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1 W RELESS TELECOMMUNI CATI ONS SYSTEMS The present
invention relates to wrel ess tel ecommuni cati ons
systens, and in particular to resource allocation in
wirel ess tel econmuni cati ons systens. 5 BACKGROUND OF
THE | NVENTI ON Wr el ess tel ecommuni cations systens
typically use a cellular strucyure in which a
plurality of basestations define respective

CoRk %%EDECBWM@IC&?%N:QEVE‘?EW mnals 10 within
respondi ng

basestati on. A basestation all ocates comruni cati on

r e?l‘i@ﬁr@@ént (ﬂv)éﬁﬂlcﬁﬁleia)ésttb Wﬁél@gseﬁié%sﬁ\)huh‘cgm)sy&@m@a&\'ﬂ in particular
mobile termnal within its cell, for enabli

ng
colrfEPAYESR 2llgRationdn wiselRss: irlecampUnisatians sy ﬁﬁms and t he

basest at i on 15As a nobile term nal noves around a

cell [ ﬁ?é‘ that it experiences change.
In A ot ik6 NHIoN hose at an edge regi on of
the cell, hlgh transni ssi on power may be required in

OrW%Fa Qrtefg@érﬁmhﬂc{ﬂ%ﬁ&@&%ﬁﬁf §bicdiyt Gé’éﬁ%ﬁbéuhﬁﬁ shﬁét%erh which a

term na basest'at| on. 20Howev
a ﬁ\gfﬁhtyeoftt@,sg{ftﬁtgns éiﬁﬁmq)gp@ﬁgglvg ce@mung@qu@rcelﬁ ha@dm\%twe termxnals

:jr MRiAT btﬁ@éeo Belléodb%rﬁurﬁ@ﬁe WstﬁetdWemlding Ba‘sléﬂlaft&i AObasestation
I St ur conmmu {1ons a ourl n ce

Al P TP APTRHETRS BTN e RgRE Pasiel f, eoch mobie
nobarhmat @fthih rial celirefyr bmwngbumbmdxcbgonsd:mnctae mmbﬁe terminal and

r%lﬂas%& d}ei ghbouring cell. 25In addition, the
over rom one basestation to another will cause

the nobil e term nal to make an unsynchroni sed random

aC eSS nidbild MEmies thhd VL i Pbureeh loell, Tihe radibdymdilies gt W éxtperiences
add to the handover i nterrupti

Furch#genor®, Soffe lorpliagse SEG 56 ‘%ﬂ?‘?ﬁgj’t&" 8899 refioysf the cell. high
rmbrbhanitsabmpaabsmlag bai defiuiead : ordért foedata t80=t sitccessfully transmitted

d| t uti on ; r_ex I 1 e schene is used,
% {‘“fenﬁﬂé‘i’? oRY equaﬁg\HZhrét_;a t\r?/g(\lj}gr neit her of these
schemes gi ves opti num perfor mance.
However, as a mobile terminal approaches a cell border, the high transmission powers
can cause the mobile terminal to disturb communications in a neighbouring cell. In

addition, or alternatively, communications from the mobile terminal may be disturbed by

communications within the neighbouring cell.

In addition, the handover-from one basestation to another will cause the mobile
terminal to make an unsynchronised random access in the destination cell. The

random access will add to the handover interruption time.

Furthermore, the frequency planning of cell-border mobile terminals is difficult: either a
static distribution (for example,1/3) reuse scheme is used, or a fractional load scheme.

However, neither of these schemes gives optimum performance.

Accordingly, it is desirable to provide a technique that can mitigate the effects of mobile

terminals disturbing neighbouring cells.
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2 SUMMARY OF THE PRESENT | NVENTI ON According to one

aspect of the present invention, there is provided a

wi rel ess 5tel ecormuni cati ons system conprising a first

basestati on which defines a first comrunications cell

and which is operable to conmunicate with nobile

termnals |ocated wwthin the f3rst comuni cations

cell, a second basestati on which defines a second

comuni cations cell, and which Is operable to

cormunl cate W|th rmbl I e termnals |ocated within the

ARG i oINVENTIONsour ce al | ocati on unit

10oper abI e to aI I ocat e comTunl catl on resources within
second commun etector o erabl eto

de'tgcé:gf g RopF F@%"é?ﬁf‘?\ 8’95%“ "h"eH“% g‘ef‘? P& °th§ 12 WiGESEh

nobiecemtmanicativak sysam aompnsinga Gat basestatpralvhitly défples w fiest

t %‘ﬁ%ﬂ&% E!atnkﬁé’ @%u rtmhlgrgis%gfar%%lqu ' wmgﬁ %%t@%tﬁ ntiocﬁlle terminals

comuni cat e

t e‘P?ﬁt%w'tm@therféstrce@cum@etlca!8|<@lt@t segpndpasestatigrewbich defings a

I eSRURE Sorﬁrhhl‘ﬂéélbhé)eel” Bhd whieh %nﬁare?at&ieetotcemh%ebtéewuh mobile
i nf or nat i on such nmobi|le termnal from

t HEMYaT é&ca}eﬁ “fatﬁ@ %S%qopgeaweuwe%fwrce&-sa (RSP PHalqeation unit

S enpengble malocdte adsmrr?nmgaeinl restRirdeg wittinlthd @étﬁg& e&nmumcatlons cell,
Ihe. detect Vi

17 G080k Bt o R FIGHES Rt S B8 i e

melprpaldias @i agenumications quality helolyestbesshold davel, meedateqt@tbemg

bagsdd tddnRMhidage lﬁﬁ%é‘@n‘%‘efaf?ngzgtsﬁ@fm§ Mdbitd {Unﬂfng%'tl‘?@resource

relating to a detected termnal -to thesecond
baRllesation; usH. whesein rtf&reawsee a'!qcemwﬂﬁ mﬁr@b*ﬁweaeve information

opreraabd; & $ueh al dwmawmmmuwe;tw& 5RERUHIEERe WisblicBs within
htﬁeseco d cel F ilo avoi d res eer % aﬂl ocat ed to

t he® Jer el t°88‘”H{9b°a s °§ HPRASYFT ERTY MPaP"el | .

second resource allocation unit may be provided in the

r?et d&é&&ém rov@@g b§ lt“:eht"tr@t t&ﬂ%‘egta{@% aﬁg ty%%%&k}l;& alidation unit
ocate co tirons’'resources Wt

c dﬁﬁ’ﬂ he eEavidsd §yéfe¢ peappd ResestationoiThe Arst éé%ﬁséﬁilof‘ &Ry hecepgrable to

| NtrdridhitSeeARslioR PEERHY t6 Alde®ittediRbbile tdrifthdl RSHEEESN. basestation.

al location unit nmay be operable to allocate

comruni cations resources within the second cell

Wi Theonesoured eliaeatian drot rhdebe opedabi@to dlibcate lcanmugichiorsuesources

a \g‘rﬂl es%cgrpcpéell%o a%rt \poa tesources allocated to the detected mobile
terminal from the first cell.

A second resource allocation unit may be provided in the first basestation, and such a
unit may be operable to allocate communications resources within the first
communications cell so as to avoid allocated resources in the second communications
cell.

The resource allocation unit may be operable to allocate communications resources
within the second cell without reference to the information relating to such a detected
mobile terminal.
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3 According to one aspect of the present invention,

there is provided, a nethod for allocating

conmuni cation resources in a wirel ess

t el ecommuni cations systemincluding a first

basestation which defines a first comruni cations cell

and which is operable to commugicate with nobile

termnals located within the first communi cation cell,

an 0

c oﬁ%r(u%rrﬁﬁ C%@Q%g S?Q@éﬁ? ?F tﬁé h%@ magﬂnéjr? ftﬂegf %kﬁ?ov?c{ég A ﬂmethod for

c offlpsATNgaommnicatipmissPEcesdn @ Wirgless M@@ﬁwr\matlmsmysﬁ@ including

S eg AR bASRETRUSH mt:u\ Q&¥ires Ialﬂrstbbﬁmfcams GOIMRARd §hitf is operable to
detectln termn mmuni ca

W, BT P o0 PR Sropisaev i i o fpramnication cel, and =
Comnd basdstation Waich dgfireslacstcand doneralradatiohesedi| and which is
cePPiabe RcSaTTG S Rl BB BARHAS REabB b aRant .
rrobcbm@umeatwn isall, theDmethod comprininghdeleating aInobile tenhingl wim'y is
bec&ﬁhﬁﬂﬁﬂﬁg wWithintthé fidst &ﬁﬁm @E@Eé!lq'ﬂth aAédnﬂﬁtﬁﬁéa‘ﬂgn quahty below

resources for the second cel g f or ned
seéérl‘{lsh%'éﬁ'a"ﬂ‘?‘iﬂﬁ'“g S‘E!EWUE\‘%‘&“H&WH{?? fa F'I%F@@Qdo rqsg‘@

t r mnsrhration REtihg fosudh tal detected rashilBgertrinatuch a det ect ed
15mobile termnal fromthe first basestation to the

second basestation. Allocating comruni cations

r e Detectimpssuthya roahilp téreinahinap be tperformed dy thecfrs! tagestatisni. | Adlocating
t erd,NRks fo‘Mﬁe@e@or‘i&@ellmbdpcfﬁﬁtrtlecg% e sE&bn@\b%‘sé’statlon Such a

resources allocated to t'he e term nal
f r G1Athodemay flugmer@empnsezmanﬁfqr@fagameﬁ@atroeg?JaW&ég speft @ fpfgcted

f i préobils RINTIAB ot thePst bBtdstdiBY ta!fe skbehdfbakedtation.
basestati on, and preferably avoids all ocated resources

in the second communi cations cell. Al | ocati ng

co mmndtmgitd)mnnembaima resesrcamnynay coppiisecaliatdtiog agsongpes for mobile

o . o
MM PR TSPl HALA IREIpE R ot

su@wbde teemizet feain thetfirsteel.er mi nal . The i nformati on

relating to such a detected nobile term nal rray relate

to schedul i ng of conmuni cations for 1ihat no fe g
teﬁl{pqﬁélpg\yﬁspHrCﬁs fos dhefirstgompynications cell may use e first basestation, an

preferably avoids allocated resources in the second communications cell.

Allocating communications resources may comprise allocating resources for mobile
terminals within the second cell without reference to the information relating to such a

detected mobile terminal.

The information relating to such a detected mobile terminal may relate to scheduling of

communications for that mobile terminal within the first cell.

The information relating to such a detected mobile terminal may be transmitted from

the first basestation to the second basestation using an X2 communications interface.
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30 The information relating to such a detected nobile
termnal may be transmtted fromthe first basestation
to the second basestati on using an X2 comruni cati ons
interface. 4 The information relating to such a
detected nobile term nal may includes informtion
relating to possible disturbange of the second cell of
the nobile termnal. According to another aspect of

t h?h@i’hﬁﬁrﬁé‘ﬁon' r@l‘éﬁ’rﬁttb Qleh & B@t@@te& fhoBliPiHARS n@aﬂﬁé@dﬂsaﬁfbﬁﬁ‘atlon
5for use in a wreless tel ecommunications s ste t he

basAlnaiq RRtsBlerdistirhgncs < difmarPektsohbeceie lmahei ng

operabl e to comunicate with nobile stations |ocated

h h . .
re s%{??%'tég Eﬂ ﬁ”gg‘g? ?s@%@tﬁws%rggelrngmv% {onc'gn"% is ()/rov%el;1 a basestation

i nfop usanini somralasis d¢leqognrhunicatinndhsyistent, érenbat»aistaw\scmmngg in

angl HelinERAEAY BAC 34d B&ISg B%r!tatﬂe Mrﬁrﬁ’urﬁ’éalt@ﬁﬁ fhobile stations located

conmuni cat i on reésour ces he conmuni cat | ons
ceMithinithe W@ﬂ@iﬁd@“uﬁlﬁf%ﬁm@ acesoveg allpgadiphipif eperable to
gu fébeﬂe m&a@t.@ﬁ ie:%ﬂin@&ya H&Silélt@ﬁ?laaldﬁbl%ﬁhg)fn amweabcbmmcauons
e e term.n eratin
ﬁﬁlﬁﬁp@ }&m?lB?ge 8%'["“”"'\9@1 'ogﬁg%[ﬁqs @gtplg ﬁ;? ﬁoépmH%gatlgns cell, in
couapnrndeatel wpos sqerateceiyediafoomationt hr eshol d | evel , the

detector being operable to transmt information

15:relating to a detected nobile term nal to another
baSush abpesstatigh may inshideccdaigqieoneiable tadplectmipopie terminal

opepatisy Wi@wn@{hle%ﬁ\%nfé@mmeﬁ &VH!&%OE@&W 58 Ha¥\k b munications
conmuni cati on our ces,

t he
21 RSB BRI0Y 8 REML B B8 RGEIT BT PRITALIF 1 PR Lilormation
ot heatirgaoadstectiiniobiie tariinal ®Canother basestation.

The resource allocation unit may be operable to allocate communications resources
within the communications cell so as to avoid resources allocated to the detected
mobile terminal from the other communications cell.

According to another aspect of the present invention, there is provided a basestation
for use in a wireless telecommunications system, the basestation defining a
communications cell, and being operable to communicate with mobile stations located
within the communications cell, and comprising a detector operable to detect a mobile
terminal operating within the communications cell, which mobile terminal has a
communications quality below a threshold level, the detector being operable to transmit

information relating to a detected mobile terminal to another basestation.

Mobile terminals having low quality radio conditions and/or high transmission power are

treated somewhat differently from mobile terminals which are closer to the basestation.

Embodiments of the present invention may give the following benefits:
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Accordi ng to another aspect of the present invention,
there is provided a basestation for use in a wreless
t el econmruni cati ons system the basestation defining a
comuni cations cell, and being operable to conmmunicate
with nobile stations |located within the comuni cations
cell, and conprising a detectop operable to detect a
nobi | e 25t erm nal operating within the comuni cations

cell, N@l’e‘%@wg@@él‘-ﬁdrg}eeﬂ: .ugﬁ%ye;%}%fs Se FTEMIF AVd Fmilar reuse. The

qual ity below a thresho , the detector being
oper alfied-edge blogliate resepedr ad felsased patherdepd Fragges.
ggf\/ﬁgt'ﬁdz ét@ébti\d_ Sasltegﬂ'ah%rﬂéén érlibséﬁ@ﬁéti@bt thé$&§_?@tib@8nc_i ?\_/oid using the
ile terminals having | ow.quality.radi.o conditions
and/ or CHeBRPERaSHUESs BPkottel MeRad oHel SR hat
di & f erend bigndlirgnear iclude tqratitynetl seriidd (QoSr etec lang ethertelore better
the b i,Qn. ' . . . '
C DR SRR et b G35 Ao v

may gi Ve oW ng
cel | - echportemistipappoachool s are required for 1/3 or
sipl I s ; ,
g ?fergJ ﬁggfet }?grnfuggg AI?]erg/@r)PhtgﬁrﬁﬁncﬁéaQe "fcgrsfmfﬁ'@ hanB8ver to the

rel ea . changes. e secon asestation

can chegsend basestaipn. The secosd basastatinn g 98t 81 QPRASIURLY to measure
the COfhe@sINE drithal @ENLW §6t dM¥yABtirSnoMhanddver.ne | oad is

too high, reject it. 5The signalling can include

quality of service (QS), etc. and therefore better

COBRIEF DESCRIRTIONQMTHEDREVINGS est at i on usage i S

possi bl e conpared to a nere opportuni stic approach.

The nobile termnal is also a very high candidate for

a Figute tisiresehiemetic diagrandilustretingia wisgless talerenmurrigations system;
Se%%ﬂqe baseshisti BRgMRY IGSkatRg £BRRYstHBA leyhbloByiGaBE&pect of the
10t he nobile termnal to allow for a synchronous
haREFSFRYINVEBHTEF DESCRI PTI ON OF THE DRAW NGS Fi gure 1

| S FRyurssheNitahg SlbRONEWNchatd) Siusiadting Gtepsvin medtesds embodying various
teleconn%qicatiqgs System 16Figure 2 is a block

di A5PeHt ©''e RiEsY t"?vﬁé ‘Y pbasest ati on enbodyi ng one

as [Fegukestd tot 10aliustrate resource allocation in a wireless telecommunications system.

DETAILED DESCRIPTION OF THE PREFERRED'EMBODIMENTS

Figure 1 is a schematic diagram of a wireless telecommunications system 1 which is
operable in accordance with an aspect of the invention. The system 1 of Figure 1
includes core network (CN) resources 2, a first basestation 6, and a second
basestation 8. The first basestation 6 defines a first communications cell in which
communications Witﬁ mobile terminals afe handled by the first basestation 6. Similarly,
the second basestation 8 defines a second communications cell in which
communication with mobile terminals are handled by the second basestation 8. An
exemplary mobile terminal (or user equipment UE) 4 is illustrated in Figure 1. Each of
the basestations is able to communicate with the core network resources 2 for call
routing and other tasks, as is well known and understood, using signalling links S14
and S1,. In addition, the first and second basestations 6 and 8 are able to
communicate with one another using a communications route (or interface) X2.
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present invention; Figures 3, 4 and 5 are flow charts
illustrating steps in nethods enbodyi ng vari ous
aspects of the present invention; Figures 6 to 10
illustrate resource allocation in a wireless

t el econmuni cati ons system 20 DETAI LED DESCRI PTI ON OF
THE PREFERREI XEMBODI MENTS Figuge 1 is a schematic

di agram of a wi rel ess tel ecomunications system 1

whi ch is operable in accordance with an aspect of the

i nvention. The system 1l of Figure 1 25includes core
nett Wil e readdy anpese@@te@égafzhe systam ek Figige dds simpliipdsandathat. ip

sepraptibeha spstérawiloiavg maﬁwaéwatonb aéfﬁﬁtg%smn@ ShrhiSations
a f|£ connu cat

g SY aéa?est%é:rr%wq%?ﬂﬂmawh%ﬂpop%%apg fnolb?e terminals.

basest atl on 6. SI mlarly, the second basestation 8

de [

Comﬁiﬁgg}e?gaﬁgwtﬂﬁem@ t&r"ﬂilﬁaﬁ qsbo %S\Jng:'ragéswg]slrg %bast'sﬁtatlon at
s eBBheNeiRS endtasdhe mobmteméﬁlénweauagnwé e area ewwewblpy the

( Oéys‘t)é?rﬁ lth& fHobi B HhindRill drossScdill HoUﬁ(Hr%E efhdi B BhBination will need

of t stations is a conmuni cate, Wi t h
%&@Sﬂé&ﬁﬁ@? ene¥Rgseation- P‘l&‘n‘s REQFSSS It ﬁ@sah%{‘d""e’
other tasks, as is well knomn and under stood, using

?ngnﬂja lfAuB mgagg%ipggﬁl tf%nrq n&nal%qéj'%%slu%? o} t& Bg “ar{ g‘&t?r limit of

secon rons ar e o comTun ca
wi the eomenuniestionsrcell §eﬁrgedabydb¢rﬁn§hba§asﬁam6 randtkat therefore, the

| NhedItPSMe a%murﬁcdtané"Mttl\ trﬂ%éﬁ@%ﬂﬁna@@ﬁgﬁf‘a&l%lﬁéﬁ hife mobile

t he systemo Fi gure IS sinp
pr SEEmin@k? cap %%Q”éﬁ'ﬁwdltP b2 Q?En?d@a%‘gg?'ﬁt‘?'ﬁn@hwh s one that
detdqaireghige sppot pover: fwemauw Suatdsefib trainlissionSUItES Kigh output power,

o PPt dpBitindid el Bt AR 0 ANerarg il
t erornmanhicdtione imaingéiglticesngeelh ireths Iengh:de blaove's et $esandtell defined
ang %es,e%ﬁﬂebas@glg%oﬁ A('ﬂﬁnémgk] & e{?@ftimég@ thQWo%ﬁe ?errr%m%fizt may

area covere term na
VVI hﬁvq:ltmnrwlqaﬂam'&aﬁhp@sst basrstalign é@?ﬁ*’r‘?ﬁﬁ kyathe sﬂmwumcat'ons in

neefd second cell.
The embodiments of the present invention are intended to mitigate these disturbances.

The structure of a basestation embodying one aspect of the present invention will now
be described with reference to Figure 2. Typically, in a wireless telecommunications
system, each basestation will be substantially the same as the next. Thus, the
description of the basestation shown in Figure 2 applies to both the first and second
basestations shown in Figure 1. The basestation of Figure 2 includes a controller 10
for controlling the overall operation of the basestation. The controller 10 is able to
communicate with the core network resources. The basestation also includes a radio
frequency (RF) transmitter (TX)/receiver (RX) unit 12 for communicating with mobile
terminals via an antenna 18 in known manner.
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to be transferred to the next basestation. This
process is known as "handover”. 10 In the foll ow ng
description, the nobile ternminal 4 is assuned to be at
an outer Iimt of the communications cell defined by
the first basestation 6, and that, therefore, the
gquality of the communications with the nobile term na
4 1is relatively |l ow. The nobile term nal 4 can be
cop5|dered to 0_en

et A Preen R R b SRR B g G Seor 14 and

s ue cesvsfcelalibeating mhis . dhwill beheadilh egpredatep that frevstector 14 and

¥&X§ ce amﬂﬁn &hﬂ% d»; Qéé By & cBhiRdkr o brsotlluérlé%%pﬁ&e

re wit I‘ conmmuni cations I n

nemgﬁma uThcwgvnérelﬂqr 10 i%bﬂ%‘@ C@W!@‘%%‘B\mheftqéﬁée%@@@ﬁ gsing an

celterfiRt ch@tbchion Xheo. second basestation 8.
Al ternatively, or additionally, the nobile term nal 4

may have its comunications with the first basestation
di Siperdtien obijie bhsesttiomufFigare i2osits now b2 desreibse wiin ceferehde, to

e t, re intended
%ﬂ%fesgg%@hegggtagHEW%%?}SC&LF #%:gétaﬁgc:ﬁ?ure of a
basest ati on enbodyi ng one aspect of the present

' n‘ﬁ?gﬁ‘ﬁé 9% eWIcM cmvﬂlkgﬁ%gd@&@liés*g%rfw&é& ih Healr&NE@o besestation 6.

{ Steps : o t ecammn C? QBiTe terminal
WPS 4at ﬁ“%hoﬁegleaqe“‘&?'\ﬂﬁl P“ﬂ? E‘?J B%'P’RH?'F%H‘W”? e
S amﬁhﬁh&hé fwet Eexénd determinels iaeqtdegcmeqsnnemﬂ thmke thmmunications by

b h Fi. '

£+ R Rode A oty e, (BaCRRidR ch BrdCbbebdiaton
basesitradnication) fqu##lityy uFhes whlevmn@fmgmrwnmk ) rgpsurements
Corfiiia[t%a!/é %nt rgﬁor% Ehroﬁ* JnoQif%QEﬁﬁthE‘ with bhd ﬁ‘adhﬁ&ﬁ@tu@ﬁé iAMhe first cell.

contro 30 communjcate w t gaz

c 0 rTé\er%{ f\ﬁéPl@P@&Qj’ﬁraé% §”°Wﬂwf@"b Hequmber Sfrfeg?%s&“?ﬁ‘ﬂﬂsd gre

a rragliied feraubesasnil &é%@hastsroarw ghtatte be (azm\/eﬁemgewuer wiftRKp output
gﬂltptgwééu%egrfp th% C ) gsz ns. tlj%nsn'o%gxﬁa%é)ﬂ,gsok o% S/ tN# ﬁrsﬁﬁdlo

pr ameadtationy amkibiradid laend)'mmss:aalalso pei degyagfecm éhedmfé'étf@ fninal
14 a % ra%ﬁr%H{eﬁfsegH ?ﬁ,rbaggétgtlo]n(s DeltérmYHulad thg%phnk (UL) radio

rea apprecia etector resour "
al Iqmgmo@mammetam@yecb@ qn%npqggaww tFioe exaspR'e.dhe Bf ra condmons

or ééhfb%fasémé@fbr préfide mturyw'cm Edtditions &lthe Srsakide
to communi cate wth ot her glo%st ati.on

5i rRasestation. Alemative'y thedstygdic basestation c%%ld'égec?{gwe number of

transmission required by the mobile terminal 4 in order that data is received by the
basestation successfully. This information can be combined with the power levels
instructed to the mobile terminal, and with the first radio basestation’s quality
measurements. The expected interference contribution in the cell, for the chosen
mobile terminal, can therefore be derived. As a result, it is possible to determine

whether or not the mobile terminal 4 disturbs a neighbouring cell.

At step 105, it is determined whether the quality measure is below a threshold value,
that is, it is determined whether the communications with the mobile terminal are of
high enough quality. If they are, then the detector reverts to step 101, and detects

another mobile terminal.
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OQperation of the basestation of Figure 2 wilt now be

described with reference to Figures 1 and 2, and to

the flow charts of Figures 3,4 and 5. 10Figure 3 is a

flow chart illustrating a process perfornmed in the

first radio basestation 6. At steps 101 and 103, the

detector 14 detects the cormunbcatl ons of a nobile

termnal within the first cell, and determ nes a

qual ity neasure of those communi cat i ons by determ ni ng

downl i nk communi cation (that is nobile termnal to

baddse eannownicationudd cetiréash)theeabired/quality] for exangidivberetie mobile

by I . A
térﬁ‘ﬁn%f@a?&r'\ St Y kel Bhd B gl ;&%Q?{ﬁeomg of the

been reportedfrom-nobile termnals I | |
coMpPi¢ SrBinakare plored; quCtaﬂcoé plcandigate figt. Thigicgndidaigilistireprgsents
ar endbMewrminkehdt hfayrwamfrbm{; dr%rngrawi!@ésd B\oné Bakory €

requi red for ssfu rans sion o

e APabBtining sefB: TERS et fET IR Bin “Buen Vit B rreple tominal 4 s
t hattheredpe aftbefistcaliiordsfing the secomdweli amd thst, themfere bdisturbance is
t heydil ' radi o conditions

can é‘\ fé%&v é@%‘gﬁ%ﬁ@%@% ?ﬁnd %E%Ie edt(%?m nal 20qual ity
measurenents reported to the basestation. Determ ning

t hen HBHcﬂJfal éMb&;duﬁwéﬁiﬂ d@? tKéQﬁ\FBniner '?\%r%l_aﬁbﬂﬂ@ tiHaR V@M be n a
exa 0o condjtio

cafoBEBialin eed HloTIRD G PaTTaar i b fo PogiTany mobite
conetiiatsns to the first radi o basestation.

Alternatively, the first radi o basestation 6 can

detect the nunber of transm ssion required by the

molfior eagheaf theapbilg termingaisiern thelsandidete tisti at sterc 7y thg dogtroller 10

t NRprianest At ﬁdﬁ‘? FHRSSUAE tetminENbthé H&Qﬁt&lﬁhh@ Belff},{?l Buch.
be conbined with t ower |levels instructed t

no F93SURERTERS AP obtawad fPmidetarmining Rifet ¢haangl s'gna‘s fmm t(?‘e
ba&e@hmburmg cslis] waielrﬁaésmﬁ&lm[ﬂl‘é fétBrned Rethe vasstatidn by the mobile

erference the cel
bt T iEEh ™ e o AR B r e, Froifis [y U8R e el
r esligturbarice l¢velsybstbibylapd tothd anabileiterminat @rddetemminerbistepHi®9).
nobil e term nal 4 disturbs a nei ghbouring cell. 30 At
st%p 105, it is determ ned whether the %ya ity ne
helcsls thatthereaprsrEtols dieturbed st distrbing (hhessyedlied Harasticels”)are
V\heﬁéleéddeb@o £ @8MNsn{stett 1 ANSAWeN hstid\Gesta® fdr eatteiiBhtilieli mobile
of. hi gh enough quality. If they are, then the
det%ﬂﬂ?ﬁ reverts to step 101, and detects another

mobile termnal. 8 If the comunications do not reach
t herr%eﬁcgl'{ r&l@p1@%@“t%§smﬁs‘%¥ﬁoﬁﬁ§ﬁ$l %ﬁ\gﬁﬂ rtbedl {@J'eri St?r rci(ieséurbed

h| ghobila tgsminaisopdhe annﬁ@r@tﬁ %ﬁqegtatwnqfﬁrethmwt@etl%@rmhﬁaae" list of the

ar InSHile it ehird E:&ﬁ;@?neef Irfth€ @Ré’i’h@l@%ﬂg' d@beribEh)] d%téi@'w tHéah6bile
epresen rmin

i SETEH AGTS S BRI RSB B T N SOB DRfstaton 8, via the

neiigthbbaser X1g cells. In the present exanple, it is

assuned that the nobile termnal 4 is at the edge of

the first cell bordering the second cell, and that,
t hdtigdre Sds a 8pw charbilvsieating alprdaeby peréarmes in thp asesttatioas of the target

t erdgifakordnd kel SinHRERNE sl operation at the second basestation 8 will be

described for the single mobile terminal 4 will be described. It will be readily
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10In a practical enbodi nent of the invention, many
nmobile termnals will be communicating in each cell,
and so the candidate list is |ikely to include many
nobile term nals. For each of the nobile term nals on
the candidate list, at step 107, the controller 10
150bt ai ns neasurenents fromt nmobil e term nal of the
nei ghbouring cells, Such, neasurenments are obtained

fromdete ot _chann om t h
ey gl oo e SARBE Grufl AN o et prpipets ane
t heellbas epprapiiadey by the nobile termnal, preferably in
the formof a RRC nmessage. Fromthis information, the
cell disturbance levels (both by and to the

t eftfitem] 15, Hiednfgerationireiating(te f@dna@@)fefw' ‘Fl*ﬁe’eggl’?dsattﬂi‘?aiew“d

t h@eﬂsel@{%ﬁm tfrbm thefirdi tsdsestamsh & THY |ﬁfon(lj%3doﬂg>tréfél’ﬁBly co?talns at least
e ar e ed.to a c

e ns Tashiteo el firell By RSP Briinalh At sier 117

| ditetredouext aitobitioe uhienBroftae se@bdibasestation elaleated hetsiskeruling

tr ﬁflﬁmgﬁo} #oP{l;ag rn%ﬁlé %‘?mﬁwg{‘i? ﬁfd?a%}g Eoind '\ar‘fmteh‘x'épbrr}%t Rwill disturb the

di s erm na he "appropriate
bagskesnd epmmsnications isell. t Hrigeyaluadipn i describied in@pre detajlbejgw. The

t hRsBBRL hfodaBéiiMiRd 6 thEm FREEER to bibcaftereSoindaslier thes&dnd cell
descri be details of the nobile termnal 4 are sent

by(sltefPe”f% Hsipg H’ﬁﬁ%ﬁ“ﬁdl A™%B: t he second basestati on

, Vi a the interface X2. 30 Figure 5 is a flow chart

‘fk{ﬁs d% rmx aathgﬁr tﬁg %%éllé)% rhﬂglr@glll ng% rﬂgctb?@ﬁﬁ:t #E 'cQIp%r be

SI dlgtueb@ghyl’tae cell then thehegceivedinfprivatiansis g[sp@'ﬁecgar\}g{ fepoysge allocation
deﬁ)‘?'iﬁé)&ioﬁc?tﬁelltlyﬁe@drﬁlgh QithBRIrsBrengs Heftd. 4 W I 1 be

descri bed be readily 9 appreciated that such
a process can be carried out for as many nobile

t efMigralver, aneld@einisedthattpP oplld @trainal 4 is disturbed by, or is disturbing,
the second cell, then there exist several options for allocation of resources for the

second cell.

For example, the résourée allocation unit 16 may terminate the scheduling of any of its
existing mobile terminals using the time/frequency period in which the disturbance
occurs. This may be possible, for example, through rescheduling its existing mobile
terminals to a timeffrequency period different to that of the disturbing/disturbed mobile

terminal 4.

An alternative is for the second basestation to schedule only mobile terminals with
good radio conditions in the disturbed time/frequency period. This will serve to reduce
the interference, since good radio conditions suggest that low transmission powers are

used, and so the likelihood of disturbance is reduced.

The second basestation 8 may also take steps to avoid scheduling new users in the

disturbed time/frequency period, thus reducing any further possible disturbance.
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At step 115, the information relating to the nobile
termnal 4 is received at the second 5basestation 8
fromthe first basestation 6. The information
preferably contains at |east scheduling and resource
allocation information for the nobile termnal 4. At
step 117, the resource allocati,qn unit 16 of the
second basestation evaluates th scheduling

tlonhorth 5)] nal 4 in order to

con?r( APRIRRT HERYIEES that hersche ‘f‘i"”@l‘%?‘?}?‘lﬂm?'ﬁ@ %’é@bl‘ﬁ?“ a few 10 ms
conaheadc Qatanmmxsmelallocaﬁ'dm sqeved sigiificant laneeEIOL10066k)itd ensure that
nor g #ekablb ?é%lté?l\g’n?% nadd SeRd bARe A an%ggl :s%rg%gfgr}lgohg%re it occurs.

t hen procee ocate resources
cell (step 119) using the received information. | f

It The siRCRIOMAAR Ry H%@tbethlaﬁdlg@@ff%l%n C??fomjlﬂ@flea\f‘lbélﬂslr{]ssf&ﬂtswtuatlons

in fact, disturb the cell, st ur be
cel |, then the received |nfornat|on is dlscarded and

r eseur cﬁesaleff@'(sat Bex elibit Gatd Renct %ﬁ&ﬂﬁ seﬁﬁh\l'e | $he resource allocation
perfor ggl%l refderence éher ‘#a however, it is
det er i ne ha?  AEIRIIY SV aﬁ"#’?edl sturbed by,
or ¢s o\r'(melmdﬁortgl,ephm s\raidderetddecs b&rwetrhereﬂme\m aitid so resource
Severala"g lbﬂ% fg@rmé”del@P?%n%%u‘?éhoﬁ%??% e{%obn{ t%rminal will be

second resourcé al
uni t 163 ﬁﬁ#ec{ & h@%tr%soyr«?é @@ﬁ@dwennao ohs,agryd e¢c0|rdreg o a specific

exi sti Wﬂa U@rk&y'tﬁpbl% REAbRe TR Mt &h@d&éd"ﬁé&%@%@é@gé’ges may not be
period i isturb anc%Foccurs Thi s

possi NLY WP\AIS}Y @gm&as{aﬁpgwh ggtaq?e{g\gwcﬁamptlg recelved the other
exi sti rtgasambﬁdnechlecmnmha to a tinme/frequency perl od

different fo.t e disturbing/ distyrbed nobile
25t er ni eﬂ"*&‘?f é)ﬁn N {%°ér1 PMPEEq! %’V?‘Sg"’i"ﬁ% Lsf é%??n%fe Sérvices which are
basest atnkogwrt butseive deduestad| higmQloB| elteeamaurdlof daliatth be transmitted

good rqsaheotcb%%wm bdlsh B §1.é¢ nﬁﬁuﬂ?édngﬁ% L BBMRN N ed by each

peri od his wll serve to reduce nt erence
since Jwsestationireserung P PRE RS theRagewidt (Rame gamain) for high-interfering

t r ansm Bsdile NerAHEN. scnaéo%é@uﬁ@ahesam 8Q iR barksﬂ thQ%ﬂdmdth and
of di st rbaE ? is redu
e

my ol SBOERGT S8R 67 BT SUHTETSCTIIAURS ST oSy B efordance with
t he di sheipiedbldd sfehd pregerdoyentiat, ttodresélves afaachamgrtg/v any decrease
furt herba@&? %'nmmg ag,{u%ﬁ Hégoaﬂncﬁfe ce:ho When a QoS non-predictive service is
initiated the corresponding expected bandwidth is “reserved” and signalled to the
neighbouring cells. This can either be done by reserving a portion of the

bandwidth or by reserving a frequency-hopping scheme of certain bandwidth.

Figures 6 to 10 will now be described in order to explain resource allocation according
to an aspect of the present invention. In these Figures, the grid represents exemplary
basic resource blocks, where the horizontal axis indicates the time duration of a block,
and the vertical axis indicates the frequency bandwidth of a block. Each mobile
terminal has one or more contiguous blocks allocated for communications.
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The approach requires that the scheduling is
deterministic for at |least a few 10 ns ahead.

Determ nistic allocation requires significant |atency
(10-100 ns) to ensure that all affected basestations
are made aware of the intended scheduling, before it
occurs. 5The effects of |atency, may be handl ed
dlfferently for dlfferent transm ssion situations:

Be%g; fer éttsﬁ.ﬁ sBaenS%xgu chf aalliggattlg? P re@%jrcésaéng&% the mobile terminal 4

sensi 'sion can be

rmdbth?&fml baséstation 6o rBépyk$ A Iraﬂxgamﬁal.ndlcaxsutmvewde@ blocks allocated to
t el RIAGHIE ter¥iF8/ Vi deo codecs are very predictive and

so resource 10 allocation can be nmade for a |ong

duration of time, i.e. a nobile termnal will be

al lneGrdrtidnet Bstve CWh&s el et tlsestiSoredREMinds tABt, thakecond cell may

accordin a_specific fre n hoppi chene.., The .
1 PR Oflel By oo RECHIAE e SR S B B, B RiestalF wransmits
t hanfgtiadion basesirgttheimtgndbd resonee atldratist foe the mabile terminal 4.
recei ved the ot her basestati ons can counteract.

15Qual ity of Service (QoS) non-predictiveservicesy

Thélgure Afligsteies anexampig efintgpded rierensemallogationdsy the second cell by the

re%m%smt%n@&s Jdhep 28Nt FRreAtnoHiIe tdifinals B, C, D, E, F, and

ted cannot be assuned to be small. Such
co ﬁlaﬁt‘%‘ﬁ tesheseuitesdR thesrPRYUCHy each basestati on

reserV|ng a part of the bandwidth (or tine domain) for

ur@ %eﬁus?r% eggnogpp'{el uﬁ}ehgéénag?éagon g:'? e ﬂ:g)bﬁggé}gnr%‘t‘g (ahown by

IS a St a
" 1 sk &) oonflis Witk 15t ntsnded aliopafien fos tsnexiing rRRIgderminals In the

| N SBESRI AN AR coMiihGiy! gﬁuﬁﬁdgnlﬁbﬂhg%ecgndtdageﬂéﬁn%ﬂ@termmes that the
invention, this reServed area can grow and decr

bageRbie feriial 4l AU B MYnCAROTE AP at gRt qome @ &e Sxisting mobile

NONerRfiAl Milthey/ SocoAd CEIE @hd Sedond bb@ds&:dloh heist@alieapordourges in order
erecteg bandwi dth is "reserved"” and signalled to the
nei'gAvY Ps %&f1s, This can either be done by

reserV| ng a portion of the 25bandw dth or by reserving

ﬁﬁﬂgg‘ﬂ%(stgf%pé %Fsﬁﬂgq o8 tloqxeééh@fn fQIaﬂ'@V\éé&)hd cell in which the

now escrib i n order
ex pallaweq* essources Tof 1he caxis!ioa ra%'ertamﬁ@a'% @n'éﬁh%gtf’é’e!? tgminal- 4-are

t ey rRINGS@ES ad HMQ@M&!& ok BistUie 86e Mdgheres, the grid
represents exenplary Ba5|c resource bl ocks, where the

hori zontal axis indicates the tine duration of a
bl oxe, s@&b@ﬂdbdshetaﬁ@f 8 egllocates its mds@mtess int balef rtegensnsy a proper

ﬁgpcgovr\r%rglthrpca L dwil A ﬁ'\ tsﬁﬁﬁ r?mfgﬂ? itédﬁ)gr]fa?sr m tﬂ@gem% &€ 1P kddition, the

uous conmuni cat i ons.
11 second basestatlon 8 can detect at least, the envelope of the signal from the mobile

terminal 4, so as to determine the amount of possible disturbance caused by the
mobile terminal 4. Typically, the second basestation 8 will not be able to decrypt the
signal from the mobile terminal 4, and. so only the signal envelope is available to be
measured. However, in one alternative example, the second basestation 8 is able to
decrypt communications from the mobile terminal 4, and so is able to measure timing

(offset from ideal), signal quality (e.g. signal to noise ratio), and/or signal strength.
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Figure 6 illustrates an exanple of allocation of

resources block to the nobile termnal 4 by the first
basestation 6. Blocks Ain Figure 6 indicate the

resource blocks allocated to the nobile termnal 4.

5As nentioned above, when the first basestation

determ nes that the second celq{y; may be di sturbed by,

or disturbing, the nobile termnal 4, the first
baf?\e%géﬁlérp%t{h@n§ H‘f B%feg{ana*'éar}eﬂf%egtﬁ%mr&gu%gg in the second
i ntended resource allocation for t term na

4. commumicgjigne gl the §istt ropsestation esnarasiiecaly resereRsder the first cell

r eaéwg e .ﬁb:lnsmlaﬁ 'g@t'he#eﬂ fértBe SRBM rieRbI 4.0Yhd Ralid@saTceMEsources

© eindre e secopy SERmaRicETER sels o8 4eRieap A iE fp sppacty o
i ntHobecaecond cell. Figure 8 illustrates how the

i ntended allocation for the nobile term nal 4 (shown
by bl ocks A) conflicts with the intended allocation
f oWVhenallesating resguiseh far éhe Ershangéarsepend ¢psmunicatiopmeplls, frequency

Cehbpp u@%ggﬁéﬂ ¥an ®2SWBEING bldat td Bﬁtﬁﬁﬁ@@&bncy dwersuty frequency
basest ation det er m

4
W F‘Ppﬂf‘%ﬁ%‘ﬁﬁ‘eﬁéfﬁﬁﬂﬁ‘l‘%’gﬁ ‘ﬁ%"afnb?oq%'fgelr geég‘tre%ﬁ‘ée %lf’c?t}?g

existing nobile termnals in the second cell, the
second b ation real.l o r j :
%5\98|ad F i?“c& bo squr% oh lreetcé%% g[%ér glfsgg&goﬂg&ern the time

pos!snnblnemﬂemlst)em a0 mtmsemhén:ell fibis nrh@r@@:mdé'élthe mapile terminal
WinGet feREurb Jﬂ&%getqa{)&%o%rﬁﬁﬁo'jsolfn tHe tiedi &drhdis, F&i’rﬂ‘!r'tﬂan in the

termnals an le term na are arrangeﬂﬁ B
nofregéensy slomai. o Sugh §{lgﬁa50@ﬂ%nilaﬂfﬁt%lm Figyee d8co allocatlon is
ba%@ﬁﬂgﬂbbﬁﬁ‘\ tBe FRaddrieg @bﬁ}%td taAd te2AWeCsen ItIﬁatOlﬁld @flodation disturbs a
ensure a ati. on

iﬁrg% nyrg ?‘ﬁ cﬁ%l%&? H’\ {% 1 § er Fo_ntrlars]{ a f:%tn&nr@ disturbs only

sedwhblobiasie eatimedorBaisan det ect, at | east, the

envel ope of the signal fromthe nobile term nal 4, so

as to determ ne the anmount of possible disturbance

calRsetl basestation wai Maintair p ibuyfier of respyedigok oPRIAG SeUEFfigs: Thisis

]?a%ﬁﬁl{aﬂd Q@tgﬁc l%rtfﬂguﬁ\%nk&n gl s@zdet& tl@@éllfoyﬁﬁfteﬁ 1bbﬁd\8|d@\r(BW) issettoa
romthe nobile téerm nal and so, on e.s

O her by s v oSO o 80Pl ana wits ow

onee@hrte&fen&t b1V theesoailiricatibhe inteface K2 sewittaul ethocetlmg a significant

? glrpr%ft:] fémds g m?%'é‘hr? ééo%ﬁo fsééﬂﬂdtblggs@m Au?ns? wasted BW but to

fr ommtde\aa ;maﬂ; mgrgith quunaw mgbx(eetgargr_nngs gﬁmbag @,lgﬁ\g\ gt@hty The update

r atde Q) e A0 iREILE HaAurRht 884ehof the dequences to allow for timing advance

measurements by the probable target cells.

In one example, the second basestation 8 is able to report to the first basestation 6, via
the communications interface X2, on the measurements taken regarding the mobile
terminal 4. For example, if the second communication cell is heavily disturbed by the
mobile terminal 4, then the second basestation 8 can propose handover of the mobile
terminal from the first basestation 6 to the second basestation 8. Alternatively, the first
basestation 6 could lower the data rate allocated to the mobile terminal 4, thereby
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In addition to the second basestation 8 reallocating
resources in the second conmuni cations cell, the first
basestation can reall ocate resources for the first
cell using the information gathered for the nobile
termnal 4. The reallocation of resources in the first

and second communi cati ons cells, can serve to optim se
the capacity of 5those cel I s en al l ocating
re r 1t fir 4.58%0n Q tj. .
fel(aHé 8’$ %hg ?ransnb g%orll Bg&/era %néjsre%gcg Rgg% é&% dll%[}étlon to the

ord@pndgommuupﬁm%%e@ﬂjency d| verS| ty frequency hoppi ng
schenes are particularly relevant to | onger term
resource allocation. 10 Since a disturbing,

(i BEQIPEIaROSSIBB 1oF dprisRepnupaIesIAion SsipniRRH delg tonthe mobile

thfén’ﬁin&ﬁ4d@(mi ﬂawl bé\ng @pﬁl@d to0 teh eecoRE Oftdestatidn 8i frorsthe first
|l e.sch uetem)l resour.

f | .
b| %ﬁ%rg a? IR P ‘{rﬁ eRmmYNisalens IHFetr#ﬁ ?}zm%ugbﬁ%a transm&salég results in
t hdowrlink trvaerd divguséycThed brshbasesBuioh Gapriovides both the payload data to

R Ty tt'|é1 cl'%]r%g @odl'erg rIE‘@u 2loh Ol b@%b’% bé'aﬂ'l%hng to use. The

cont i guous uenc%/ OITB.I n, can
se&fFoNA dese ﬁ‘ia§°fh§ Pe@ats bp dalasacgPingshe amj@eheﬂﬁ*msf "@Puia"on and

bl pEdstold Bcrb:lhsnrtgl BRe AbRé Earmirlél A QA Feasile tidhsansd L‘lgﬁzﬂtfﬂo&ﬂboth the
CKS |

tur bs
R g e e e e O
howplldn'@y ixespnée frorashe firkt tasestast. nUplimk magreadivdraityl aan be achieved by

%e &é&%ﬁ‘& PQ%bstJ?UE gt J&Rva?{iuﬁg o4 éc@ﬁ?@'dk@cf?&rﬁ%o@ﬂé‘%/ﬂn%'ﬂ 4 to the

nmovi n

moﬁtsl @ats@taﬁonaﬂ df th@ data seestivast i thepreeivert ofaife fwtﬂﬁﬂsrﬁ%}wion 6is
r etﬂ%hff t@x@ﬁl{\‘%ﬁs&?eésﬂﬁ d@éﬁﬂfﬂ@?ﬂﬁé bt teﬁhﬂ_?_{q@@@m%ﬁforh\atnon the first
wi t hout al locating a_signifi par.t e

updatestpign € eEFhdSeo t@‘-’e%BﬁY?“g%Q 3 M niSTPY %ﬁiﬁt@?{o" 8. The
BV\ébkﬁoMéEgmbﬂttc&Irétr@sa‘lﬂldn n@aﬂ@ﬁt l@erﬁt(ﬂacm &theohotile terminal 4 by the

tbﬁl% fsé a%egha\{mo% gl %, g%setd ur c?rébactth 'i:y the Tgcee]g\}ég ﬁ:@éc%s %5 Qgta A drawback

usag
t o wath|uplin ovactol dwergltsaelsainswbnéat@m §rmmestraoyelah@nposed due to the

pr %Br%m&lcta%rgﬁ% B?(l/vgén tﬂenﬂr&%d%)é@ml tfase&gﬁ’ons €6&B81ay will add up to

basest at1 on report to the fir

badeadrads o rwcrmcenfiheex&rarﬁﬂﬁﬁ baloieoie fRpepelies fom gip second

t h%a%l&h%ﬁ‘e&eﬂ/@d@ﬁd rr@@?rtdl Brgusdaepyriiei firet Bdestation 6, and thus
termn

I the second conmuni
coloHr? Bl R0 =p PRV B T SR8 D PR o) B sent to the
t hewotila terswrabadr Heaxas atay will @bt bave gguifissbsystanl degradation.
the nmobile termnal fromthe first basestati on 6 to

the second basestation 8. Alternatively, the fi
badeth Hiliand BL ewmsragdivergisy Wilhwordiest WH?’@ the |b@§%&tg5pntt8 basestation

t hejigimide! i€ shliMsN@b differbh@r Bpath Hdlay between each basestation and the
mobile will be within the range the receiver, in the mobile and the basestation
respectively, is reqbired to be able to compensate for. Typically, basestation-
basestation distance of 2 km can easily be handled. For distances larger than that, the .
communication for the second basestation 8 to the mobile terminal 4 will have another
timing (advanced or delayed) compared to the mobile terminals in the cell controlied by
the second basestation.



reduci ng the transm ssi on power required, and reducing
possi bl e disruption to the second conmuni cati ons cell
Anot her possibility is for the second basestation 8 to
transmt data to the nobile 5 termnal 4, such data
bei ng supplied to the secondhasestation 8 fromthe
first basestation 6, via the comrunications interface
X2. Such data transmi ssion results in downlink macro
diversity. The first basestafior 6 provides both the
payl oad data to transmt and the channel coding,
nmodul ati on and possible scranbling to use. The second
1. A ﬁ%ﬁmﬁ%ké g&f&ﬁ%{g h? g‘ﬁé 0 gﬁas%asia%b ﬁg@%@&%&ﬁlf’e t%ﬁﬂél? With
comtnmlbmdne ima seabnddcelli ddd wlwenmeﬁrttlmell sanal Isy agﬁa;t bdse etation (6) is

. db tati
neigd gt g wRieane SRR SmAnSnE CErGRS Bbnt r of il
QN| ¥ hB1RE REmIuRIb R fdub &l aRREE HeahdBIR t&mitdN i4Vkn the second cell,

macro diversity can be achi eved by the second
bas@@ta&tqﬂéﬁdl&’ﬁlérfwﬁmdﬁtﬂ@s athe recel ved data from nobile

nm_nal the f. t Lf the
rocBdne 1D i Suih Hop 5 Ty e aprshlraleioel Biuteq n he
15 fimsedifto aifesttmdbile tesmﬁ:ﬁaﬁ? gnif 14l detbedd ngbadistuitengaidterbed by
term nalL4 uplinpk information, the first basestation 6
cadx@§émpﬁﬁm$%FW%?8@8”%3%5 from second basestation B.

Ik t

e R e T lirgy k] R3RE oF HoR b SRR AR el cdee
6HWM%mmwm@d@WmMWM%WWM%Mm@WMmWM
datp pramback with uplink macro diversity as
des¥ ¥4 here is an extra delay inposed due to the 20
comuni cation path between the first and second

basestation... The delay will add up. to hundr of
2. The SRR PRS0 3 B oD & et i) Ddgiher th first

' molgl'lé)t@hﬁllﬁgl is @fsﬁﬁ‘ﬁng ARQSLAMI RN oBnbtS whEEHI tH@Qvo’i‘dlﬁg Et%‘ﬂ;yen'ié?ed on
be used by the first basestation 6, and thus extra

cond#ioayhdestordbage stetiorosvabutys theenfirsomobita teamisaliis disbing.
request can be sent to the nobile termnal 4. The
extra delay will not have significant system
3. 'Khegxlieahiai ofataim25whBatin thd seamd dld thafirsocdis\asr &islgyed/\itlld:ast partly
st where the basg(%$t|on to sestat by th
ove ?EH“&%] gayegey speptrumg fon sehedyling & bR &0 ﬁteﬁ’&tnﬁ SoS§FV§9 y the respective
cellbet ween each basestation and the nobile will be within
the range the receiver, in the nobile and the
basestati on respectively, is required to be able to
re. I ' :
4. TR ERERES U or b B g soOBFRRE AN (1R HRRER AL Bhunicat
datd wrtg e Iﬁl’e’a[nothlteafel;mihdﬂe{4):wrﬂmm itteafiisomobiter tetnnieal segistadng with the
est at |. to the nobile termnal 4 wll have
secq Eﬁ%Fa%?qﬁg'g (advanced or del ayed) conpared to the
nobile termnals in the cell controlled by the second
basestation. 14 CLAINS 1. A nethod to be perfornmed by
. The gestlentirlishin serch whnreipglye ssspnd brge Ratien ) isnerabiq g receive data for
ein a
R R e I T e i e B A
nelghborlng t he second cell, the nethod conpr|3|ng t he

o SR FEACTY Bl B RSAMA L6 B D

datdor trhasrhisdi bR ths ﬁf-spﬁas@fstatloﬁ e®dtom ag ﬂratlxﬁabﬂenémﬁﬂat(mo n
fromthe first base station, on resources scheduled in

the first cell to a first nobile termnal that is
deternmined to be disturbing or disturbed by

conmuni cations in the second cell; avoid (117, 119)
scheduling, at least to one or nore nobile term nal on
the cell edge, resources in the second cell that have
been scheduled to the first nobile station in the
first cell.



2. The method of claim1l conprising the further step
of, determning (117) whether the first nobile
termnal is disturbing the second cell or not, wherein
the avoiding step is entered on condition the second
base station eval uates the flgst nmobile termnal is

di sturbing. 3. The nethod o# claim1l wherein the
second and the first cells are assigned at | east
partly overl appi ng frequency spectrum for scheduling

to the nobile termnals served by the respective cel
7. The nittleodnagichein loﬂvhclleal determination whwhesher ankief s srsandeslemobile

t.i t e
terr?mgl 1 /ca).re c%ﬁ?w ce?l F(Lt? %a%e& ?@gﬁy@%ﬁoﬁ &?‘Le? uynk%lbfpﬁ ttélg
confirgtinitNidh Wl&gieﬁieeﬁivertg‘ swidtsbconti ecls ambiletdpaielsst at i on (8) .

5. The nethod of claim1 or 4 wherein the second base
station (8) is operable to receive data for
8. A pARSHiSS (Dol ReliMS wirkleSd tewe&hln@nfcgﬁdﬂs Ridterh 40d hdk@iged b
first base’'station (6) . The method of claim 4,
suppertisg wp@menisations vgﬁbramlettmnﬁs iy at deesi Byecond Hensisomprising:
to rec ata for. trans.
K t a%n 18{36&\(4%3 % %r}lnm%lwgat%ngr J{Eﬂ gﬂ;ﬁ%a%{] eh sé P%ﬁ% ﬁa 151? %)rp ?12 ?gmmumcatlon
7. ﬁlilaeﬁrmiiehmleht aéighbas the Secontieelgi n det er mi nati on of
whet her any of said second cell nobile term nal 6&%
8n & Teeowses dllosaling usit (hokoncrablee sehedhlet psoHEHs %@P%mﬁ fprminals
used ¢ @§m§$p€gonnunlcatlon with respective of said
secon mobile terminals. 8. A base station (8)
f orchaseterimedhbysi r el ess t el econmuni cati ons systen1and

arranged for .supporting c ni cati,o

Sy St a R RRR o e GBIV G bot i o B i resources in
an thet&ohd &l 4tQéasCOdbilicGerings hat de dbtemngiasd to&>efdnrtﬁé cell edge, in
base station serving communication in a first

cel
t haesnaepglepBlosmate reesdwddrae the, ﬁrsféaﬁ%%mnééatéﬂd&é%ﬁ ghresources
uni
t orns bhiH scABRIAPNG f:e: RARCHHOBIE E2AULE S ATRIMAATbs Bisturbing
r esodistebed bptwtseemdgellt operable to avoid schedullng
sonme bl ocks of resources in the second cell at | east
to nobile termnals that are determ ned to be on the
9. Thelbhseedi@ion df Rlaie SRAO Sieat isariaff @l okt drecequetcyf tantthat is
the first base station that said bl ocks of resources
conpyrenly wad bythe drt ard the sepopd celfs- cel | to a nobile
term nal that is expected to be disturbing or
di sturbed by the second cell. 9. The base station of
10. dhabasestatiod of hlaim 8 or 4 wheraie shid blogkseafaesourngs arefblecds enfame and
freqlglend &Qgt is comonly used by the first and the second
195594 The base station of claim8 or 9 wherein
sai d blocks of resources are blocks in tinme and

uenc in.  11. pbase station of i m 8.0
1. ghgireion ot clap §ﬁ@é&n{{ Ut Brtvane i comaarisflech g first
mobild t%ltml'i’fﬁ’l u) @fﬁh@ﬁt%é"ﬁxls'[ 18BilMetHAHT hat/ ) rbgiktSted WA the@second base
term nal having registered with the second base

stationdB).on ( 8) .

12. The base station of claim 8, 9, or 11 and that is arranged to receive data for transmission to

the first mobile terminal (4) from the first base station (6).



12. The base station of claim8, 9, or 11 and that is
arranged to receive data for transm ssion to the first
nobile termnal (4) fromthe first base station (6).
16 13. The base station of claim8, 9, 11, or 12 and
that is arranged to receive data for transnission to
the first base station (6) fromthe first nobile
termnal (4). 14. The base station of claim8, and

13. tT'B@Baée%taftlHﬁ Bh@lﬁm@&r@ﬁ 985 12Qnd @laPlsh A8 NS riR{ve WA £6f transmission
said nobile termnals in the second cell is/are on the

to thefitst b’@gétab@lséﬁd fiom tha éirst mobdeteswingh(4power used for the
comuni cation with the respective second cell nobile

term nal .
14. The base station of claim 8, and that is further arranged to determine whether any of said

mobile terminals in the second cell is/are on the cell edge based on the transmission power used

for the communication with the respective second cell mobile terminal.



