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W RELESS TELECOVMUNI CATI ONS SYSTEMS The present

invention relates to wirel ess tel econmuni cations
WG yBemMSS1 and in particular to resource all ocaPCDRP1006/010868

W rel ess tel ecommuni cati ons systens. BACKGROUND OF THE

I NVENTI ON Wr el ess tel econmunl cati ons systens

ypically use a cellular structure in which a

MEMQWGSpeCt i ve

comruni cations cells, and nobile termnals within

those cells comuni cate with the correspondi ng

Thapeaseat inventioA rbketasstoaviretassdelecwnmenicationsgystems, end in particular

i f to each

3B ERo R Qirplboh R ARERRSS B OES)

comruni cati ons between the nobile term nal and the

%&k@!moﬁmglwgthgﬁerm nal noves around a cell,

t experiences change. In
some | ocations, such as those at an edge regi on of the

) B EOAIE SRR B BB S 08 e <

et ween
pﬂmbity of basestatmns atefine hresdwh‘fﬁs tem mntcamméélﬁ,, angs mgbile terminals

V{% lg}eﬂstggﬁr:e?ﬁ cao(gnrﬁ&%é’téc\%? tHe %?Lés&ﬂgﬂpebastegﬁtlghgm basestation

Wer's can cause term nal
allbedtas tmommrunahoatneemcem (wpiceiygtibetirdaugneye blockg)nto each mobile

t%%%l %all m‘/’lﬂw ﬁ]r I,c]%ll tf%r' %ﬂ%lgl\ﬁgl é/dmrﬁgﬂg&@'ng ‘%te't\ﬁéb% fhreorﬁbls |'éeterm|nal and

i stur conmuni cati ons
the bhsestatiom. nei ghbouring cell. In add| tion, the
handover from one basestation to another will cause

the nobile term nal to make an unsynchroni sed random
A< aes®bile términad esoveasaaioond cekell, tiegadignemitigpe daat hiexperiences

d to the han r upt t -
by oIt SR A n, G LR, BT oB BSOTTE e col. i
ﬂr&schlﬁs‘lmn: pbWer matyrtm requiredtin ordirSor datat todpe eeesessfully transmitted

‘P%\g{gglg@}?e V;ﬁg@g}M%g%ﬁggs i, or a fractional

these schenes gives
opt|nun1perfornance Accordingly, it is desirable to

¥l de 2t Lt defl BoRydr N ‘F\fgfhel?érﬁsrrﬁésion owers
BB PR o AR el B e i o ey P

€ CalisePRiESHbDIld Wﬁmﬁﬁlmdlsturb 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 cel. 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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According to one aspect of the present invention,
there is provided a wirel ess tel ecommuni cati ons system
w@owpssssng a first basestation which defi nes BCT/EPHD6/010868

comuni cations cell, and which is operable to

comruni cate with nDblle ternmials |ocated within the
first communi cations cell, a second basestati on which
defines a second comuni cations cell, and which is

sB@FﬂRV{Q# ?Hﬁiggﬁéﬁ?ﬁﬁvléh‘rlbrﬂobi le terminals |ocated
n cell, a resource

al l ocation unit operable to all ocate comuni cation

ALEREING A6 Bndabilch of (8 EGHR i ERBIL Her2ls! BBREEh by

oper rm na
tetléronimunicatioak Isystain aimprisingl firs Eyasestatiom avbich deflnes a rrst

cﬁrﬂﬁmﬁ aﬁgﬁé 8&33%1%‘1,Cb 8?&!’88\’6?0 E&‘;’I% E%la% \#/ghv%lo llet {\]-:‘?mlnals

bei ny oper
lqceteaitWIﬂgw the ﬁ;stmrranwmd;atioes cell, msrwbnd basdsmuoeswiumcmfmes a

s@&ln%ccaotrﬂrﬁﬁg&%“o‘\s c@ﬁh earn%'vﬂ’\ #H"é i 6% ﬂ{m@rﬁ ('egvr\h 'fﬂéblle

'S Opera ecélve I N |on re o suc
tmdlselocehem\l\nt’min the sereritecatanenitation cetida t&soatdecmlacmuon unit

oBERBIY BHOUL UL PGS A, SRUTNAICAL 805 RSl i3 A s cel

recerve rrra ron
apgletedtereapeigble teddtectst mbbiteetetrainalowithirathe ﬂrkt&:eilsalmuln owbile

TR0 ot AT 055 s 5 gt b
operabientotcommiunicede |r15¢rmaé|batrelatgwg to sachletredliledenminallte the resource
Iﬁ?{époﬂ %hltt\ﬁhérgﬁ th& ?égégrcebﬂggéfoﬂtl{nﬂri}s Fﬂé}gblre% Pillehfe information

ocat1 on uni may € opera e 0 a ocate .
relatingutoi stigh iaonsbiledsminaldwmihedatedtdre asd tmaibbcetel reseuceswithin

tﬁé)s@c\éﬂh%oh om“{aligﬁ? gl l?s‘?rgi%?cht cél\he% |qg)tr mobi |

term nal econd resour ce
al l ocation unit nay be provi ded | n the first

F%‘e%é(?& rﬂ%%ﬂg:%go\ﬁ’ct’é r@hlérﬂrgt H&Xstgﬁorf ﬁa?‘erE{P% gesthI%FcS?t allocation unit

l'oca resources w
neaynipe picyited drysthe eetorsbbasestationy dhd fisdtIbasestatibrr mep bempsrable to

tgaﬂfkh?nfgﬁﬁé}f&q g@%@[&b éfegtréﬁ n%ﬂll% ‘ter ﬁalrtc?fh%%eggnd.basestation.

ocatron uni operable to allo
conmmuni cati ons resources within 'the second cel

1 _ . (]
P e e e X s
withén theesseond celhsoms lorgvoidveseurces allogaleddd theadetectad andbie

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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al  ocating communi cati on resources in a wreless
t el ecommuni cations systemincluding a first

whawesssasi on whi ch defines a first comuni cat i BCIHER®D6/010868
and which is operable to conmunicate with nobile
terminals located within the $irst communication cel I,
and a second basestation which defines a second

Accordingite ané enseat of the raeseniftiventians thegse isaprpeded a method for

a@é%ﬂ”@ c&%%n\%i gn FE%%M %F:ir?é ergféls§ t%\lé’(gﬁrﬁrﬁgméf\étklﬂb @ygtgﬁ\ including

conmmuni cat Ion ce
adiestdasestgtian wiibh Heflm@rarﬂrnhtommwouhamcmsm@ﬂmmu \erach\ ispperable to

c%‘r{ﬂlﬂ\%agé;\ﬁtﬁ Ho% Ie fe‘?mﬁﬂéb@elﬁ@étw fﬁeth% fi i@é%{}mﬂ\ulmcahon cell, and a

om1a res
satdr@ctaseatgtncrmwhwhu@&nesaasecmﬁommwcaitons loell, sdovhich is

oREbIAE BRI SR R LaB I st
Cbmnpﬂ'tltfatlon’ed" tiye trie¢had qostprbmeat@:mnga mmlﬂeaermmaigvhlch is

ngcon d&aga%esbm tHS fi FS?% @ ug\%ﬁg?ﬁr%éc@lﬁgpf E&ﬂﬁﬁﬁféa@% éttﬂﬁlty below

urther co
attheashblerlevem@uoccﬁmgrmmnmnicraéibas resgurces $erdhe aeqmdes@tl ading

’5@@4’@ fgkﬂhé‘&{s&hoﬁ%@&e& ndobile RanfRhation to the

NPases ocat1 ng conmuni cati ons
resources may conprise aIIocatlng resources for nobile

E?egé%q? 3 é:éh \girﬁ%‘% %ﬁé@*ﬁ{‘éﬁﬁﬁgg% g? [n%g H@Bé ﬁrs@ﬁé’éé%_tatiop. Allocating

term na
resauncesfer fhierssicoog téll may be. peﬁ(btmxiaby thg seearrlpasestation. Such a

rhgtﬂoé tfuﬁ@&%ﬁ"p‘f‘n@é ?rgﬂ fr g m%atﬁb?ﬁer fabiRg {d Lt a detected

ases |on pre era oca ed resources
mnblteherralealofmlin mﬁmtrbasastuabm taclbe[second kasgsiatign.

conmuni cations resources may conprise allocating
resources for nobile termnals within the second cell
AViochting canerhenieaticnstresatiiees may compligmallosating regourses far imobile

t?gglgélg ﬂ\dtrﬁ? efzgrad &Q{;@{@é to alBf r’e &Eé@él\o‘égteﬁ% ‘i“é déected

erm na may rel at
rmobikctermingl fodm dlunfirehéadlat i ons for that nobile term nal

within the first cell. The information relating to )
such a detected nobile ternminal may be transmtted = - ’
Akamating eesburces firdbe §tshtommunisations @@mwuwatbé&%tbﬁé?ﬁta“m and

é‘%ré;??lggv%% SE%%%H %@{;bf&@é é‘l tﬂE%@{:@rfoecomuhl%thg%ll on |

ected nmobile term nal
i ncl udes information
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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relating to possible disturbance of the second cell of
the nobile termnal. According to another aspect of

WO b@8ssssent i nvention, there is provided a baBEFER100E10868
for use in a wireless tel eco ni cati ons system the
basest ati on defining a communfcations cell, and being
operable to communicate with nobile stations | ocated

Tie iriformation reletimate sushiacteteated mobimterminapmy ineiidgs information
r(%l%%%isﬁueoﬁﬁwbgﬂcé'm the QBE rfﬁbée% dithed |’?\8ﬁ|‘l &/ferminal.

onrelating to a no e termnal operating in
anot her comuni cations cell, and to all ocate

ASERMR 303 LERRIEEES N RN OV SOIBRIS paostaton
fSucsie ia abvdsdassdelecommapicatiarisiaystem, dleg basestatiopdefiming at o

c%%trm%trl]ca?gﬁ? Qélls %85 SFmg%%Er%ﬁ)ee{og%o:n{e}g r%étg nl\:\f‘tlhtrﬂ@olle stations located

Yerm
vmb\mmlalooatmmtsatiquabelt pni ebowrising Aresdvsteialiosation uniheperable to

regefl\? Cji’\?orrr\g%rp (k) dﬁ?\é&? gldﬁogl% tFlrrrff}{;' rdh'ﬂ& ) thhé’rrhommumcatlons

B nal ot o° anot he
deﬂszmd tatallocrate comreinicagion reseuedes omtam the cgmmurmyomﬁace" in

PRGN JB AR FAR e GEHANGA! | ONS Tesour ces wi thin

catl ons SO asS to avoid resources
all ocated to the detected mobile termnal fromthe

t her, co I |
SBEL PSR 800 oo spBORLE A3 RO i
dimaastgamtrmmtrfemonusmcatloas wel avhichsmpbileclegmirahiasar f@p@UNications

%\éﬂyenrgé% dQ%hn%@ﬁcﬁ& 1kl 95 8’%&&81’ béngo g&%méﬂb Qr%%rﬂﬂﬁ'\formatlon

bei'ng operable nobi |
©laing dma dletncﬂdedowetthrmlnahe a@gﬂmhamat@ns cell, and
conprising a detector operable to detect a nobi I e
term nal operating within the communications cell,
Vihe tdsoumleldllecat@nmnnamamoeere*dmﬁ“mtq mmqu'aat?qn? resources

ghl 3@&18%1'3? idhs c%“%lb’astt?‘évﬂm'@ébh%es bE‘ﬁe@Rﬂh@We?ected
yanp or mati on a detected nobil
trebite tmﬂmrtabfrandbdnethebmsmalcﬁms adlbil e terninals

having low quality radio conditions and/or high
transm ssi on power are treated somewhat dlfferentlg -
Accordimgho beother aspest of thi prasent invention etheteys Previded a basestation

Sqars gg ﬁrﬁ 2 'u{j’.%ﬁsgfﬂagéjdrﬁ?ﬁﬂﬁ f.atfgnstngteF?\r Msekﬁ‘t’n@ﬂ Beﬁmngj'@y

OW ng bene reserved cell -edg
tomquaivatiopoed!ls and being gperable tbeemmunicate yntmnpqpﬂle ,s@yg@s located

w'}ﬁm 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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cell -edge bl ocks are reserved, and rel eased, as the
| oad changes. The second basestation can chose to

wa@emepsssshe reservation and avoid using the  PCT/EP2006/010868

correspondi ng resource blocks, or, if the load is too

high, reject it. The signal I$ng can include quality

of service (QS), etc. and therefore better control of
ot he Nseeser?ed aclyetdgdbsqsinay iponisumsa gauired farsHB Ior eimilar reuse. The
co A r ortuni st | mobi | e

Cor Aeianoq BofCTedePRiH. el GSbuted 8208 FH coditfel
ehandoeaectd bieesttionndn khsss toaddcept théhmeseseatmncend avoid using the

b tati . . i , )
bR e rs e BRgt R H8kian i SRR Bk,
.SBSLgﬁgtDE@mi.c _ida@TbﬂN u@r'\l,ldg'ltﬁuﬁ){%ﬁ\ﬂf Neb/ide g(JDDS), letc.samd therefore better
ram ust.r

ol OB A sPaY Lyt arerplaT uthe s TPl mRAEe I more
{LIQ@bbameu;apda&&astation enbodyi ng? one aspect of

e present invention; Fi , .
*charihe FOPIS ISR aleeys o g FertSdRRn g s Brndrer to the
as paetsndbadditatibh ThBlsetovEPideRtitiofringiyr gt a6 dppoitlnity to measure

illustrate resource allocation i i rel
t el dB®MARHE tImingh o %'f%\t fonf Sm‘%{oe% ’gér%%#ﬂ%;% ON OF THE

PREFERRED EMBODI MENTS Figure 1 is a schematic diagram

a wreless teleco ni catj ons system 1 which is
7&%-:3_:C : Halrce— A héﬁgaspect of the

|nventLo?bN;he system 1l of Figure 1 includes core

net wor | resources 2, a first basgstation.6,.. and
SauerS bt OGN Hiarained VEsSE PR BT GUpFhayer
Biglide’ 8tis GOBBYIR idferaranBusi@lihg ianbadusedion csmbudytrgt omssspect of-the
wth nobile terminals are handled by the first
M§§f§§ﬂ%\tei”8ﬁ”-6. Simlarly, the second basestation 8

gglicies & apacHRk AOWNEHAMEATlsISNG Stdpsi in mbtholds embodying various
connun%catlon myth nobil e term nals are handl ed by the
@3@@Hﬂ’6§%@§$ﬁ??6ﬁ”§9?ﬁn exenpl ary nobile terminal (or

F’%@ fes@Hl T0RIStratddesbuice dilbtatbhlimb edreless kelgeoreminic&imis system.
of the basestations is able to comunicate with the

core network resources 2 for cal

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 with mobile terminals are 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 S1,
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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routing and other tasks, as is well known and
understood, using signalling links Sli and SI 2. In

waodasnsssar the first and second basestati ons 6PEMHPRI06/010868

are able to comunicate with one another using a
comuni cations route (or intefface) X2.1t will be
readi |y appreciated that the systemof Figure 1 is
sinplified, and that, in practice, a systemw || have
[ . ! | .
VBB PO PhiRed ol e g e T T S SRR et i
pranticemmngysterhiwilehaver mamabasestatione definimgespéative cotrinmunications
[ i nal ' i t b ' . .
oB 3] 7SR ol BB ToRTm oy KM moie termins.
term nal noves around the area covered by the system
i . . .
As el Bkt The foplt tornblap g Sofifycafb i & Sppis T ftiton a
any oesttiang, and, aihthe nubie derminad navesmrasd tha acevavered| by the
® LRtLon, ile ] LS .
<3 e ALICHARGT Wl cf R cel BEyR Pl par M inufenon wit need
te beltrageferned do the nexbbasastatiohaJbistpmodass iSknawrdas Hendover”.
therefore, the quality of the comunications with the
nmobile termnal 4 is relatively low. The nobile
In éhenfofiewing deagriptien ctbe snabile ¢efminal Bds assumeditadie atadiauter limit of
. . : : ¢ - ,
B8 ARl Qoo B9 B 1o SIS R Siabidifre e
quatify.ef theoeasmmunhioatianswithitbe mbile tarminad 4rivtsilatyetydewi Tk mobile
t‘elrn"niﬁalu e Lohsiddr&d {oergeeiﬁvg ‘tbgd" r%ﬁiod%rﬁ/‘r%ﬁ%en% which is o?e that
C ng cel'l, "in the exanple

onmruni cations I1n a nelg bour

i refloras:higih eutpatrawerde Ehakle sucaagsiol/transmissieondhis high output power,

ME:%EF M that thd Fn%‘i:ﬁ‘é‘k!r?ﬁﬁia)’ 4 isoﬁkeﬁﬁgiirﬁtleﬁé‘r%' with, of Bturb,
nobi 1€ termnal 4 may have 1ts co nications’'wth the
dammaunipatioas iraa neighbidwingrdsd dindiye example showi cthe iseeand ¢ell defined

6ﬂﬂe%§8@r§bdbé‘s%g{ati?lq- g_e A@%ﬂb&?,{%%dgftioﬁ%?émgﬁégﬂk terminal 4 may

I‘nvention are 1 ntende m ate t turbances.

elve itstaonounications with dheefitshibdsestation disfurbed by thessoprouniedtions in
thgge%r%s&rﬂt invention will now be described with

reference to Figure 2. Typically, in a wireless

t el econmuni cations system each basestation will be

@g%éﬁﬁgéih%h{%c%ft’(ﬁpr%@% iﬁ\?enttigﬁ a@iﬁ{endga Y5 Ellityégeethsse distgrbances.

cription e basestation shown I n
applies to both the first and second basestati ons

PRCP S Sbestpiell GpSRaR O1 FBs] ofthd g myepon wil now
b desaribed with refeeensa de Sicare an Tyriprllycor wiselpas telapomnunications
%}%lté?n,tééch 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 controlier 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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communi cate with the core network resources. The
basestation al so includes a radio frequency (RF)

Wa e@apsasst er (TX)/receiver (RX) unit 12 for PCT/EP2006/010868
comuni cating with nobile termnals via an antenna 18
in known nmanner.ln an embodi nent of the pr esent
i nvention, the basestation includes a detector 14 and

Irnam embadioenabl the présent inventionsthel iasasthtiorbiaciudesi [dgtector 14 and

aa}?gu?% %LO%QH%#?’R” @eb% t?eCFe%g eylé%ﬁggﬁtreﬁﬁl‘?é{rtﬁ@fi?tector 64 and

contro
resouctehaiocalimy wptrmay be nmmt@d byttee cgmttqﬂet 1@pr atbei apprippriate

0 | " t ' :
A TREBEEE e 80 PR ARESh 2L Sl hsors sing n
inedast @nnedticof XF2Qure 2 will now be described with
reference to Figures 1 and 2, and to the flow charts
of Figures 3, 4 and 5. Figure 3 is a flow chart

Opdrat&inraftther jasestatioo @f Eigoes 2 vilimexv be desasibed méth refedinge to

dé:'-ﬁ'g%ﬁ 3”?%265%%e§15%pc%aﬁg%f Eiﬁgre]sqg4 driags detector 14

ni-cat1ons o ['etermnal within
the first ceII and determnes a quality neasure of

I%%l?l:ﬁﬁr{'co ?tt ﬂ%ti@é’ nggcgﬁeég%g}f&%e%qmé ﬂjét radio t%asestatlon 6.

ermnal to basest
Axcsmpsmouaando‘rm theaddtegtor Thilateits thectdremeuicatjons of a mobile terminal

IR0 RSP SRR bbb
d?amﬂmmlng) dewnlimkt doenrhumieatiope(that i h@bﬁn_tarramabtocmstap@h s
B R PEAE Il f RSP OBl eiromon
taammexé,entrem'tdde‘rommdblle t&frrmlalegmth p@d\mdlqjg@ujltmﬁ in the first cell.
fltﬂeoaﬁ r?cgé 6 R mn%sérg Qﬁ?w;l- Bt th% EH%EF lr)ﬂ'gtréﬁsrhleg%‘s ¥t are

basestati on. o conditions
egnired foosbe:e@eﬁul wvasniission ohdatartsbbe achievest tgetha éﬂ'thtﬂg}e output
measur e eR! h B
SR GBI fef I 0oL " SO, Sk o ok gace
bassstationf Theyni. raElorcoedlacmﬁ ean alhe beiderivad for dhrimopimtgrminal
be assu
8‘6%1'&’ ?Faﬁ%re{\%ﬂ §p$ e Sftoqﬁe gage%'ltjeggg's ﬁe‘t‘érﬁm%g teeudihk (UL) radio
Abriditioma tcav dleyachtelved fri a stmeardcpfavayasé’gr axarbweetheam radio conditions
detect t he r t
b7 astbed 1Y b ff BSRAS PEHET SRR Dlhel i radio
bh&sltai&aas tAdterratively,dbe St gadiy basgstadion §f eanfgted H‘%’é‘ﬁ“%@' of

?FBE%“E ? né Pq)?/ tR@%’bﬂ%}?eYﬁkn% hr\'?'Brrd'éPfh%gd&tQ i§ RReived by the

| rst radio
basexstatahi smnt:essqulal iThig 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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nmeasurenents. The expected interference contribution
in the cell, for the chosen nobile term nal, can
wao besesssse be derived. As a result, it is possP@I/EP1006/010868
determ ne whether or not the pobile termnal 4
di sturbs a nei ghbouri ng cel I .8 At step 105, it is
det er m ned whet her the qual i ty measure is below a

t hreshol d value, that is, is determ ned whether the
If‘étﬁggyr“hﬁﬂc]'aﬂgﬁs 3\? P& EQ&\ {gggéﬁﬁk ﬁd't{;“ga%gr @&&‘Tgﬂ; \Afmee\%gh? mobile

thml@al eratmedgeam cﬂm&rlste@etllsardrfeqmas highbuteut pawsrnthe defails of the
e SO o2 i ARAIE I, TRBGHOLRR! L pfcoone
ndhdle fterminale diat mayderdigfurbings ohbejng distysbed pyvane, ortnhme
n%%xgbgﬁngoéﬁlll S:Fn fi‘@ﬁirla&ntt € I@l it Firagsﬁﬁ"l% %t%’?‘ Q\%Bﬁ%@'mfﬁai 4is

ate I'S can represen

at thengdugl of thentist wlybcm@ermgstha squqngi cedir angtthaty thirsfors. Idisturbance is
/ r r the present
Ry R R R DY B bl | ool a4 i s
at the edge of the first cell bordering the second
'ﬁ%| dract@Qf%JmQ&iime P&rtﬁ‘é Qﬁlgntluo‘# el e trhind Aé%h

et'ween e nDbl er m na and the secon
c@npnRicatinglin eaﬁo@allnem sofhet dandidateclist ISdmplyrtamclumbnaw mobile
t%ﬁﬁﬂ&@als will be communicating in each cell, and so

e candidate list is likely to include nmany nobile
termnals. For each of the nobile terminals on the

ﬁc@%@hﬁ @]E ﬁ\el r‘héﬁule t@ﬁmﬁél Bn l@{ﬁaﬁJkﬁb&ﬁet 5&]44: 'iOTIQh corﬁré)ller 10

talns nmeasurenents rom ter naI

: -qhddigh easunementd frem tRumiobitestesminehefiibe naigbbeingi qe@a- Such. ,

hE240r %ﬁ&ﬁ%@r@bgﬁgin‘%ﬁlf tnegagﬂﬂiﬁlngﬁielg%a%nglré? did'%om th

nel g neasur nts are returne t%
nemhbms&spedts oihelyyeasueements laee tefumbd e thefhaseetation By the mobile

t%hﬁlpgppﬁf%glg r'{gg‘%fg@’z%ﬁgﬁ) ﬁ@%é j:rbﬁlftﬂﬁq%hﬁé‘tfonth%cell

disturhangé Jevalsd bdibtyraridiedng moéﬂ,e mlg)nal).are determined (step 109).

- The cells that then appear to be di stur bed or
dlsturblng (the so-call’ed "target cel[s") are then
Thrieellstthatdherzbppdar 4q bg gtsé,pqu aridistugbings(the §¢-§@llqu target cells’ ) -are

R8s {5 cERfRd (L8814 ) | £LeINRPls! Fedtel Bri@akh identified mobile

terminal.

The controller 10 then transmits information concerning the disturbing or disturbed
mobile terminals to the appropriate basestations for the target cells on the cell list of the
mobile terminal concerned. In the example being described, details of the mobile

terminal 4 are sent by the first basestation 6 to the second basestation 8, via the
interface X2.

Figure 5 is a flow chart illustrating a process performed in the basestations of the target
cells. For the sake of simplicity, a single 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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The controller 10 then transmts information
concerning the disturbing or disturbed nobile
W@ 2008058855 t 0 t he appropriate basestati ons forPCTEP2006/010868
target cells on the cell list of the nobile term nal
concerned. In the exanple beighg descri bed, details of
the nobile termnal 4 are sent by the first
aprrseistedlt thatrs ugh tacprp bes ssandied-alrieskbait 4o asrmany miobile tegminals and
terd Figure 5 is a flowchart illustrating a
célEa% sp?;(gper ormed in the basestations of the target
ceI I s. For the sake of sinplicity, a single operation
S ; : I
AEhreprasy BREPARAT A, Aehote dEnfiila i Rt iiscoond
bamcﬂétloy\afpmre dhafistibadestation 6h Thepniovestionaeafembly mntaleal at least

sgige Ré aﬁ? r&%ﬂfce@@&étﬁ)j}éﬁfoﬁh%nsf]pfa@\@ rﬁ@é Ilestet"ﬁ'ﬁn?l 4. At step 117,

ormati on rel
mmesmelaﬂoctaenommanezbf the sezonil basestationrayabatssiitie schedulmg

AR ATt Bl SRl o it i e
saochd esounticatimns ekt Tbls avaluatiomisi descritd in mormgbtall@elow The
% %l?é:g%oeﬁr}@‘ Rueill;o eelagtcg 8 Q:Q{ecr%sé\frkgé:ﬂ' h& cell

ase F5on ev uat es e sc
stabdﬂﬁhﬂsr@tﬁedecetm imbdyvmiadion.er mi nal 4 in order to

confirmwhether or not it will disturb the second
comuni cations cell. This evaluation is described in
Ihibisedetrtrandd thel thewmdtiile terosinal dowill abt, dctact, disturbithe ged), or be

r‘ .
Jésrﬁjrlbe? bg(iﬁe gé?llb??enaﬁwg (P&[aeh\%d iR AL GESs WRGaldag aﬁ@‘?@{l%rci:et allocation

recelved 1 ntormation

fonsthdesbeorm cadids phdormddewithoot redereaeerthesdto4 wi Il not, in
fact, disturb the cell, or be disturbed by the cell,
then the received information is di scarded and ) _
If, boveveritdd detemmined thabthet mebilecteumidal 4isldisturbeg by f @risrgigturbing,

i f L& o
ebeRo & R SRBLERRrel Bt o F¥Eenolopoices fy e
sgcond cell.st ur bi ng, the second cell, then there exi st

~several options for allocation of resources for the

second cell. . For exanple the resource allocation

‘ Ennwamleme tespwuicaallecation upiHEdRY tegminktethy seheduliag of any of its

exn ﬁ\é dﬂgb l%&gllr#\ ﬁal% mgr{ﬁ% ﬁ‘}eﬂgeﬁaﬁpetriow {VhRAYRD @i¥turbance

ance
occurs This may be possible, for example ‘through rescheduling its existing mobile

terminals to a time/frequency 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.

3
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occurs. This may be possible, for exanple, through
rescheduling its existing nobile termnals to a

wao pewepsssequency period different to that of theCT/EP2006/010868

di sturbing/di sturbed nobile termnal 4. An alternative

is for the second basestation'®o schedul e only nobile
termnals with good radio conditions in the disturbed
Therapproagh dpayirasethabthe Tttiesluling Is detemainistic fadatcleasth® few 10 ms
j f e b S : .adi 0 ¢ i tions st .t hat
IR eSS SR 2Rt rfRA Bl (TR ) 6 Bheure that
plf aftacterbbrpestatigns ater ade ewaes ofdhkintehdedisehsddiagbefore it occurs.
basestation 8 may al so take steps to avoi d schedul i ng

new users in the disturbed tine/frequency period, thus
Teeigtieqig oblaienty mayde hassisdaliferdintht for Diffesnt Fhesmipgivo aitlations:
requires that the scheduling is determnistic for at

| east a few 10 ns ahead. Determ nistic allocation

¢ equBesgisefforigni Béestaaffort dateris yo{ blert) Gemsitivé.0 TheS@E6urce allocation

t hat A ' . d f th

|t et EnE B AR IEH Ahls3n Bl aferne eff et s of

b at eHoBzemohelehhcmﬁ.erkdéMdebemti??s 1 veiyfpfr@dia][\vF and so resource
t 1. S8/ [ ' . ..Best efforts. Best effort .
dat aaiueafef Sat b AR g G Brsfinn & fisu/ oo At demipel wil be
deci siazatedai b?simrﬁelmurrm;bldkalévgs/caadas,i andidcadndiihg to a specific
Voi [ tel. . Vai [ re ver

or ed 1S9 hBP B8 PRS0y doe Tl e i amedisTmethrbpg may not be
a | okgpvaubgttherotoér basestations,. bt orki the $shemenal reseived the other

be alJ)oc X basic resource blocks every 20 ns, and
accob%jsler?égti%gsgagﬁg%rlﬁ?riag;frequency hoppi ng schenme. The

$i r sQuality erﬂ@eede@r@s&)g:&immmg@smweaoﬁrhbge-bnaowvhyss which are
the other b stations t once the sche [ .
r eceFQ‘%’!&"’%@@W&H%&%%%‘?§t9hoﬁ8 c ﬁec?mﬂ‘t"gf‘gc‘fa.ta to be transmitted
Qual canhotbeSIssuined td @S}naﬂo@@heﬁhﬂﬁmmﬁ‘ti@ﬁs \¢bA ®8.handled by each
These _are .services whic e, unkn but Ve, L )
o ouBestein g Yhal ol he nEnAloE g iain) for high-interfering
t r anatobilé eshmi@igoln g@mﬁsahﬂd lm&iﬂleb,othlseisﬁbﬁc p&ti ®h the bandwidth and
co ni cat .pns can a e y eac est at,i on .
oS EndIEd P B sE Y el e n B A AU BNE e hacqepgance with
hi ghttenpratcipiss dfghephddeat ineemtionathss r'els'érvﬁdmeag eahgﬂogﬁm&i decrease
this,is static rt qf. the bandwi dth an enoted " 1 . .
 ouskeser 0B e ntf wegflin 1S BRLMhER B B BT Ristictive pervice is
accoirdtiEned thal ddiresponding 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 principles of the present invention, this reserved
area can grow and decrease based on the actual need in
wo besosiss1 When a QoS non-predictive service iBCT/EP2006/010868

initiated the correspondi ng expected bandwi dth is

"reserved" and signalled to t'He nei ghbouring cells.

This can either be done by reserving a portion of the

Pn'gmel\@i iditstrates dyyexapwe of altpcatidn efeenirgesblppk tegthe aehite terminal 4
h& ﬁrrsg S‘%éblsi’a%'aﬂ cgl{;ckss& 9\ gﬁ‘re% ih@ cz}(g tme Hsoﬂﬂ:\é{ tp@cks allocated to

r 0 ex n resource allocat
ﬂaa:mbdietagmtnal 4n aspect of the present invention. In

these Figures, the grid represents exenplary basic

resource bl ocks, where the horizontal axis indicates

Ashmentimddabcarei ohenfthefitst bekgstation determiees thebtheasgaeond cell may

th cy..b f 42 . : .

%sﬁ:%eeedzb gr P'SEHMﬁgn%‘eo@B%r gérﬁkon%tl 4g l’ﬂlgéugf‘%lbgggitgtlon transmits

lan“prmeta:trezbnbenmngdhmunem reasurEe glivaation fdrithesmokhiesterminal 4.

exanpl e of allocation of resources block to the nobile

termnal 4 by the first basestation 6. Blocks Ain

FgurereillGstiatel armexanpie of eterded eedruoeskalloghliartiattbel secpndinel! by the

noRi |

B33t Bat RN A AP RRE AREL B FoprEIphalS B €1 B &, . ano

@ias¢ alidvatbdrgsowreslingheiseiargl, ceflhe nobile term naI 4,

the first basestation transmits infornmation concerning

the intended resource allocation for the nobile

Figurei BallustrateSi iy ¢he7intéridestt allacatiorafer dkeimpabiledprminal 4 (shown by
%lg(tékesng)eg r{fl?&é) %tﬁ?h@&lt&ﬁe}d’ Afdc ﬁbnt fa¢ tl'?eegﬂggw ﬁbblléobérﬁwl?ﬁls in the

ases e seen I n ure
samontl eell.e AstordinglyBasstiming tl@tnhe seednd hasestalion8 gite@gmlnes that the

Enﬁé? ?r%\sn eg \LlF%lS?&?%?jnrﬁﬂ l:atlrc])ﬁé G £ 18adt!soHRS Bﬁhg%xﬁﬁ% mobile

['0ca nmobi | e term na
(eshmais |byhd{)bendns| ca)l, tberskbongt basgistaton st fﬁ%ﬁ@ﬁiﬁ feSOUfceS in order

the existing nobile termnals in the
ge%v ctj'Et%ﬂfafn%%\ccordi ngly, assum ng that the second
basest ajyon 8 determnes that the nobile termnal 4-

EA Q'nn?&s‘!! k‘l)es| 2 r{{&gl‘oﬁea;e]'aﬂgéatioﬂrscﬂEmleef@ﬁheS Q%ﬁ;céllhﬁ\ which the

he second cell )
amcmat&ﬂ tmesieatfpothmagstmgsmolbd@é@@m@%@@ﬂc@g mepilsy tggpinal- 4-are - -

trates a possible
ng %c%f ?%ﬁétﬁéﬁgé‘n@aep o'Fd'&%e r%eé:’iérﬁ‘éﬁczel [, in which the
al l ocated resources for the existing nobile term nals

é}'ﬂg g&%ngogé.éegtattigﬁr% r}ggllo%aférseits resources in order to ensure a proper

communications with the existing mobile terminals in the second cell. In addition, the
second basestation 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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arranged so as not to overlap or disturb one another.
The second basestation 8 reallocates its resources in

W@e@en3g4561 ensure a proper comuni cati ons wi t h PEEEP2006/010868

existing nobile termnals in the second cell. In

addition, the second basest at'®on 8 can detect, at

| east, the envel ope of the signal fromthe nobile

In eadditipnl ta, theo seepndo basestatiimed traallogatnghtrespurpessspbthe second

u i I
gypl %ﬂgﬁg c%ﬁ‘ ﬁggfg%g %gé‘séé;{agt leagwnf'égd’um:{i? reéources f%r the first cell
Llsmgdb@ rrycmnattlne gethgned for teymphiée tepwinab4dt éfhmrmuocatlormfdesources
I

1 Blet o oL AR S B ZPLE . SpBfisp the capacity of

teeseoretisbasest ation 8 is able to decrypt communi cations

fromthe nobile termnal 4, and so is able to neasure

timng (offset fromideal), signal quality (e.g

Whemallocating e¢souraestfpothe fmﬁcarda‘orsﬂegm ccyﬂme'n@ﬁhpn&pe"s frequency

n e

ARG, RBnhAube kel 200 UaqiOR adl 1 doful TG PAE Karsiy freauency

lsmpingtsshemas asmparieulatic televantiodengss seroiesewse filpastion.

cell using the information gathered for the nobile

termnal 4. The reallocation of resources in the first

Since se@swcbin@mmdﬂsmedmobi@ tegmivahwillebe, einpynchpanisfdsia the time

@A?ﬁa.ﬁ%%"ée‘sé?a Hé’%&&ﬁd L:(éjjl |tv\éme@ré5?§%hé&| YRPHHOBRS terminal

he f /or secon nications cells

dvee qesowrge Hzlmksng\at ararantiogousain the @g@ddpwam déFhef ghan in the

t?chL%'n fd!’o HENGHH! HiREStdrY |sf ﬁﬁ&l’éﬁ&?% b '@, SEREEBcation B is
tICU arly rel evant onger termresource

edritlgama iorthe $iesqoency donsaior bnchg caorbed$e§tndh9b@'s flggatien disturbs a

fa?g{{l'\m{)er%fl Bl?c?(g ﬁ@ﬁé’ﬂl‘?\'@r a?r?d 14 Borftht, tth@%ll@éﬁf@h'@ disturbs only

W respect to the second cell, It 1s preferab

tehigdelsan theetime domaint er ni nal over resource bl ocks t hat

are continuous in the time domain, rather than in the

frequency domain. Such allocation is illustrated in

Eagubasebtationtean anainteinta dffer'iof resontqegiieishanping gequences. This is

- Eii;rﬁlgp{’aong ¥taqg lﬁﬁ rgtm th t@\@rélzgeofstﬁ@ﬁlldclaﬁd Eamd%/ldth (BW) is settoa

ation e nunber of ‘bl ocks in
sirat veloerei n allow f@dﬁ@‘f‘@@fno o terminalsclard ‘retectad s?erB§t and with low

%q%JYran\@R PLP S o P}lhﬁ:aflé infPBE %2, Fé?@h/ﬂ(th&ﬁeaﬂb@éﬁr@]a significant

rralnana resourceb
sequaheégufferhnssxpﬂgteglqﬂ segong-4p- ae%qnathaé'sdem'nmﬁ%wrﬂaﬁd BW but to

%mt&#\ea Shnaf nrginttBen &l [Nk &eknficd1s Wit idad( SYllal ighaf@! The update

of buffer can include the current usage of the sequences 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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small value - to allow for noving nobile termnals to

a "protected" BWfast and with | ow requirenents on the
WwWevRsEseat i ons i nterface X2, but w thout all ORPEI/EPZPO&E010868

significant part. The "buffer” is updated on

second-t o-second basis to m i se wasted BWbut to

mai ntain a small margin for new nobile termnals with
résingingi thealranpmissioy povies rapuirade aod itedfitiog rasaibiendistddion to the
sE%ﬁMQﬁ%ﬂﬁ&hmﬂ%ﬂg%ePf the sequences to allow for timng

ance neasurenents by the probable target cells. In
one exarrpl e, the second basestation 8 is able to

AnS@\%’f' oggbflgﬁ ’er%e@e%%ﬁ@éJés@&aﬁw % & tHRsmit data to the mobile

cat S I nterface measur enents taken
t¢rermﬁ1d4 nguahhdataobeing seapliethdb the senondxbkagsistation 18 tfigen the first

b§§%§?€tﬂ) C@ W{He (%Zﬁrﬂ? IEQ‘olnﬁ lrﬁengc% 5&& ySﬁbﬁHH{abt%sgﬁsﬁJ?‘Presults in

t €érm nal e second basestati on can
dpwolitks maqmwdwe@ntyoirhe Hiestrhsisestatiore 6nprovides both theepaylead data to

ORFEER I 08, il SBoneT ARALBAGE S btk samoing t e The
seaorzd baaeestallcbrn& autpiits thet dada motdrtding tteg ahangel goding, modulatlon and
p%@gsr%bsvc@a%ﬂbhmgnsp& bﬁoﬁﬂ@qgmészl Q. BO¥GE tﬂee%é%fbnaﬁmn both the

uci ng Isruption to the sec
f:csjmm!ns;emnd dasestatian. Wmvherscp@@dnnmqomtryl arsd fedransmigsion control

v?@?ﬁlp t a%%i?ﬁ&ﬂ%é’ﬁrs?bé%es}dglﬂﬂ M L?ﬁhqﬁh'?ac?cpd VEaRiyToM B@ achieved by

such dat a sup he second
thaseserat bagestatipn &ﬁqrwerdfngr neaeieedt datacions mebilg tefrainal 4 to the

fﬁ‘&%‘s&ﬂ&ﬁ 8%\7\}1 r Eé haeReitied bgutﬂg dadi rtBiaﬁ%métstgbstatuon 6 is

macro di ver si eflrs
ibaudienttfororuceesniddededing of thet mebll&at?rroiaa' -4 gelipksigformation, the first

t;arsggé g 6N rrbh% Chﬁ@”%m&r@@ NGataMH 8ddBRd @Bskestation 8. The

SSI e SCra t o use. he second ase station 8
amhnp\uleggementcmratramsdpmgequﬁaét senibaek te#gi mebile terminal 4 by the

f{??td&ls@g‘aﬂﬁn @rfg leQeSbSbP bfe %ﬁ batb g rec-EW%d H&idseof data. ﬁl\ drawback

receil ve e sanme sig fromboth t
with: eplinknahagrec diverstha ae sdescrigd hmm extsa: Hé@uumgsed due to the

(fco%ﬁr%hatﬂ%dpgtﬁbéﬂféﬁmtﬁé hr%[‘aﬁ@eéé'o‘ﬁh b‘é(%é&aﬁ’cm X hg%efa@rﬁ'nl add up to

i'rst basestation 6. [T nk macro di versi't
lwndregs atm:weaconSt@éraséebqufqgewaﬂaf@nre@ewwv&&mﬂhg second

%&%sfa%Bﬁ 'SVEdréaqéW?df nengHHsP'tA Bel el Hiiaihe“flrgpbésfé%td‘tlbhsé and thus

asestati on ata recel ved y t he receiver of
etien fdelay befoae @sacknovledgement ag [AtRENEMiSEIONt iGAULRIC@ES2S fent to the

H%B%jfemmg[ﬁ Hife &R defay il 'ﬁbpﬁéveds éﬂ?ﬂlda’ﬁk E)Vs'?érﬁrdgéﬁa'dﬁf’bn

the first basestation can use f or war ded dat a
from second basestation 8. The

Both UL and DL macro diversity will work best where the basestation to basestation
distance is small as the difference in path delay between each basestation and the
mobile will be within the range the receiver, in the mobile and the basestation
respectively, is reqUired 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 controlled by
the second basestation.
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acknow edgenent or retransm ssion request sent back to
the nobile termnal 4 by the first basestation 6 is
whamedsssnl one or both of the received pi eces OPCTHEPRNG/H10868
drawback with uplink macro diiversity as described here
is an extra del ay inposed dud* o the conmunica.tion
ath between the first and second basestation..The
I will add up to hundreds of m croseconds extra
del ay before the data received fromthe second
basestation 8 is received and ready to be used by the
1§ i r & wirglessstelecpmmupicadings sYsiem éRMpESiAgl ay before a
ack ) r .S 1l i . .
o PrE e atn () Wt QARG 8948 Bl RHRENofF P Bnf GRlch i
oparAblestogpentiunicate vyt treohil defminkis (Drocatkst Within thenfirsDL
BRAShickiygs shity W Il work best where the basestation
to basestation distance is small as the difference in
pat 1@ stspag basasiaion (Bhwhichdstinasa senend sammimicatipns eell, and which
; : e
%%%értaﬁlg ebRhunidat Wil ffobhd fbrﬁ'\ﬁ&% 1¥Eted W&hﬁnget o&tﬂg

1€ basestation respective I'sS require
cabinreurticationgpbinsat e for. Typical ly,

bas gsrtéag&hrgg ?ﬁédc,%%t)ﬁh'nf? N1 ﬁgo:’%éfi‘é‘&@ t@gllo%ﬁg?&?ﬂuﬁ@ac’ﬁdnyreg&rces

han I stances er than t e
vgthiminei segendeormpunicatonseeeind basestation 8 to the

nobi &l ' ; ol ;
oA ISR okl | AANE ARG B ABR 08 ot i
roebile tewninald) kas » gommenisatienrausityeaniow pdbreshold iggeh thexdetector
(18 Bpd SR PRPEIE ST e il o
-todhhe resanigealipedtionsindtdlabl e t o comuni cate with nobile
; I i et . . _

PR ol PEELER 1/l bl T o atng o
somampiie teansaldd) fromdhel dalecton (14, Fpkloaipeate gesources for the
&%Bﬁygbr%ﬁh%ic‘é&i&& EBMRUs} %&B%Meﬁ ih@FAkfigh. W thin the

second conmmuni cation cell; a resource allocation unit

(16) operable to allocate conmuni cation resources

yi thAg étgﬁva%e&ém\‘éd%’Eﬁ}?ﬁﬁ,‘:@ﬁér‘éﬁﬁhﬁ%bléd@ (Btie pEVdedithe first
Y mobi (4 he

operable to detect a ['e termna ) withint
basestatiowkd); whi ch

3. A system as claimed in claim 1, wheréin the resource allocation unit (16) is
provided by the second basestation (8).

4. A system as claimed in claim 1, wherein the detector (14) is provided by the first
basestation (6), and wherein the resource allocation unit (16) is provided by the second
basestation (8), and wherein the first basestation (6) is operable to transmit information

relating to a detected mobile terminal (4) to the second basestation (8).

5. A system as claimed in any one of claims 1 to 4, wherein the resource allocation
unit (16) is operable to allocate communications resources for the second
communications cell so as to avoid resources allocated to the detected mobile terminal

(4) in the first communications cell.
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nobile term nal (4) has a conmunications quality bel ow

a threshold level, the detector (14) being operable to
wa@eosnssssat e i nfornmation relating to such a nobCT/BP2006/010868

termnal (4) to the resource allocation unit (16),

wherein the resource allocati®n unit (16) is operable

to receive information relating to such a nobile

termnal (4) fromthe detector (14), and to allocate

gl €S

s ucﬁus&gt%gnl %é; ¢ aﬂ}bﬁ iR %Fa?rﬂql %ﬂg%é %\Qédn%?é?n&géé Cvgﬂaﬂgn unit (1 6)is
prdviierhin thevfivetresisastatien (B9t @t is opérable tp@"ptraie pgll@mtmyatlms

%soﬁ\faqes%ﬁﬁé ﬁ"ﬁ% cgrﬂm(ﬁm ca’u(:?ns1 ?% 19%54:88"a35id %l?ﬁ%?&j rdsdufde@iifMhe

resource cation uni

spcand abeuminyicdtioes selbond basestation (8). 4. A system as
claimed in claiml1, wherein the detector (14) is

provi ded by the first basestation (6), and wherein the

7t esdusysteEnabs olaamédin anyidne(of 6lpims 1 o 6\/\4’vlmlftrdinti!ye résgurce allocation

BT BRI UREALLomIAMITE L 3lsocons ot winou

refefaicemrgtheonfarrdeﬁmwmgmbswqh a éetm:tnélmC(biI? tergninal é4)

second basestation (8). 5. A systemas clained in any

one of clains 1 to 4, wherein the resource all ocation

8uni tA §ybfm ias clareediinl anyt aneadficiziras & te @nwhereirethi sespurce allocation

rces f
3R BRaplodk piE DY RS RIS ShocBbouniaftohs cbusing
sueh moeaded(lwf))rmandnhslrfg orst of copradiaiablet fresyeneehopmng fgchnique and
s%ssgefp Iggs CI_I din claim4, wherein a second
F R gel Ton unit (16) is provided in the first
basest ati on (6), and is operable to allocate

o] ni [ . 1TN? [
oMYA PSR e | bR b iggetton
(69) mnueractm toormsnroeicate Hatawilly suahra detected imatileiterming) (Hnwithout

g_aL%Toﬁ"e rr%még(ﬁgretg‘ég?%frﬁo\gg{ {Wé s%@WSés%s?alan@@t ion unit

er e conmuni catl ons r'esources
for the second cell without reference to the

‘ ‘ﬂf %%g%tle%% r&%&tegq S §u\?/ﬂer@ rdRE %g&ﬁ‘ﬂi Eg%glsiaﬁon (8) is operable

en as alne I n any
1ol rateige datadorAranshassidomtoithe: m@d@ tﬁf@‘@aéﬂ)é'@m t@,ﬂrﬂﬁqaﬁestatnon (6).

(16) is operable to allocate resources for the second
comuni cations cell using

11. A system as claimed in claim 9 or 10, wherein the second basestation (8) is
operable to receive data for transmission to the first basestation (6) from the mobile
terminal (4).

12. A method for allocating communication resources in a wireless

telecommunications system including a first basestation (6) which defines a first

communications cell, and which is operable to communicate with mobile terminals

located within the first communication cell, and a second basestation (8) which defines

a second communications cell, and which is operable to communicate with mobile

terminals located within the second communication cell, the method comprising:
detecting a mobile terminal (4) which is communicating within the first

communications cell with a communication quality below a threshold level;
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such received information using one of a predictable
frequency hoppi ng techni que and a best efforts

wo emRossgee. 9. A system as clained in any one PET/EPRD6&10868

1to 8 wherein the second basgst ation (8) is operable

to conmunicate data with such'8 detected nobile

termnal (4), without that nobile term nal (4)

r egi 3iQsating CoIFnicABonscespidcemfse dtecsdcond €8nmub@atidns cell using
HREb i e second

g]‘ggest a?f%ﬁt'ir?jssﬁ%ggh gpﬁ% reaékt)%ger%tD 8%&@?5% 2 ata for

transm ssion tolhe nobile termnal (4) fromthe first

b@S eAtRéthed a§ @mmé&m i 192 WRefein ﬁle%g‘)-ﬁdsdc@\ aCJn% %{r%lrnal (4) is

10, wherein second asest at1on era
pedemes Qrdhaff%baseséﬁm(ﬁsr on to the first basest ation
(6) fromthe nobile termnal (4). 12. A nethod for
aI | ocating conmuni cation resources in a wreless
4] eAonethad eaclabned syaaieni 3, mdierrin atipcating resources for the second cell
ARG a first comrunications
(%el I, }gﬁgg%ﬁeg%redlgga%%g%ﬁdeﬁ% communi cate with nobile
term nals located within the first comunication cell,
q .
Cg mrﬁnrlﬁ?gte?%ﬁ ?%?g?t? fﬂél&ﬁr %Mr}\g‘r}érﬁ Qefe‘éfrﬂadgﬁchaa ﬁ'\%ﬁ?@grmmal (4)is
poreRmadtt the first hanesiation (B3 amdiviesein @&maeldg Ve sdurgestfrethe second
S
ggfggatélr@mg 3 ﬁ%gﬁtée‘wn&%ee tét?ﬂ (%m%@g&r@gﬂ%g&od further
#PTRIises thansfarrirg infkmation celatingrie sudh b datectedamobile terminal (4) from
Id | evel;
ai I ocglt){s%téﬂaggnﬁjﬁ# lct:ﬁaey ?%ﬁbgygg%%gr}[@zg? or the second
comuni cations cell using |nfornat|on relating to such
de éa NHe & .
?Gar gr?eergéﬁﬁdgg gﬂdr'nrﬁegﬁ{ erein e"{%gtz Itcﬁﬂﬁ%ﬁﬁ@rnaaﬁlogat,ng
cemmumigations resguises pemn@%eswlopﬁmgfres@trcmf@emo@rw gaaminals within
Ql@ sechfid cBY B8 LR adid fés%hmég a'll@ca‘fed?‘forfh%%ete‘@te%' M E\le tegmnal (4)
| ocating resources for the second ce I'S per rme
lff?nﬂh‘é fisdeelhd basestation (8). 15. A nethod as cI ai med
in claim12, wherein detecting such a nobile termn nal
(4) is perfornmed by the first basestation (6), and
Wier & metiiod gslaimgd ireglaim tasomprisinaalleeatipgdesasirpes for the first
R8I ohé( célhtgseﬁgeﬁrgrfﬁst%§§§t5ﬁ’5d @9 B toMEidMIBERES resources

t he et furt .
ln the second communications cell.

18. A method as claimed in any one of claims 12 to 15, wherein allocating
communications resources comprises allocating resources for mobile terminals within
the second cell without reference to the information relating to such a detected mobile
terminal (4).

19. A method as claimed in any one of claims 12 to 18, wherein the information
relating to such a detected mobile terminal (4) relates to scheduling of communications
for that mobile terminal (4) within the first cell.
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conprises transferring information relating to such a
detected nobile termnal (4) fromthe first

whamesssssi on (6) to the second basestati on (8)PCT/BP2046/010868

nmet hod as clainmed in any one of clainms 12 to 15,

wherei n all ocating communi cat'f ons resour ces conpri ses

al l ocating resources for nobile termnals within the

28ec dretbet lasstaimed iroanpwaiedofoisims @ de 18 whrraindtie infortragion
%\gﬂﬁt{?%glcggtﬁcﬁt%t%@%ﬁ@ r&%)al (ffg %q}érgﬁ\rltiég f?]c;m ‘fﬁt—:l] 1L rst Bla7sestat|on
(6)te dhe senonfi drasestatidr (r&)usnogmm mmwmsatwes Ilnteréam t he
first basestation (6), so as to avoid allocated

resources in the second communi cations cell. 18. A

2tet Honetodasaiaimed imamngnesfelaims dR4de 29, Wherein the information

| o - .
R Rl SRL OEITR) {RRAIBS o BRI possve
disterbadcecefl the weednsitelirod ther pbite teaninalg4). nf or mat i on

relating to such a detected nobile termnal (4). 19. A

nmet hod as clainmed in any one of clains 12 to 18,

2 erfeinethddensi cidimedin Royionebiaiaing t2do 2lcwhereiteallogating resources
fgpthélsgcérﬁ:{ Egorﬁ'nr%?lgélt t&%eﬁh@@g%ﬂcﬁ%@%h lrﬁ%ngtlon uses on%of a

rm nal
dredistabledtdqueocy Roppinghedhrigue drd abdst qﬁoaayeqb\nmuef
claims 12 to 19, wherein the information relating to
such a detected nobile termnal (4) is transmtted
23 o trfethdd asselaibresids aay poe of @imso! 2 tee22s Busihaticomprising
%ﬁﬁﬁr&@étln@; é;%lt“g &Wa % e%?edcrﬁmfé%ﬁr%équﬂ)suélﬁg ff'\refs%ESnd
as c alne I'n any one

‘w3estatien 63)nwithout thet orahie |termmaéwtr9mgteﬂ@g wﬂb Itheasecond basestation
(? tected nobile termnal (4) includes information

| ating to possible disturbance of the second cell of
the nobile termnal (4). 22. A nethod as clained in
Y R %tt?ct gé a?ﬁ'?‘ed%a c‘a‘?ra% céfm s‘;r‘r\ re@éll\/fﬁgaﬁg tRE second basestation
resources e secon connu i ons u3|n%
@otfata tm:énamemjlssnﬁd@ thet nnghnlmtearsmalr(é) semahe fikstibasagkdtien (6).
frequency hoppi ng techni que and a best efforts
techni que. 23. A nethod as claimed in any one of

25.ai Anathod es giaimédintdiaim 230nA% semprideminsaiving: Ahge gaeend

B\ééelgtazluﬁ g2 aGRLUECESENTORAA © thefifSt Balest4tion6) fsh thEmobile

terminal (4).

26. 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 (14) operable to detect a mobile terminal (4) operating within the
communications cell, which mobile terminal (4) has a communications quality below a
threshold level, the detector being operable to transmit information relating to a
detected mobile terminal (4) to another basestation.
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basestation (8), without that nobile term nal (4)
registering wwth the second basestation (8). 24. A

woretobosksas cl ai med in claim23, conprising recRCEPIPNG6/010868

at the second basestation (8) data for transm ssion
to the nobile termnal (4) fr@mthe first basestation
(6). 25. A nethod as clained in claim23 or 24,

2¢onpy hasientptior fariuse iy a vartelesh delgemromudnibatizestsysieon ti{eBhasestation

. | .
SERe o hAELIDE . A el Skl RESTR AR e
stegions fpcateg withirethe costregmioations cell, |and$omlsem t he

232 %Zrtggéﬁr{gg aﬁic?c]:atlgh ﬂglt eé)wﬁgﬁa’& F(g&z g\ rhnatiéf) fjeleptﬁggg a mobile

onmuni ca ons 1 oca
tevintifel G4 dn:ceratmgrm raino ther oomnmelclatlorasr@llcarrmtou allopafe cammunication

rggéu?%s%tr& Wﬂﬁq@&ﬁ{wﬁﬁk&hon@ c%ﬁtuﬁ %EB&JERQ% :uBo{\AE éFLH%@Lwéﬁé‘ )

conmuni’'cat ’ons cée

infermativml  (4) has a communi cations quality bel ow a
threshold I evel, the detector being operable to

transmt information relating to a detected nobile

28 r m hadestationtas claimeHdn clams 288t anmpikingd 2 detetias@4) apérehle to

i t . .
ka0, Bt BRI ARl RS Ll BF o
tepeinalphaoa comnmumuaaaoes quality pedbw ldhresheld devel, [t detedtor being
thin t , . . , A
e L P TIPSk 5B BB Pl @ t amtrer
basestatian.i on rel ating to armblleterrrinal (4)
operating in another communications cell, and to

al |l ocate conmuni cati on resources within the
20T basextatomsascadimedi in cliém @7 de28 ewhgrein the cesoueasedlipegtion unit-
r [
LB BB o ABraf SAFRIPHIAS RRLR RS, 12 Shh g s co
seasrtanaloid KE)sowpes aﬂmanEdMOtthe dewh@ddmhﬂﬁrtemmldﬁ)sff@@ﬁﬂ‘e other

erm nal (4) has a conmunications quality
Boerp'g\w/nﬂg& res oI d level, the detector being operable
to transmt information relating to a detected nobi | e

r mynal y 72% .

- S1any Y F-cl 2 erein the resource
B8 chRBergitortds BRRID dARRcRLBE: 278 adtwhersin the rosou
akcHatiore enib( 16) issopevable e allocate resources for the second communications
cell using such received information using one of a predictable frequency hopping

technique and a best efforts technique.

31. A basestation as claimed in any one of claims 27 to 30, operable to communicate
data with such a detected mobile terminal (4), without that mobile terminal (4)

registering with the second basestation (8).

32. A basestation as claimed in claim 31, operable to receive data for transmission to
the mobile terminal (4) from the first basestation (6).

33. A basestation as claimed in claim 31 or 32, operable to receive data for

transmission to the first basestation (6) from the mobile terminal (4).
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(16) is operable to allocate communicati ons resources
wi thin the communications cell so as to avoid
w0 e®8ssses al | ocated to the detected nobil e terPEi/RP1006/010868
(4) fromthe other conmunications cell. 30. A
basestation as clained in anySone of-claims 27 to 29,
wherein the resource allocation unit (16) is operable
340 AlVitessdeleesnouoieatidne systeen smpniuing:aﬁmubias&amtmns(6) as
cl%%%d Mscl %r% 2%“8@%&%% sﬁe‘gtatloagé ﬁﬁeaﬂg grqeegtoél?iﬁﬂs 27 to 33,
pred ctabl e frequency que arrd es
and Bointerfacedhncarumunigating d\:obaﬂ;fesnattqncbet\mmﬂhmfmmnh rsecond
lainms 27 to 30, operable to comunicate
bggi%gtﬁ&%?gé'gﬁch a detected nobile termnal (4), wthout
that nobile termnal (4) registering wth the second
B2 RNl TP icoloRESRM A 5 Qi fl LIRS, e fabil T
ransm ssi on
anmydhmcet\mtm:a methqdids ¢laioradiih@ny ione bf taisest2atoi 25 ( 6) .
33. A basestation as clained in claim3 1 or 32,
operable to receive data for transm ssion to the first
basestation (6) fromthe nobile termnal (4).34. A
Wi rel ess tel econmuni cati ons system conprising a first
basestation (6) as clained in claim26, a second
basestation (8) as clainmed in any one of clains 27 to
33, and an interface for conmunicating such
i nformati on between the first and second basestations
(6,8). 35. Awreless tel ecommunicati ons system as
clainmed in claim 34, operable in accordance with a
nmet hod as clained in any one of clainms 12 to 25.



