul d be &%@Fggpéubf c%'il, éJmeQEHssfgpd&léHiJ\iﬁéj 3éé1thter}8er§iw of thg‘?‘ound at least one
target sub cell based on at least the sub cell specific synchronization signal. The means
for initiating 355/356 a sub cell search also comprises means for transmitting 360 the
20 identity of the found target sub cell and the identity of the corresponding candidate target
CoMP cell to the controlling unit in the serving CoMP cell.

Further illustrated in Figure 3 is the controlling unit 300. It comprises means for

transmitting 301 at least one threshold value to the user equipment. The controlling unit

300 is in one embodiment configured to be placed in a base station and in another
25 embodiment it is configured to be placed in a centralized controller.

The above mentioned and described embodiments are only given as examples and
should not be limiting to the present invention. Other solutions, uses, objectives, and
functions within the scope of the invention as claimed in the accompanying patent claims
should be apparent for the person skilled in the art.



CLAIMS 1. A nethod for cell search for a user equipnent in a wreless
communi cation systemw th Coordi nated Ml ti ple Point
transm ssi on/reception, CoMP, cells, wherein the user 5equipnent is served
by a serving CoMP cell, and wherein a ColNP cell conprises a controlling
unit and at |east two sub cells, each suB3cell transmtting at | east a CoMWP
cell specific synchronization signal and a sub cell specific

synchroni zation signal, said nethod conprising the steps of searching
(410) the CoMP cells for at |east one candidate target CoMP cell, 10 -
determ ning (430) the identity of a foQﬂﬂgﬁgndidate target CoMP cell based
on at least the CoMP cell specific sync zation signal, and
characterized by the further steps of determ ning (440) whether at |east

one condition .o i I 4 bk Svsiind h @

t hreshol d val u1é 6@@%‘?%{ %"gg%@i%?% ufﬁ%@#‘%?"r&égﬁﬁ%?%@%mﬁll | gy sear ch at a
specified rate iWthgrerdingiaddMutipird? A tansisLRRtreceais: 8@?’ e ?rﬁ"é%ée[usle%ast
one conditi o cosgapiends serkeaNdy acsehlinggleadr dejl, gneé wheremenCeMMreaisamprisgé 8h a

t hreshol d val ue | fl i e 1,
conprising the f‘ﬁ’?‘{rﬁﬁg uln}t‘ Lﬁéjatlge:as&tgo_% u? zr%“? 'i%??ér}g @G&%ﬁﬂ{'@%é%gsetﬁ@dg%ch at
MP
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a rate | ower thaspllspreifisgenmopigation giasaliand psub ¢ FRerTcapantpaFzation s1aga:
cell when the atmb@astonprengmadiehs on conparing a CoMP cell quality

performance neasur.e. r I ' L ' . The met hod
according to a'nysec?% h'@?%ﬁ@ h§E 2@?&%&3@%’% '#Etedégt%dgise}t%{glﬁleé%ncl tion
25conpari ngi® -Cotatermining (40 thetidentiyof & foyaheandidalg 4ai9ed CaMPrrelhbasRe 8- APt val ue
is at | east one @& ComPlcklr lecii®fMehrofitatioh siggal,ant eBsratetlzei tyrtad fudnmlsiepy from
t he found candi dgfte target CoMP cell is above a first threshold value, a
second condition where a difference between the received signal quality
from the found cemtetmifingd440iwhether@s IgRstcaa congiign eerarariag aCoME sl gyl qual ity

frOg]_t_he S\%Vi ngpé?@“ﬁn@@‘nbaéuﬁe@ﬂﬂ?&&r&?&@zﬁﬁfiswﬁm%hm_d value, 30 a third .
condl ti1on re a..ce ar t OunN : ¥ C%JMD ce
is below a thitd" “ﬁf”@%@??ﬂs\g}) ?eq%egrxh %aSpF %ﬁerdtr%teg’oﬁ%ﬁ%g%&n\?ﬁé{%égﬁﬂ
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val ue. measure with a threshold value is fulfilled.

2. The method according to claim 1, comprising the further step of:
20 - initiating (460) a sub cell search at a rate lower than the specified rate in the found
candidate target CoMP cell when the at least one condition comparing a CoMP cell
quality performance measure with a threshold value is not fulfilled.

3. The method according to any of claims 1-2, wherein the at least one condition

25 comparing a CoMP cell quality performance measure with a threshold value is at least
one of: a first condition where a received signal quality from the found candidate target
CoMP cell is above a first threshold value, a second condition where a difference
between the received signal quality from the found candidate target CoMP cell and the
received signal quality from the serving CoMP cell is above a second threshold value,

30 a third condition where a cell search delay of the found candidate target CoMP cell is
below a third threshold value, and a fourth condition where the received signal quality
from the serving CoMP cell is below a fourth threshold value.

4. The method according to claim 3, wherein the received signal quality is a received
35 reference signal quality and/or a received synchronization signal quality.



4. The method according to claim 3, wherein the received signal quality is
a received 35reference signal quality and/or a received synchronization
signal quality. 14 5. The nethod according to any of clains 1-4, wherein
the step of initiating (450, 460) a sub cell search conprises the steps of
searching (451) the sub cells of the found candi date target CoMP cell for
at | east one target sub cell, detern‘iﬂ% ng (453) the identity of the found
at | east one target sub cell based on at |east the sub cell specific
synchroni zation signal, and - transmtting (454) the identity of the found
at | east onéhe aretfed ssatydiogitd amnef cldires il dewherein tbé steheof ndiatiny E@Adiadaee t ar get

CoWP cel | st,gcyhgea(p@)mdngﬁngég\g,elgmptsdfn the serving CovP cell. 6. The nethod
according to any of clainms 3- wherein the first, second, third and fourth
threshol d value is determ ned y the user equip msnt 7. The met hod

accor di ng "t562&AP9 &4518 ngisvk C3U~°5°f thhorad randidate 131"%95 CoMPcesi| dor at Inastenend fourt h

t hr eshol d targetmibicsllr ecei ved fromthe controlling unit. 8. The nethod
according to any of clainms 3-5, wherein the first second third and fourth

t hreshol d value. i s defl dJ he cell_.search for
a control I B inre BRI N wPe o e epr @l LB el B TRl nt o
CoWP, cel It ?Wbac%spw'fmn%ﬁﬂ'ﬁﬁloééﬂgfﬁha@?stem wherein the CoMP cell serves
at | east one user equi pnent and conprises at |east two sub cells, each sub
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the step of transmtting (510) at |east one threshol d value to the at |east
one user &qUhenethiod asketiag b érheof&talrheaﬁ whaein the éshakcondathire asd paeiht s

det er m ni %ewvéuéglae %’neé%ﬂ'ﬁ@hs@pg ifmb@ initiated in a candidate
cel met

target CoMP he acco |ngto claim9, wherein the at

| east one threshold value is at |east one of a first threshold value for a
recei ved di ghaametjwdlaceqrdihg tmany afgiages 3GowPerel the fisst, seeanddthird red fird val ue
for a diftigesinevded wesiiveberoreeeicy@ebligigamal quality froma target CoMP

cell and the received signal quality froma serving CoMP cell, a third
threshol d value for a cell search delay of a tar?et CoMP cell, and a fourth
t hr eshol d Sval@ef 9 aceRedipg Eearyery 05%"@1%%15 WU%rleI“ttf)e ﬁsbﬁ?ao@emfﬂﬁ@d&ﬂb cell.

15 11. Théraestdibehlecis predilefipet @ thedltm 10, wherein the received signal
quality is a received reference signal quality and/or a received

synchroni éa/rklnsl)é.t'hosol fgpgéll sg;g%lnif&ya controlling unit of a Coordinated Multiple Point

transmission/reception, CoMP, cell in a wireless communication system, wherein the
CoMP cell serves at least one user equipment and comprises at least two sub cells,
each sub cell transmitting at least a CoMP cell specific synchronization signal and a sub
cell specific synchronization signal, and wherein the controlling unit manages a list of
candidate target CoMP cells, said method comprising the step of transmitting (510) at
least one threshold value to the at least one user equipment, wherein the at least one
threshold value supports determining when a sub cell search should be initiated in a
candidate target CoMP cell.

10. The method according to claim 8, wherein the at least one threshold value is at least
one of a first threshold value for a received signal quality from a target CoMP cell, a
second threshold value for a difference between the received signal quality from a target
CoMP cell and the received signal quality from a serving CoMP cell, a third threshold
value for a cell search delay of a target CoMP cell, and a fourth threshold value for the
received signal quality from a serving CoMP cell.



12. A user equipnent (350) in a wireless comunication systemwth

Coordi nated Multi ple 5Point transm ssion/reception, CoMP, cells, served by
a serving CoWP cell, wherein a CoMP cell conprises a controlling unit and
at |east two sub cells, each sub cell transmtting at | east a CoMP cel
speci fic synchronization signal and a suB®cell specific synchronization
signal, said user equipnent conprising neans for searching (351) the CoMP
cells for at |east one candidate target CoMP cell, 10 - neans for
determning (353) the identity of a found candi date target CoMP cell based
on at |east tHd. Menrthodiatcosgiegiofciaim 39 vdrrerihe weeivad angiidplity iggdeceived

characterized byefekthtd\@dnal {RAHSNEBF a BeSiIRIIByRdnRBizaGdignanebier at | east one
condition conparing a CoMP cell quality performance neasure with a

threshold value is fulfilled, and 15 - means for initiating (355) a sub
cel | search at12aA speeqdineait (350)n awireles Jomumudicetianieiem aite Spefdinatey Mpltipe| |

when the at J easpoRtSndriiinkrQBHGHOEBRAP] dtlls, ey £LAINIngICEMA e, wiRkdios mance
nmeasure with a thresh?ld val ue is fquLLI%d.!1§. The user ﬁguB nent
according to cl aFHiRee! cegpier 2icAYring ppkandshleas r%"a?@ qelisr R T g?i ng (356) a
sub cel | search tensmiting atlehsd asloMPcaii spdvdic syebiofiatign signal ahtha suecell spacific

candi dat e tar get s (oM MAGTSIdAAE sal ub&RLipRER cEARRingi on conparing a CoMP cel |
qgqual ity perfornmance neasure m&th a é@&gshold val?e Iéﬂﬂ't FU|Q I&de 14.
The user equi prefEEEX SFAFHY Caldy £515 f9rg8t 1930t e 'g"f‘tg 9 h’g 5% east
one 25condi 1 on mesms &ridagraeiniay (@83 e idedfitadfiatfgund srfididatmiaet G calldasdd h a

threshol d val ue jSyfdastif@EMP RSN QhcifiCeyhtHréliza8O 8, QRd ¥RRsRerikeli Bg e Ved
signal quality fromthe found candi dat'e target MP cell is above a first

t hreshol d val ue,fuah%econd condition where a difference between the received
si gnal qual ity fmemstdreleteoninidg (3dpivitkaiiee at leasy ete Goliforcmiripatngc 4P ¢edicei ved

si gnal - qual ity il LhRrRgH shstr Nin GbrbaroRs @A Kufiiea0zcond thr eshol d

value, a third condition where a cell search del of the found ndi dat e

target CoMPitel | MpaNs{RLjinigtiag Pﬁ?}%%ﬁ&gﬁ?&h@eaﬁf@é‘j éar'ﬁi‘”ghef%‘ﬂﬂdt%"‘ﬁ%ﬁ%i tion
target CoMP cell when the at least one condition comparing a CoMP cell quality
performance measure with a threshold value is fulfilled,

13. The user equipment according to claim 12, comprising further
20 - means for initiating (356) a sub cell search at a rate lower than the specified rate in
the found candidate target COMP when the at least one condition comparing a CoMP
cell quality performance measure with a threshold value is not fulfilled.

14. The user equipment according to any of claims 12-13, wherein the at least one

25 condition comparing a CoMP cell quality performance measure with a threshold value
is at least one of: a first condition where a received signal quality from the found
candidate target CoMP cell is above a first threshold value, a second condition where
a difference between the received signal quality from the found candidate target
CoMP cell and the received signal quality from the serving CoMP cell is above a

30 second threshold value, a third condition where a cell search delay of the found
candidate target CoMP cell is below a third threshold value, and a fourth condition
where the received signal quality from the serving CoMP cell is below a fourth

threshold value.



where the received signal quality fromthe serving CoMP cell is below a
fourth threshold value. 16 15. The user equi pnent according to claim 14,
wherein the received signal quality is a received reference signal quality
and/ or a received synchronization signal quality. 16. The user equi pnent
according to claim15, wherein the neans for initiating (355, 356) a sub
cell search conprises - neans for sear glng (357) the sub cells of the
found candi date target CoMP cell for | east one target sub cell, - neans
for determning (359) the identity of a found at | east one target sub cel

based on ats. trﬁ@aéertehe.pﬁ]@bt £2bidirge elafrh 64 SMiEedin it resdivadsigriagaadiity iad - means
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controlling unit in the serving CoMP cell. 17. The user equi prent

accor di ng 1o Teeysarfequibaientactdrding, to wiaem &b rwherein the rseansfecioitating (369 B58hd
fourth thraeﬁjbcueqjsgalcu@om@@gterm ned by the user equipnent. 16. The user
equi pnent according to any of clains 14-16, wherein the first, second,
third and fourth threshold value is received fromthe controlllng unit.

19. The usdPeasgie eaihingde dentyras!anhing foupd spnmidate tereet Calltr e8St #e first,
second, t Heastloasmtardedaul belt hreshol d value is pre-defined in the UE 20. A
controlling unit (300) of a Coordinated NUItipIe Poi nt

transm ssi On%()%%oerpoteltﬁrmgnénrq/(ggg tﬁe|dga ty o?a %ung a?%gst O%MQ%tCs%BL?QP bgye%t em

wherein the" onhe user conpri ses at
| east two A Iqast the Suﬁﬁ@hs@ﬁlﬁcél@]ohrqnl’zéﬁg'?rﬁ'ﬂ'ﬂ@‘rﬁ}j‘dat I east a CoMP cel |
speci fic synchroni zation signal and a sub cell specific synchronization

zia%g?ljat 2%@%@&&4 tréngmnrfgqaéé Qhd idBatity B ﬁwe'f&n@%%@tdoﬁeﬁg & BN ME R ahbs'; g{
| east one 6 gtﬁt}fﬁth@zﬁ%g C?Bd@%n?%[f’etl Q@é%%ﬂ@t S&" ré’@[]? 8%%”@\/\% 'Q'él n the

at | east dﬁ@wﬁﬁ@bshold val ue supports determ ning when a sub cell search
should be initiated in a candidate target CoMP cell. 21. The controlling

nit accor { s at
oast “one g ‘*‘ﬂf@ﬁg@g‘;ﬁ{i@ﬁ@if’ 9?’3"'9@593?3 e TR e M, om

t ar get Cbﬁﬁdéﬁf %&gﬁwﬁﬁtv& BESE GAURMENt f er ence bet ween t he
received signal quality froma target CoMP cell and the received signa
qual ity fri@nTre §&drequigmentdiceing to@any dfclaims 14-16, wherein the first, second, third

and fourth threshold value is received from the controlling unit.

19. The user equipment according to any of claims 14-16, wherein the first, second, third
and fourth threshold value is pre-defined in the UE.

20. A controlling unit (300) of a Coordinated Multiple Point transmission/reception, CoMP,
cell in a wireless communication system, wherein the CoMP cell serves at least one user
equipment and comprises at least two sub cells, each sub cell transmitting at least a
CoMP cell specific synchronization signal and a sub cell specific synchronization signal,
and wherein the controlling unit is adapted to manage a list of candidate target CoMP
cells, comprising means for transmitting (301) at least one threshold value to the at least
one user equipment, wherein the at least one threshold value supports determining

when a sub cell search should be initiated in a candidate target CoMP cell.

21. The controlling unit according to claim 20, wherein the at least one threshold value is
at least one of a first threshold value for a received signal quality from a target CoMP cell,
a second threshold value for a difference between the received signal quality from a
target CoMP cell and the received signal quality from a serving CoMP cell, a



third threshold value for a cell search delay of a target CoMP cell, and a
fourth threshold value for the received signal quality froma serving CoMP
cell. 22. The controlling unit according to claim2l, wherein the
received signal quality is a 5received r?%erence signal quality and/or a
recei ved synchroni zation signal quality. '23. The controlling unit according
to claim 22, wherein the controlling unit is configured to be placed in a
base station. 10 24. The controlling unit according to claim 22, wherein

the controlling unit is configured to be placed i control)er adapted to
control a pl uralfiyhreihoidyalue i 295l %eaécthaﬁelag ﬁga forpet ﬁ%ﬁ%ﬂ;a'&deﬁ HP?’”“

threshold value for the received signal quality from a serving CoMP cell.

22. The controlling unit according to claim 21, wherein the received signal quality is a
5 received reference signal quality and/or a received synchronization signal quality.

23. The confrolling unit accarding to claim 22, wherein the controlling unit is configured to
be placed in a base station.

10 24. The controlling unit according to claim 22, wherein the controlling unit is configured to
be placed in a controller adapted to control a plurality of the sub base stations in the
CoMP cell.



