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CHANNEL ALLOCATI ON FOR CHANNEL ALLOCATI ON TI ERI NG
TECHNI CAL FI ELD OF THE | NVENTI ON The present invention
wo eboatiesi4a 0 a channel allocation nmethod and a BOBRREN0S/000607
al l ocation systemin a nobile cellular
t el econmuni cati ons systemin which the channel

or@EL AL aPATEN Ris cHANNEC TSt ATIow HIERING"

al | ocati on nmethod based upon the interference
suppression capabilities of termnals, the radio

' renen of the services in use on the individual
TECHNIGA

hEI'ELDt@I%Tl’FEEJINVEUJé@Non of the ternminals or some
The (iR R RTE8 Lo a SR aREEEER ol Tantt Echannel
allocation systers ih@ mobile cathildi t;elenfudnl memodabfas sgﬁstermmmlaacb the
ecom ng increa yl ar of these new
Cha"@%’r@)ﬁ"@@&"’bﬂ?”@@ 2@?‘%#@%&7@%&8& n rad| o qual i ty
than traditional speech services at the sane ti
In pagisutarihe invemtionvelalesty @ shannglalliogation @et@d/ QﬂS% epon the

I
A
servieds inQisgnoy th lrﬁwldiuuélaermablsotﬁerailceldmaadaof thétezmireals or some
to achieve optinal performance, systems nmust be able
ComQ'Q?tl?é"rﬁﬁ‘@éeQI range of services and ternminals with

varyln radi o reqU|renents and interference
%g@

GENEBﬁﬂH’ KROMND AR THEINVENTIONNI y effl ci ent manner.
The ¢s &ﬁ%{l%%%dl& ebhith@hica érf?&dﬁwtfn%%gq i r%@d@ﬂd"ﬂ@sﬁ%ata

S are curren nore |n In an

servicddgre bheguaming |ﬁmtaeim\g|w16cbﬂsulah dargnefuthiebe mewt semfcesmmy greater
commerci al petworks, extrene }rafflc eaks %:’f]{l occC

requirgineaistoq) Frdie gealitythan Epdiiena! sprREHINUCER 4hNS ?@ﬂe time as
spee(f:?l\ B3fid \?bl&tqgs/oé&‘ﬁ'hﬂt’l‘@rt@ n%@a@weW'tHE lifftetBraYid Seiundpically

ranscel vers as there are avall able frequenC|es
availatile deany;-tvwnksnperamsgdeehmqaelamat\cenamreaaa tie speciral efficiency of

cotusf B 5788080 SFL 8 S  ldBS B, ootems

mustrB%aéBieft@ mdIfYe 4 FEhRXbT S31Ricks ARl tefriMalPivitll vaREng RithE
radi o resources within cells, may not just be an

reqwr@sa@tﬁand intarferenee SUBRIES SO GapabIitEs in athmly efficient manner.
technol ogi es; solutions could be needed for hot spot

An exareglary peliarnetgri éec:molagyn@l%‘BM\mwsestsaﬁlc I%dSyarm girently

more REHE T ik ofy BTk 0% ot PSR ML e Lty Ry

comméidl MetWEHRAT extrenbriraffie peaks céih'léifc@len(wmla&sadws at busy hour
har dwar e r esour ces of a cell fromthe radi o, resource

and qghg requiriag sinss 191 10Q% hardware load, with as many installed transcelvers
as there are available frequencies, already exist. Moreover, adaptive antenna

products that can enable an additional doubling of spectral efficiency will soon be
available [1]. Hence, the means for handling extreme loads, including the reuse of
radio resources within cells, may not just be an issue for future networks using GSM
or other technologies; solutions could be needed for hot spot areas in existing

networks relatively soon.

Very high spectral efficiency and the means for handling extreme loads can be
provided by the Channel Allocation Tiering (CHAT) technique [2]. CHAT decouples
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a | arger nunber of hardware resource units, e.g.
transcei vers, than available radio resources, e.g.
wo e@guesiar es, when necessary. Intra-cell co-cheamek2005/000607
interference will typically be present at peak | oads
in a CHAT configuration, but CHAT provi des severa

the haRIWHBIré8Gurces BRAeH fitdm the rEthpresouroes and\ﬂthe@mssmle to install
antennas, intra-cell interference diversi t?{ t hr ou

a |argeédiu@b%'§$Wﬁ@”@f@ﬂ&ﬁﬁ@medﬂmtsaﬁxﬂar‘i'i?é‘&C?'N?ésr 'é@’éﬁ&%'%me radio
[£§
osouf 5 ARG WD BGsSIATM o oIEHERRL AR s i
typlcalmpmnt ah;aéak' Ipads énadCHAT configuratioa, bThCE ATeproyides
that different termg Is iin the sane cell

or cell.
severgé BieshapisOdmaneos Sie: Adgptye R beam apleghasptra-cel
i [
riroFEe GO o7 ST 890 b7, 8 Apani irence
supptassian feceivers anecexamples ofimédchanisme that may be gmploygd.ch
illustrates a nunber of hardware resource units 1la-h,
cHa? il B0 BT of FRNTREIARESS, falléiagethed Bichno. i
meangthahdifferdriteemeinalsringlse satheacel! (avcaalll seuit@r. cakcuse thengarhe radio
t he CHAT techni que the avail abl e hardware resource
resoyfae @k the garegtime.i nto a nunber of | ogi cal groups,

channel tiers 5 and 6, each of a maxi mum size h, where

CHAT is alsarflisqlesaskin [3rand mawbedaseibad in thg dallawipg simalifisd and
of S t ch. cel

mcorfef AN il REAER AR ST IRsEEs @ number
of hardlare réso@rceanhsd@ﬁln ezphnfiirexatmple traaspeiveisy @ ridnaber of radio

The fractional reuse in CHAT i s achi eveﬂ gy shar i n%
resoyra@s Bad), GO RABRIB L AIRDRIPSAANY & ¢8jthejrpsources 1-3 are
avall%léf erent tiers. In the exanple shovvn t he avail abl e

dware resource units are split into tw tiers. The

Accolg’(ﬁ%%é grfe ?\E\!%Tl £fin tqu tﬁ@%af%ﬂ% ‘P\fa?&ﬁgr‘ér '%%SE'?%;Q“ESE éérre split into

anne one romtie

a nurhige) of logicatl greups, ch}irafedatlei's% aad®, cadh of iaasammuﬂn:%azeah where
this moment in tine.

h is agrinjegeryhif aximye Sz PaATS hoadmpeb ol &Eést&'u?cesy allocated
to ea?ﬁgéll Nbhd Sell 841 bE'r@%ér*&'e@ Cﬁﬁﬁ%@%pr%ﬂ o?'ﬂ@bffoglbﬁl cells 7, 8

IO resources wt nels in different '
eachtdoerespondingtto mspe@mettwrarheéramudnalareme ire€blfvlc @sacweved by

dtsel f t hout sh ]
sharigh HE radp §50lkeds aong didfrEnt PN RIS I eratets ddne
exanﬁﬂ’(la gﬁgﬂg SIP% bgi‘%ﬁf‘%@@%ﬁe&ﬁﬁg‘%ﬁﬁ?m arﬁb@h?i‘ni@ﬁﬁ/@ tiefs. The two
a nunber of

tiers udlizerthguesnareadio eespusers dadc oe example, (taehanpsiss pped1a) from

tier 5 CagH (%)@% g@ f&t@ {Iggg %rgacrg]rtﬂé ghgrﬁe ltal?ﬁ% F‘JJ %%eSBQ at 1¥ moment in

time. In general, all tiers partially or fully share the same radlo resources. However,
sharing is very flexible. A channel may share its radio resources with other channels
in different tiers, or it may use its allocated radio resources by itself without sharing.
When two channels share the same radio resource, a collision occurs and intra-cell
co-channel interference is generated. The effects of this should be minimized. In
CHAT a number of techniques may be used to achieve the lowest possible collision
rate and to minimize the effects of any collisions that do occur. Such techniques

include different radio resource hopping sequences, €.g. frequency hopping
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include different radi o resource hoppi ng sequences,
e.g. frequency hoppi ngsequences, in the two tiers,
waledobersami trai ni ng sequences in the two tier SPCDYEINT600607
with interference suppression in the receivers, and
various interference avoi dance techni ques such as
sequEREd, i trRewy Bidrispdiffesermtdraaniagtsegaenceimthe. twoHiETs together with
preferably used when the nunber of radi o resource
mterfer@@etwrewm IiBETeBEIVRES, ARSN@rioNs duterEranee aYoIdARdRe

techriiiids < VEY EhatidPd8baFmbrIiNG Slabive ghieAnuber e t he

o resources 1S nore an the number of

o BT TR T R 1 o
numblar&f hiardaref reseumet initzia the eehadowevete DHAIE niayove Ubed in cells
traffic load in each tier. The allocation of traffic

wherg dheBUfDERef Facip E5SRUTFES famerahandhpauimiardr required hardware
rence levels in the other tiers. To explain
resoqrﬁé%,htguppose traffic load in tier 5 is high, and | ow
A chérgcr:rltt?rlgﬂc ?f ha GRAT tre%%iq;ﬁe |Q"ﬁgat tRe ta'n‘?cfun’i’ tﬁ%cﬁér%bl tlbpseln erfere
nanoer o ermnalsm Ier ger than i
with ovieearothkeist dggddndent oadhée $ralff&s|sadT|eeacha:bs 'Ithzhllcmahon of traffic

[ ted ch
betwegsp he aﬁrﬁaﬁ@@r‘gﬁ etk PIATETPRs RUBISC o8 TR Uiy TO
explagrﬁ H;/@ ob@ érta‘gﬁd Io%)i |F1|?|%F 5488, 'aﬂdtlb\ﬁrln ﬁei"@' Sihcaftffic load in

af fewtermnals in tier 6.

tier 5lismhigih; thed humbec batanmmalauretlere5 enleegemhgn mueﬂr g where the traffic
bet we not thin, diff n ance

load I§Tp5. ramitals it B AUop e TAongls haer f W TEFeliIE Bggionce

moresib{ﬁé-%@ﬂ cBLéhdhingl esHeérehee (frémsthsieany REmIMETS & tig 5) than those
needed hardware resource units is greater than th

in tiem® mifkich are enlyiaffectasbby tesfemterminalsg m@rc@ﬂntram"mechannel
lnterf%roengg‘%ﬂ%E%# ﬁoﬁ‘ét %ﬁ‘f&ﬁ@ré?ﬁ%%ss is referred

|’gur n accordance with [ 3]
-~ channel a_lllocatlon to the different tiers is made with
In acewdande mathi [Shthechardware resmirce gnils imprioreart GEIAT systemseare

oo 3B 5L Bl Y SRR oL Bkl bl gt

the nldbet 6f Fddi€ Aéscltcéd i maeérr@mtunﬁamerfeaomgtm|slmd;ohﬁguratlon
the fast channel all ocati on. possi bl e way

processtiarefedieddo @s fdiéWéHdAEquf\fﬁgP%ﬁi'@@} In Wﬁ%ﬁﬂ@&%waa [3] channel
aIIoc%%n"‘@etﬂ?ﬁﬁ%r%n{ flerd i€ PhadePWith %Iohsﬁ‘é%tﬂfn 14QHE %uﬁ%n{ ﬁ)zag An the

ardware resource units 1nto eq
tiers. ¢h émenfdllowirey wewbarde ehaanslealloedti¢o to thegdiué‘eyerttltlers as fast
wever, thi that intra-cel

i ntrod d.
cnang SR RSN oy B TRe ine i bl g ysed o

the fa{sqsgﬁgﬁ,q@ dipddfort.han necessary, i.e. nuch lower than
00% which s clearly undesirable. Another possible

One pmt?l%a?%%a' D2l & fved BpEsacinkgrqeTigerigrence between users in

a cell or cell sector would be to divide the hardware resource units into equally sized
channel tiers whenever a second (or higher) tier is introduced. However, this means
that intra-cell co-channel interference will occur at far lower radio resource loads than
necessary, i.e. much lower than 100%, which is clearly undesirable. Another possible
way to obtain an even spread of intra-cell interference between users in a cell would
be to allocate channels randomly. This, however, may have the implication that a

channel in a more highly interfered channel tier is allocated to a terminal on which a
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be to all ocate channels randomy. This, however, may
have the inplication that a channel in a nore highly
wo nioenisaned channel tier is allocated to a terpeTaE20051000607
whi ch aservice is running, that has high radio
requirenents in terns of the carrier-tointerference
servw@is nh{Eld, Xhatthds ligh eadibatquiremenhts in-tefms ef theceartien &)-

., With the result that the term nal [
mterf@;@fm BiiedCh) BILET O ATl bapFSSUCEHI StC., with the result that
the térﬂﬁlﬁélf\ﬁﬁl %'iﬁ@rlen‘?&?é%@%sﬁmhlrﬁaéé |HD- g‘?é/r}]r%? |ﬁt5ﬁére§‘1ce Another

in a nore |nter ere annel tier
implicaticocabg det thaha tchannelah avmood highty idéerféred achtaadehmh i allocated

toa t@ﬁﬁf‘nta'l \\(})\\jﬂfqbf l‘[oe:% e,SégE’ﬂ lga(f F?éf io ﬁ{@?p@?{ﬂr%ggrq% %rrr?ifna?at the

bord &rd¥ed ?&F%tf?ﬁh@%%l‘(ﬁwdt@ﬁé forfifihal Wit exPaneste excessive intra-cell
Interference. Still another inplication nmay be that a

co- ch:ammhmtenfereacenswl anethey implicatios maaly badinate clnamelursa more
nioh'f i plseEotiebrl b BlPorteddp AR rira dhagte R ol eak

interfef@ice i presdibm ahpabilitie LW the Rtk EEHRI tefminal Wit 6gddrience
co-channel interference. Intra-cell co-channel

excessive inter-eplbeoshapneliatepiesente. dyiearcatb cochanng! ibkrifrence

ool Bl BPA Wk TR 0% 10 PR e

allocaned te d)t@dmi‘rwﬂtrmtlbwahaslm;gmradus reduieradred and aabad radlo
rmnal in a situation which is a conpinati t
locations pB 1 iasaiad f@r%termmuq\ azS1uRHPR WlFhRR eam% fon'ofthe listed
condiibpg€Mm i s described that utilizes nultiple code sets
n the downlink of a CODMA systemto allow nore

connections in a cell. Codes are allocated to
In [4]oﬁ fadie epmmunicationsigystem s eeserikaghthat Hillizes: apitiplesrde sets in

e
the B B o Gl ot AT a2 Cbath are
allocatedhtodiifferent (36453 talyag emtotdmbunbtlmbl intesfesénoe EWWEEN them.
configuration and fast channel allocation in a manner
“}@{ ra-cell co-channel interference
SUMI S o%lqé}sliitﬁr Ior\?j\z.%'télgl%len absol utely necessary, i.e. a
One bbjdicbof tbednvartidndiado bhowdd al chanheballdoatibntmétbed it BEDHAT

100% i s reached once i ntrodu S mnQr an
systegh fhatiCopTbIaEFloiaH A< ayeRas vt st sBaRpd S Bealion i a
manr\ﬁ;&1 HSf rﬂiﬁ@é‘ﬂattm -céh@H'dFHaHh@f|ﬁfé}¥ér¥n&’é‘ﬁ§’oﬁ? intPsSliced when

etra IS SO |g that users 0Otherw se
absowbelyaheloesm; el aacanb@sesmurcm@aﬁymr@hold\nloae\taduuams than

.100"/310hI eVEdg,:%r?cLé)é% I|Strt(§]at %era;e‘ter Eﬁ?%pl %esclt %phgsreté%f;d system

perfoffahbt aksbsdpps. and syst em per f ormance, irrespective
of the prevailing traffic load in the network.

A higher channel tier should preferably only be used when the traffic load is so high

that users otherwise would be denied access to the system.

An advantage achieved thereby is that interference levels in the network are kept to a
minimum at all times, thereby maximizing user and system performance, irrespective

of the prevailing traffic load in the network.

Another object of the present invention is to control fast channel allocation in a CHAT

scenario systematically and in accordance with the individual requirements of a
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Anot her object of the present invention is to control
fast channel allocation in a CHAT scenario
wey®benatl cal |y and in accordance with the i ndPai/sEmb5/000607
requirenents of aterminal. Wth individual
requirenents is neant a termnal's QoS service

termipaloWitteindividii#l reqiaéments is mhedriter mma's@meseme profile, radio
capabilities or conbinations. thereof. An ad

Iocatleahlr@%@renpe sUpREeSSiAnFARabiities qricamBjRatjonsy
that can stand higher levels of intra-cell co channel _
An advaréage achiezediwith the iavendioat is dhat eyl iareinals thatearestand higher

levelq hBPb A L LRA I FRRRERnde! i e AtBRa 8UKARREAS d fore highly

interfesceathringl tibet ween all termnals in a cell to as large
extent as possible, thereby nmaxi m zing system

Anotﬁ@%atnl’a SR tRht %@@%@Tde@icgbemﬁnm ’é‘v@nly]sdréad out
a sc ematl c view of CHAT systemin accordance wWth
betweem ell terminalgiig a Qelm as lacgeeetentas pessible, thareby imaximizing
temin accordance with the present invention,
systef_n 8ap%é/fs a schematic viewsimlar to Fig 2

BRIEE@E%&:@E’W@@@E%W LaICEIA%eISIyS;:gnmf: %urau on,

Fig. ﬂ%‘%ﬂ’ééﬁ%lﬁ&ud\&/r‘em ém Oprayéteﬁw int AW oS RIS bRBr AAT ee
tiers, and Fig. |sa3|%|f|ed bl ock di agram of a

Fig. 235M sgheroatic viemyillusteatinga KA Risystem invacasydane with the present

TAI LED DESCRI PTI ON OF EMBODI MENTS The invention wl |

Pmarily be described with reference to the GSM

Fig. 3i¢d stherhati@vieMiiiat e Fi2 illugaating ahtveriaid/@sdezie cel
atime slot on a transceiver TRX and the |least radio

Conﬁ@lé"@bgﬂce is atine slot on a frequency In GSM t here

. €55 el iy 2CFIET TEUR Y AR A 1 Ron o

systemmasing thrzg;'tta‘s ahdnnel s, e.g. traffic channel s TCHs,
can be rmed on a ve and a enfre CV...
Fig. Enﬁ%awﬁ@ Q?h'o 9ran @ ?'E‘a'fsf"g% allodation

syste rried out with the sane set or a dlfferent set of 8
ogi cal channels on the sane or a different TRX using

DETAREFRESQRIFTION OFENBABRMERTSY. A though the exact
nappl Ng o og| ca annel's To hardware resources to

The ineetitior willqprimanly eydesuripetivith teferensedo the GSMeysteoat. In a

and from TDVA frame to TDVA f '
GSM;gystem the least hardware résource |sraa\|més Q%npaﬁ rar%'sgei\(/eerofRX and the

inve

least radio resource is a time slot on a frequency. In GSM there are 8 time slots in
each TDMA frame, so during each TDMA frame period, transmission and reception
of at most 8 logical channels, e.g. traffic channels TCHSs, can be performed on a
given TRX and a given frequency. In subsequent TDMA frames, communication can
be carried out with the same set or a different set of 8 logical channels on the same
or a different TRX using the same or a different frequency. Although the exact
mapping of logical channels to hardware resources to radio resources may vary from
time slot to time slot and from TDMA frame to TDMA frame, the principle of the
invention remains the same. Hence, for the sake of clarity, the invention is described

below as a snap shot during a single time slot in a TDMA frame. Its generalization to
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i nvention remains the sanme. Hence, for the sake of
clarity, the invention is described below as a snap
wGebak/1tkamo ng a single tinme slot in a TDVA franeCT/BER05/000607
generalization tothe dynanmic case with multiple tine
slots in a TDVA frane and to nmultiple TDVA franmes is

the dghdrmicoddseonitr itLitifle ftinies logmincsl TDAMA fraing ed touritiple TDMA

will be described with reference to Fig. 2. In the
frameg igwitiaightfarware| ement s have the sane references. Fig.
2 illustrates hardware resource units 1, 2 and radio

A first esbodireentofdhainvemtieniwill heatsiscribed witharfareaee tbig. &. In the

tel ni.cat.i on Q. re
drawings S8 FaTRG R e, BE Yo dfBfndeb SER1 2 iRt Bargware
resouFc@URits MaDSHRI fé@kﬁre'éaﬁﬂces I RZilable in 41BN Of aldeildiaafobile
resource units 2 are transceivers TRX1 1 and TRX12,

telecommurigationesystars. Ragioyiespuicgsck aleffequancialing.s- §10.
Hard\?/gp@re%%%r@esaﬁ’ﬁl?;aﬁ%trgha |9?{SS§F{Q$$ '\éﬁﬁghar?ﬁ%é Hardware

source unrt yrarrows 1
resourbe units Qsareate&&ceWersJTR)mneirm TRX12sForthgr thege sad plurality of

channel s CH1 s there are hardware
logicalchgnpels Laacts one @ﬁaO@atqd \@'Zh AESReF R AN AL frokgoe unit 1

and ?é§|ll 'ég'b %n)éél‘ré\?g 1 0ER¢ thePiutifteBAHAWRIE RS2 UHE @& many logical

pped on'a respective radio resource as
channelld@iﬂi £0HRy .. ac HAR=asitberel e kardmarasesaurge vaiteicand 2, i.e. the
esource units | 0 resources

i :
harcw e TSP ATt Ee: Eefh A hclyae Fssitee s 10
mapﬂé?)eoﬂ\ 8%b§FectveaaaR! resofteadindidited BaaR®Ws CHITHeraRfle as

I's mapped on a respective hardware resource unit
manyt handwase nesspsee onita Trassibere aleradielresquseester ipthe illustrated

oxarghé. GG SlaBiloBlS midge PHRHy Ry SFARARRLT "o oo

Eachaft ton ShpROSAHE S58 T2 s Bhefe %tat%?f?eﬁ%gg & haREH resource
unit tﬁé’t”@%é@&ed o%h er&eét% ratRNESBUMRY &s Haicktdd b?%‘i'rdefbem

fic'load in the cell is increasing over tine,
Mapmng m‘ haglwasaceeeuraae endpdior ieseuriestis par adlthe $tq>ce§Fb{>rTe
cannot take any

th traffic and the cell

Conf'wgrraggij%g?(\fl}%s@ A state of congestion is said to exist.

i nce there obviously is a need to increase.th
To gel g fitern nerpiRB e e iy arBE. asuns S iRbaGo diherefihe cell
com&%es?uéi tRél gaditrhAsddivere TR X 1-T0EHR] hentrafie I@Wanﬁetcbﬂ is

frequencies f1-10 in a CHAT configuration i |
|ncrea$nagtqvgnamer Awpaint isHeaehadwhien Allitone stots HbaIEEBéﬁeﬁgare occupied

[

wit OSSR AR RSB G A A LR B cBBgeBlord it
exist [Bihte therelubvid aly isHhecd s Irgreadd the. capacity of the cell, two more
TRXes, TRX11 and TRX 12, are added to the cell. These can use any of the
frequencies f1-10 in a CHAT configuration implying a fractional reuse. The
determination of the mapping between hardware resources and radio resources at
this point where a CHAT configuration is introduced is a part of the slow CHAT

configuration.

Traffic varies over the day and let us assume we start at a time when there is no
traffic and all hardware resources are available. The first terminal to make or take a

call is assigned channel CH1, which is allocated to TRX1. Since TRX1 is mapped on
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Traffic varies over the day and | et us assune we start
at a tinme when there is no traffic and all hardware
WO eaoutsies are avail able. The first term nal tBCTVERE®O®000607
take a call is assigned channel CHL , which is
al located to TRX1 . Since TRX1 is mapped onfrequency f

frequénay 1 Bt thid insta! as Neisirbledsby atreds b1y, g alecation df la@ individual
al location of an indjvidual channel to a ternina

chanpeldgla terminal iesutssinghenagsiopmenyt of ARiNdividyal ragip besource to the
termlﬁgls% Cseectoﬂdtt?ﬁmhgft@ {BRL orm §EQPF§ %%gﬁﬁéﬁ]‘é hgnﬁé‘lk@HZ

I'S assigned a anne
whlchilsl aitba:tatéﬁ tooTRRZ2whihi lsmna;speth@@@labﬂmé mstentt &$ Blustrated by the

instant, as jllustrat bg%t he seconci of .arrows, 11

secoRd GhAErAWSt bprombedero FRRchiarmial Wil i Bipallocated an
mdmgl.] PSRIE R Rrd ERAHERhIEERioR ih %%@Hfo%%ceq]ﬂff‘m rather

ocation 1 n accordance wth this rather conventional .
convemtioral nmarves greceesist asafréffic m¢reaeasé&/heWaehh1r%shdfd glolseltd, but

less gl 100 o o7 the 5% rdsdifens Bitaiiine, ot fin Op o AR fitnis
procdsastf faEREH N R bilGEEohaMI tald pnaals@unha? QraﬁsbéivérstRM 1 and
transceivers TRX1 1 and TRX12 or a nonent

TRXthnsider a full TDVA frame with 8 tinme slots, the
abovenenti oned threshold nay for exanple be reached
If we fibrem madrhesdt cansidesiaofdl TIDMARKIMG weithd8 time sl'otsetlm abeve-n
TRX are occupied and,only six tine s in, TRX
mentigecPishol BV aRR <RI e Fedtor +ESh B Bfan plolS -0
and tW6 HrABRRSS IPTRN 1 atstalpiad BAA oty §ixamses Slo¥EInSTRR tthére free.
base transceiver station (BTS) or when traffic load is

Slow?ﬁqRT'd&n&gﬁrﬁgﬁ is R rﬁé’cﬂg Ir%ﬁlﬁ’fécﬂﬁn '\"/ﬁﬁ\”iﬁs@ﬁflon of

hardware resource units 1 and 2 are divided into
transteiwess ini thetlase teanseetveo stationg BTS ) amaviien traffie Idad istzero in the

‘i > q 1

BTS.SBl GHATE g DE RS R atdwaipsgurte iy a2 are

d|V|déd3thb Gidrtih Bils 2hse twOHBFd $8anasialbhé SRIEBE 19fcofﬁ”pi‘lsmg TRX1,
hreshol d. The threshol d and t he border between

TRXZ,wa Tli'\’X,ﬂ 8 angl thetsesand digr N¢ tiangreixeesd TRX(IA, Fﬁé“@as?’#élbﬂ CHAT

I
contly3fah st b B QUIEHEaL A5/ ARRE T RSt o
bordé:t’ﬂ?é’t%bntthéltwoﬁbes Bl suhietrdtattp Mdicatedawithnthesdashed line 15. -
r to avoid congestlon%groblens while still, kee

Furthien 59w&léﬁaeallpe@@%cpwpnﬁ Hig e ve-meniioned .81%&9{15140"599 radio
resodr’ﬁgg% F;’Qﬁcﬁgﬁﬁeﬁ@ff\nnel al l ocati on schene all ocates
chann

Sto newtermnals in a strictly controlled

The JBREHAUARBAFITRNE madd forkbRE AR08 IcohBHSErPErdbMéthS while

genera rdea|

still kebpimgahterfatedca@velsinghé netwdérkntd er méhicinanatall times. t o
termnals that can stand nore intra-cell co-channel

The fast Ehdriied BA6caMEN scHedfdThddates BA&NNels to new terminals in a strictly
controlled manner and on demand. Since fractional reuse of radio resources occurs
the general idea is to allocate channels in a more highly interfered channel tier to

terminals that can stand more intra-cell co-channel interference while terminals that

are susceptible to interference are allocated channels in a less interfered tier.

Pursuing the example above with a traffic load so high that only four of the 80 time
slots during a TDMA frame period are free in the first channel tier, suppose a new

terminal wants to make a call and therefore transmits a call request to its base station
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are susceptible to interference are allocated channel s
inaless interfered tier. Pursuing the exanple above

wowdoke/1es480 af fi c 1 oad so high that only four of PeTYeEB5/000607
time slots during a TDVA frane period are free in the
first channel tier, suppose a new termnal wants to

controldreB8CqabmpaFib. ESi)IeFr@fm)tr&a talprgiiebtand ﬁ@hl otteq Qeetcefscthe BSC
its base stationcontroller BSC (caonp. 5)

is abler{e lean the degation ofiibe ferannal; H@ﬂntgaawg W@r@s‘i@n gapabiliies
and n%brjeg {e&ehes%rrﬁcé Ne hPERMBIE %ﬁ%}ﬁ}lﬁzﬁrﬂgs'}gi rntéﬁé’rence

erence suppression ca ies an
suppressicesdaphbilitieg] oeis ihfa, bécbradaxlnqalnen arlits réeluastadlsehaee requires

no interference su ress ca I|t| i S
strond daUIPABAKITPIEA GrATDF CoTrRugR L s Tl Pebditad o of the
free tithé %Rﬂ? irPeXirsEEREHRITREE, sff i® haé"MeH@FéWc@aédp%Feé%ﬁoﬁ Béﬁabllltles or
't wl e assigned one of the free tine slots in

has a‘gmcm radh@locationiogits requested servies bas w%edwmuasmasﬁs or
or, has

any gfiinetartoClevinot e dieher It e sEii Shafte6F. any

. conbjnation of the ab t dto th
This (8h ARGIMS| AUPCAtN BrocaSs RofeeRiad B EREaMNeY e aRal S6At ants to

maké@ﬂ%ﬁé%&pr each new termnal that wants to nake or
take a call. Fromthe above it should be understood

From!th8labodalit éﬁgﬁ{}gse éﬁngeP:& b4 %t%%ﬂ{ﬁiﬂnﬁ‘\%l bifoddti®n according to the

i nvention e i nter ence suppression
inventiapeibbbsed on thé mteéeltemcmsmpressncqueapamhtmrmf/tbe terminal in

ques{iG B far saain aSauaedts Fod Bhercsint®, fioy St dprminpls and
sewléé’sear@ér%fé}@ﬁﬂél|yyalld&*aﬁ¥<f & 198 rhor Ké&avilyfiterfered tidgs) F%Hher the

hannel allocation is based on the '"r adi o | ocati on"
fast qrﬁeneleallﬂoaaonw basecbep e “‘radia lpeatien’\aftae tersuinak with fﬁspect to

the ki ods, SRR eSB! Mok OhaRh e bl ce i <

seized, it wll be marked as occupied. Wen a call is
It shdulchbe hiderstsodh iatweren a dscdware neisblrdeds seidesd itam'll begvarked as

occufd Hidh  boE TSR BalRiart BRLELLRBE Siiel ap oo ana
will bé%rvmléﬁb fbSa aklwosiRicatlowi | | depend on the term nals and
services that at the channel allocation noment are

It sthﬂc? 5%?tbébﬂn&%}§to%%l that Me fidteb WHER ar’tegﬁi‘l%f‘féeél[%cgfe%ewﬂ’lrﬁepend

ree channel s are avai l e on tier 14 and
on the teramhalseambserva:esltlvatsatfthe Mannelraﬂmatlommdmemt are present in

e R PV RO P T, g G n e
14 arRﬁS c@fl récﬁl‘?egt %ﬁ@véé%med fer@ind! vtholft iMdéiife @nte Bupp fsisic

termnals wll then imedi ately take place iIn
capabﬂj&eﬁ that iselogated mw theiced iberdsy, 81is terminalwill beaagsigned one of

e BRSO PP AR AP B g ERIL A ey ave

place in accordance with the principles of the fast channel allocation scheme

described above. A reallocation may result in that terminals with interference
suppression capabilities that before the reallocation were assigned channels on tier
13 will be assigned channels on the more interfered tier 14, thus making the
hardware resources they occupied on the less interfered tier 13 free. Of these freed
hardware resources on tier 13 one will be assigned to the terminal that caused the

reallocation. Possibly, and depending on e.g. a prediction of the traffic load, also
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suppression capabilities that before the reall ocation
wer e assigned channels on tier 13 wll be assigned
wa@baanedsgo on the nore interfered tier 14, thusP@BRENGS/000607
t he hardware resources they occupied on the |ess
interfered tier 13 free. O these freed hardware

otheritefmimatewitRintetferentd suppreddion bapatsibiies@e assigries hardware
term nal that caused the reallocation. Possi

ly,. and .
resouepR ARithe naerednigriesed tieri 4 AHERA &e rerilocatien. .‘g Sf@%?eallocatlon
of terﬂnﬁ&%ﬂzﬂﬁ%c&&f FeBRbiEoNS En%ﬁgﬁ@ gﬁr‘ﬁ Shvied RBESSA! f?J'F example due

capabi l'itres are assigned har e resources on

to terminal maobiityf. §hedasi ehanhél dllvéatipntdobenes lddaptad f@na ptkurahty of
sim|]ar real|ocatjon of te mnals wll occur if
term'E%‘ﬁd|stWr8F%rab|¥d~fiféJ fgﬂf‘?‘ﬂlﬁ’cﬁ IQ%r vi ce session, for
exanple due to termnal nobility. The fast chann

As traffie &%q desreasne helovathethershold ogdgpr@aggg pelayy the thlreshold by a
predc%fﬁ%@él}@k)ﬁnt %ﬁl& gbrgégélggh lég ogv %t %QIEHI ﬂ?@fa{sf’Eharﬁ%l allocation
schelduecmﬁaslmr’&&d; mntiéred will restaih aimbycuplpd exmdaf fhequtedefined traffic

annel |nt|er 13 are utilized by the fast
load &ﬁﬁgmﬁ iISIqashed BceqdMhe and channels in tier 14 will

remai n unoccupi ed until the predefjned traffic |oad
A terinaddm algpquradéa@ﬁaaorbrfeée@apw inghe geflicgaire; or ingigya

sewlééa‘vvltﬂ WésetHs reitﬁfen?ﬁﬂ gﬂ%?sér‘?/lide tﬂ‘émsrr%t p{?armcularly

I'ng a servic requirenents
sensmoéusinteﬂenerme bhatovudechwith paetfe[anicersluppmn ca;mblhtles or

f d
naving, GPEBIIRTREET POPUEORS SARASTFLR EBRBAHR AHoeR highly
mterf%?&ﬁ?né?ﬁ@“ﬂ% S, fisr AR EI§es, BheRARShe traffe |6§6¢S above the

ylnter d channel “tier, e.g. tier 14 in Fig.
thresﬁold\ﬂbwlexs\dermmal i amdaad@dQCatmmm@(ameletairtbe borager of a cell,

or ruyfiRG L leRar Mo pion gt ettt i 4R e BErgRER SbBrossion
capaﬁl'llﬂé‘s rFHRIRE ARy EeMBIHationdhetedft id Qéblglﬁ‘éd? bfPeREEIn a less
or havi ng any conbi nati on

;Jﬁg{)res& on capabilities

interferast eannel tigs &.gnléar 13 ioHzaNe) whenevargessibi.er f er ed
channel tier, e.g. tier 13 in Fig. 2, whenever

Goodorasto loatioms ade defined byscadlomgeageanmsalmabge taatheosasving

vase Sk 05 b 35T AL RA281 Hg eosrapnia

distah@tPs Hro@RNBg aRrBiferrs dSrtisneLintérferehtovatt (TI) or other link
interferers, carrier-to-interference ratio

/|
qualitytrReasuriesisughaas kit erereaie éBER)cPogk epor r%tﬁr( EJ%@%% frame

eraSLErEE%e(FtEIQ)CISr% dfbihat gﬁgﬁqug%{)é ane erasure rate

4 ST CE5nBihat fon ove. Refer to Fig.

Refe%ogl%tzs‘_‘tH%@ﬁhﬂ!llh \Aﬁlé{:e%ttﬁé ioditRRAHLAEDh l.rﬂ*@ﬁ'@eﬁbr 14, which

nore ered
is thet mere heavilyt intérfarad tien, is\utilising dan(dﬂe)lacrb((bh.)gmrﬂigumtlolm 6 while

tor 143 b TR T Spbither s 2 micof

terminals, some with interference suppression (I1S) capabilities, some without.

.Assume that the total number of hardware resources are located in Ny hardware

resource units 1, 2 that are mapped onto f radio resources, where Ny > f. Tier 14 is
primarily for IS-capable terminals (IS is an acronym for interference suppression) and
has N;s hardware resource units run in OL. Tier 13 is for both IS and non-IS capable

terminals, and comprises Ngew hardware resource units run in UL. At low traffic loads
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termnals, sone with interference suppression (1S)

capabilities, sone without. Assune that the total
wmeosbeis4ed hardware resources are |ocated in NeCT/SE2005/000607

hardware resource units 1, 2 that are mapped onto f

radi o resources, where Nt > f. Tier 14 is primarily

all tefrﬁfnalsssh‘cﬂn@bb%IIb@él@dﬁﬂia&nélsSrd)rﬁ e AR toBaY Aistve the radio
i nterference suppression) and has N s hardware

resoyree dead threshald 15, hS capaple teinaipatssshoyld ge acb'@fsﬂteﬂs;f‘eﬂwels

prefeP&Hidly g@?ﬁﬂ% R/,srt?ér”w ﬂﬁnsﬁ?ﬁ’ﬁ@ﬁ?«%ﬂ élsl\gfﬂ:owgff)?‘ﬁ%@ated

chanhelsrf'romlthe Pl tibrg whéooar pbssibdeinel s from NREM At
oads above the radio resource load thr hoI?I 15, IS

The %a?;asth@ ersahralsbe e Ve £ dMPhiRg thet Yremwie

t k%
in LGP 69N Yol B B OB REILY IO 1p oy vers must
be insfadled b&rwbh:tmaemldmmgebllm i.Eho filfléhebladking cmieeia (N1 =12).

should be: L//s =
Thery Rfuys ¢, Utisgeists 2addVaensr 0 fpBSagvatse LETR Fase.the BroSbilty of
intra-8fl cé?chfahﬂeﬁi?l?ér’f@éﬁcéﬁb?tN@% éﬂﬂb@i i@lﬂ%%ﬁcé? NRLM/V=91 However,
avoi d congestion, i.e. bl ocking criteria
this sfth@tier] i mamageablrisince all tarmm%imtcheé tighareNkEvepaltye and in good

o G R Soballt 1081 EPSBERREPMEnES or gy
most0%osfricech;HRBM . fHerce, Rt -cell do-8hanhheldhiepferérice probability
manageabl e since all termnals in that tier are

for theqarslSatareningls is Minjeised-adi o | ocations. The
probability of intra-cell co-channel interference for
It shAUIERBM remerbibdred ithZ0He Tivbarerd- L6 filequng hUQPi‘h@; althéugh with
intra-cell co-channel interference probability for the
differephhopping senuanees. I hei ¢ghaminelsdin tier 13hyel mapeed erden dieggencies,

an S 0 L TAHRRBEER Bt BB,

mdwuaaaateemm retleotd talw Hopshestweeaseverdal oeadllofithel ten ﬂeq:uencnes
rmnpal (in tier Opgﬁ%betv\een sone or al|

but at RBY IvepdtRtankal mogh tgRIfraquencies arg Laﬁeéid%%ﬁsﬂer 14
termthFsW?ﬁ% |ﬁﬁ)\ﬁ%§%aﬂhe%ljerfgfeﬁééee%ﬁ?lehﬁsa %ﬁ%h@ﬂ 3 Ritiddl on

I'ven'instant at nost requenci es
averaageetakse@léx;e atraost o temmse(l% Madfdhe Times whiph isean iriterference

terf ence ed, by a tier 13 termnal on
that%(?@?ég&apé E@Egﬁ SR v tent hs (2/1 0) of the
time, which is an interference that a non-1S capabl e

It shdudd enaddesstoad diha‘sttaigmdaltlbnsiﬁoaﬂhd |beatiomdés ehabledthausiag an
r adj cat .ons ena Led b

dat
overgerdedaid sureel Sopfaplict: r & JemmngLdesting ity Erample sub-
cell 1*6e its Ef?alse'té tﬁ@%bgé BehtioR drif th*RRRR canleR! thislBforhiatioh to

close to the base station and tthe system can use this
optimisg commurieatian teghisntesvin@bnmuni cation to this
term nal .

Refer to Fig. 4, which may be seen as a later version of the cell described in
connection with Fig. 2 or 3. Pursuing the discussed example, assume traffic in the
cell continues to rise over a long time, thus calling for insertion of additional hardware
resources at the cell site. Over time ten additional transceivers TRX13-22 have been
inserted. Still there are only ten frequencies available. Following the same principles
outlined above the slow CHAT configuration is made, now with TRX1-10 in tier 13,
TRX 11-20 in tier 14 and TRX21-22 in a third tier 18 as an additional OL sub-cell 19

10
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Refer to Fig. 4, which may be seen as a |ater version
of the cell described in connection with Fig. 2 or 3.
w@0sa153go t he di scussed exanpl e, assune traf fi BCT/RE100&000607

cell continues to rise over a long tine, thus calling
for insertion of additional hardware resources at the

in theC&BIll. GHdrel nalerttidngretapgétioh lfr@qlﬁlenbie@rfwfed) merlﬂ,lstrated by
TRX13-22 have been inserted. Still there are onl

arrows; Bty ehrnnals intien Hhaee alseimapRason H@qyaﬁ@eﬁﬂ gl 915 élystrated

oy el 25 TS Aogd L g o

||Iustr§t@&ﬂy la;?rom A, flr]hertﬁ\résrwl%:}ls lsathlasaradda'rﬁi a)new tRteshold 20 is set
ce 19in the cel annels in tier 13 are ed .

for the #ocpBg HERd el mafaplaé)emq ¥ pleetas ot 1% 6GsS 19 DUt Saller

than ﬁ@f? the'rf i.wmg PARC ICRPRALr. § ECOBES% Bt smaller

as | Iustr y arrows 12, and channel's on ,
than 20@% rhalcaresoarloadppélme oell. fFraesq gbashelsaliotatidrdineaccordance with

the b A RS R $4%es s M ol 3 dhed Yol T Mg o
tier 13‘5re tahbéatbh RSN Heth g dl*%n?n@ls&ﬁ'tfé@tﬂdaﬁdmﬁallytthé%h@hﬁél% of tier
to but smaller than 100% of the maxi num possi bl e

18. Repliddation b.@tweuen tigrein adashion singilasde what has bgealde@crlbed in
t han 2 r load in the cell. Fast
conn%ﬂm\gﬁﬁfé %fg Sc?ﬁsﬁﬂ!é%:ordance with the principles

of the invention takes place in both tiers 14 and 18.
GeneTally, ¢hemareheaivily inderfar@ddiar asitieosateeturfinf@l., t hen the
channel s of t! er 14 and fi nal Iy the channels of tier
0 . |
Follofihg (RBPArRARALS 8BRS IIERBSLIbRI1S ddy @831@@9@%@ rBbhdcel And
perforraestow ICHAY coﬁflgmraenalulsm,g severatdiess. Héthare are ﬁtém‘lcb eesccurces

tier o re run in t he
T tierg it fated & s Bafiufat® reSouie vbite: BE itnbd oHasiiab Flource
umtsﬁf‘ﬂwdﬁﬁl@i’éﬁs%@%l%—c?ﬂﬁ) gurations using several
|ers If there are f radio resources, T tiers and a
of NT hardware resource units, the number of

t al
Alloq@&m@henne%ljﬂéem ts in the final tier is equal to
f ff
The fagf ctiarinb] llocatiol Q1B Chely ARSI teRRINIIE I i3t il diferent
wayst semg ofrwhieyiltibé foetlmed elgw, sone of which will be
outlined below. 1. As already nentioned all termnals
ar e all. pzadisshdyanehtioried all tdrimimald 3reiatidcated tatheofirst tier 13 until
resource | oad close to but Iess han 100 i s reached.
a radp reRBUGe A8 QPR ErRAde TSI IR rsa%ecf i
| ocations are allocated to the next tier
gr adat3. &boye the dhreshelgderminals i gapshrasip Waugnmgreaﬂllocated to

~ the nVERdA 4 (QL) /

3. A gradation of radio locations is enabled by using an overlaid (OL) /
underlaid (UL) sub-cell configuration and each tier can be allocated to one or more
radio sub-cells 16, 17, 19.

4. The steps 1-3 are repeated for higher tiers 14, 18 where the radio
resource load threshold for tier N is then close to but less than N x 100%.

5. To keep terminals in good radio locations in higher tiers 14, 18, a re-

allocation between tiers is performed if radio locations change sufficiently during a

11
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underlaid (UL) sub-cell configuration and each tier

can be allocated to one or nore radi o sub-cells 16,
wa7Z0064%544081. The steps 1-3 are repeated for hi gheT/SEI005/600607

14, 18 where the radio resource | oad threshold for

tier Nis then close to but less than N x 100% 5. To

sewl(B@g@sél@m B RAteS Uit bf Bsredinaladbbilityosrefor oftferirsasdres) er |ﬂtle$r S
18, a reallocation between tiers is perforne

congeatmrbaﬂ @satup or baadgergesuited wipitial amqa%@natga '\‘?«§§ éUltabb tier.
session as a result of terminal nobility or for other
r easoffs Thersteps ﬂrfearecmpgeﬁd ut servieas withawveakesrradio

handover sult t| Qc
roquigiiees e afigfetef o g 14740 RiRibad i o oy P win
termif8ls\Mh ¢@8dWallid Weaticts, r adi o requirements are all ocated
to higher tiers 14, 18 instead of, or together wth,

term napel ﬂe%ﬂ@dj é@dﬂe%ebmutqeﬁnmas WhR istbABRenked

are repeate t termnals with i nterference
suppeassforecanabilitiesErbidllocated tarhigheritiecad 4d18 ingteahef, aritegether

with 8% R e inslioh BV se Mo, M TRAMeRReF sfle ™"

requifétfightsements. 8. The sane as in step 7, but where
termnals with strong interference suppression

char ag ghieSddris a8"if sfé’pef edtR'WHéFb ¥rnaihbROAtIe dirbAg MteAEfence
tiers than those with weaker 1 nterference

SUPPOERSHI ¢r_naraetensu¢s ale [arleéerpnbalé/r allncated to highectiersdhan those with
weakep ipribietcs apapifed whchHa et fg%rs%a'i‘gﬁ%%s?%@er tiers

they ca ope W th ve e service
- orn Ehshgtaroeive o el Sopve fpEinlare fiacatddfirgety to
her.
the “@’?%‘3%2’2?2%‘282"“* e e T P B Tang s bBing used.
Howexgg) inedostocasiesitbisamould devinyeasesbarll conseniativewi t ched
and packet-switched, and to a m xture of both
Thesédi sfaihaa pnmmpﬁsechsmfssedrahowal witl wir withoet k<Lt ean be easily applled

to gL ATERE o SR B BGRB8 Ak BB B I e e of
both EW@rﬁﬂtYﬂ)é@oﬁteﬁﬁ@\a{@@ﬁiﬂw FdsplelcOtd mté?fér@hb@ Fs).:p@ééssmn

controlling a plurality of BTSs (base transceiver
capabilities)oany) seryicedch one serving a plurality of terninals
24. A termnal in one BTS can conmmunicate with a

Systéﬁfm&ﬂ{edtﬂr@mt her via the BSC. For clarity reasons
only one BTS is shown in Fi 5. The BSC conpri ses

In Fig dnthere isosshowmar@SMesystepiwiltna BSG fbase stebien gonfjolier) 22
contronﬁg a”MSPalﬁ;? Bf BTSs (base transceiver stations) 23 each one serving a

plurality of terminals 24. A terminal in one BTS can communicate with a terminal in
another via the BSC. For clarity reasons only one BTS is shown in Fig. 5. The BSC
comprises conventional hard- and software and is according to the invention
provided with a controller 25 for dividing the number of available hardware resource
units into tiers. The controller comprises an algorithm 25A for slow CHAT
configuration of the BTS. The BSC further comprises a controller 26 containing an
algorithm 26A for fast channel allocation. A terminal is assigned a radio resource, for
example one or more time slots 27 in a TDMA frame 28 on a frequency generated by

a particular TRX 29. Information on the assigned radio resource is transmitted to the
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provided with a controller 25 for dividing the nunber

of avail abl e hardware resource units into tiers. The
w@obnod4ker conprises an al gorithm 25A for sl orCTZE#8005/000607

configuration of the BTS. The BSC further conprises a

controll er 26 contai ning an al gorithm 26A for fast

BTS Qﬁﬂfm@étewtiﬁﬁétda@hedﬁné@(mm&ie d:@seaéisﬂr@dim;ho@r Hoppirg, the
resource, for exanple one or nore tinme slots 27 in

frequgpmpnta b@#@l@@ By (e tqr@rm% ﬁ@;\ng@h frpgt age JPYMA fame taiihernext. A
moniHiotSoh Bt IYRTO) P RRBh R hgtidane B0 4561 4 Bisrure

hopp@@ sdqmehbez egmgﬁﬂhefmﬁemnh@rmgwplw@}m ahterfTImq welh ogmowve any
e utilize the ter changes .from
co-chapy 'nt%ferﬁQC%Mhm pachle 5 rghasamaeR Suside YRQdhat
@&gﬁpﬁg i
deterﬁ{c})@%)ﬂ}egﬁggque ces @%Ega?wd%f%?gﬁtdf? gghr}lascir:glrngm& ??1
assigantandinfoffhatomsént framdkie Boty tathecBABH80).i nt er f er ence
within each tier. The paranmeters such as NMA Othat

Wherf'8tEfhAPWERR HNAGKEBF KR BLNA vif BERSTIRIK R fAfbrdtime

e ra I'n sent

I'0 resource assi gnnent ormat | rom
slots Rdn Bﬁcmdmdljaetraﬁ&e(lﬁng gmengahe éramsneiversah s 2thy thekest

onan GBS SR A SN T 78 38l SRl o at

i f ast channel all ocation
enlargﬁﬁgg,?‘lélt% ér%qgé bt Tﬁar@b]frgbeng and its tine slots are

own at an_enl arged scale at the bottom part of Fig.
AdV@tamsﬁ@%@&vw I9'e I nvention The occurrence of

The dé&hFr@nE@ é)lf r@\ﬁaeﬁgl?w%hahﬂ{el%fe‘#e‘? With CEAR s inimised. When

ntra-ce co-channel interference
intra- delésom:haunel intertefréres doeshoseurt ﬂaffeatwtrbeetthattare tze@t able to

cope,with it, i.e. thpse services wth ker
cope ittt servEenout PRk i wiiremiir iy Bho i terminals
with lﬁté?férréﬁc% 8lipsreB3aibhl dapiaBhitiad @ha/oriin g8eaFadivdbeations. In this way
l.ocations. 1n this way the potential adverse effects

the petentiatiaduerse @ffeﬁtSrQaus@d|byctbednfaan¢@ll cprhannet intrréerence, e.g.

e BRI B S

are ennaméd on also all ows CHAT to easily be deployed in
‘mgration scenari os" where only a fraction of the

e {5 AIcHEH S ARG AT 5 <SR o5 HRBIGE% P pfRIRh sobp o where
only éﬂa@’ﬁ@'ﬁl Bethd eheidas Bave imsrfence Bupbtedsisreeapabilities, for
suppression capable termnals is mnimsed. Although

example hR/eea3the infidensestfomdsiaiosl gonFhanne niedereace @nnon-
mterféﬁﬂc%y%{p 'Fééélor?E%Qel@?ﬁ’iﬂgﬁrémﬂﬁ’m&@@t it is a

the person skilled in the

: ar
Although the invention has been described with reference to a GSM system it should

be understood that it is a straightforward matter for the person skilled in the art to
adapt the invention to other cellular mobile telephone systems, for example those
based on OFDM and CDMA. Since the radio resources in OFDM systems are
divided into frequencies and time slots in a similar way to GSM, and hardware
resource units like transceivers are also required, the principles of the invention that
have been outlined above with reference to GSM can be directly applied to OFDM
systems as well. Furthermore, DS (direct sequence) CDMA systems like WCDMA

13
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adapt the invention to other cellular nobile tel ephone
systens, for exanple those based on OFDM and CDNA.
w®Roea14e radi o resources in OFDM systens ar epdi/SEDes000607
into frequencies and tinme slots in a simlar way to
GSM and hardware resource units like transceivers are
havedpb&adif§ 'ebties astrBionesdgicek emdadhdniel bleviedrits a8 Hdﬂ@Wa re
have been outlined above with reference to GSM c
resoyres énfhey pan also r@algﬁryﬁegféh% weayoméﬂqghepghawlﬁ@r%wﬂl then

oo ol LI Y B e R ocences s i

GSMel enents as hardware resources and they can al so nake
use of the invention. H gher channel tiers wll then

e 8FicBl GRS SR CETE:2 184389 BRcokfpihy R gpsiract and
do néthiveed phpsisdi@mstencd i Theyhartbddreussd prpraey tatadiiRate the
are abstract and do not have a physical existence.

understanding\aé thetarmueleannek AchanneldS physicalieaibpried by a hardware
e
resolpdCt PR IR RRbRr  RRA AP Hsp B BRI Spbogieq by
radlotreeolsmet wu:h aé\adl'emumicynay al so be physically enbodied
by a radi o resource, such as a frequency. References:
Refe rsten Ball et al., "Performance Anal ysis of a
"Swi t ched Beam System by Sinul ati ons and
‘Measurenments”, in Proc of VIC 04 Spring. [2] Stephen

Craig et al £ i
e ool TR A 86 PRl od AR o 2 GERAN
VTC 01 Spri ng. SBABﬂChW&%&Sﬁ by&imulations and Measurements”,

US- A- 6, 542, 484CLAI M5 hod of all ocating
channel s to t efhrRg efl‘m?r%é@r"w | of a cellular

nmobi | e tel ecomuni cati on system the nethod using the

channel al | ocaLZ]CS’cebhéﬁ ms.g(é%'éﬁ\T)chgﬁM/%%ah@n Tiering (CHAT):
accordance wit he nunb (Nt) of avail able

har dwar e r esouakingrGEM/EDGE NE}W@I%@&Q&@ﬂdr@nmRm&e in Proc

(f) of radio re and t he nunber of
avai |l abl e har d@%@@%&?’ég units are divided into at
| east two tiers (13, 14, 18), a first tier (13) and at

| east a second[3]iWleA2i01@75314, 18), hardware resource
units of said at |east second higher tier sharing

radi o resour Cef4]%é!}\-g% &{4 al | hardware
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resource units of the first tier, sone of the
term nal s being capable of interference suppression,
webmsacueri zed by allocating channels in said PCESE2005/000607

(13, 14, 18) to an individual term nal based upon its

I nterference suppression capabilities, the radio

wsqui rements of the service used, its radio |ocation,
CLAI sone conbi nati on of the above. 2. A method in

accordance with claim 1, characterized b

mappi ng t he,

A mgthosk o allogating chagpelsda termnipalsiwithina qerlhfta gg@grdﬁoa"e
te'eCﬁﬁ'*“a&‘A?éeﬁ’O?L sheERoH iR bihdhe ERSHfolHiBoafo T Bbhg (GHAT)
techniqude in dcoretibneke Withaddon teeynembet (Ve)l afiavaitable hardware resource

. Gharacterized by that e nunber o res rc
units 8 K6t Gegh ihe AUGHE (D1 Fafiedssowtes (A Adane rugbe
availétﬂe‘%@cﬂ\ﬁafé Fesbn?cé‘uﬂboeéreoa.via@el.ﬁtorm@é@tq% tic§ 13, hﬂt 18), a

the number of hardware resource units in the last tier
first ties (N8) and at lepkt awikeord higherr diet (i, t18) ahandwabe ressfurce units of

said JGS oo b S et AT o et 38w Wi Samkich 4l ldware
reso@@é@{nqigmmg\f"tslpt,@} aim 3, characterized by allocating
channel's in the first tier (13) to termnals until a

some aftihe tegg@ai&l@elnga;@pehlee@mmecﬂfe(qme sYRyessign, but | ess

0is reached. 5. A nethod in accordance wth
CharL%?%ek char acterized by allocating termnals in
aIIocaﬂfgllcrﬁ&d'lsls Irosaitl itiens (13 1e1haemd an tndividudl tetminahbased upon its

second hi gher, (14, 18) tier when the radjo resource
interfernee; SUPPFRRAIoN FaPabiliiash dhe radie regyiementsof the #60iGaused, its

raduo%&ﬂfo‘#%?%o?ﬂetébrﬁbi%bﬂbﬁof%@%lﬁ&\ié‘r' zed by allocating
I'er one or nore sub-ce I n an
J I ;
2 » U BRI et romping e
hardwhy mbafdezlmitsmfl thefiestttiengntdeetneftradid isepscesfsuchahatthere are
4-6 for said at |east se ond tier 14 18 where the
as MARY NBIIATBIPSRUICE IS S BRE? arg Eidi r%%OéVC%M fli's then
close to but less than N x 100% 8, A nethod in
3. A mebwmdiiaraasordanceanijh §|‘a'fé'l?aiQh?r§°tP"Z@ﬁ|a‘P)aH”taérthQ aymper of

hard\KlgrearleSBBPcIe' Histh éa%rh'ﬂlaﬁérstlé}e(ﬁﬁf%t'iﬁg [a3t (82 4%‘# @here fis the

nditrons change as a“resu term
numbﬁrhjflradb reBOtﬁmESOédiwthatelas o0mbeo oahatdwdtreefpsberrcm urdtissin the

I o0 | ocat on n. hi A net hod
last tief iEg o (R E ISV s AR Ttota) BEbeL Of R e B puisa yts. T s
the n[:?n o@ﬁé&%?{s th%ﬂ%@é:%f@&%%%&k@%.s when the

I 0 resource anges from bel ow the threshold
4. A h%u%%%%&%?aéﬁ&%ﬁﬁ fiim 3, characterized by allocating channels in the

first tier (13) to terminals until a radio resource load threshold (15) close to, but less

than, 100% is reached.

5. A method in accordance with claim 4, characterized by allocating terminals in
good radio locations to channels on said at least second higher (14, 18) tier when the

radio resource load is above the threshold (15, 20).

6. A method in accordance with claim 5, characterized by allocating each tier one or

more sub-cells in an overlaid/underlaid sub-cell (16, 17, 19) configuration.
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10. A nmethod in accordance with claim9 characterized

by performng the reallocation in connection with a
w@ad0b/18886 up or in connection with a handover.PQW/SE®A05/000607

nmet hod i n accordance with any of clains 3-6,

characterized by repeating the nethod steps in clains

7.A l41eled1i9| dbébrddrlceoaith Bairh ®, 'Bharasterizéd Bipiapealifg thé ffethod
th weaker radio requirenents to said at |easf second

StepSHng(HéImS 4-6for paideatdeast S@COﬂ@@I@f 4, 48)1 wheke thiefadio fesource
load fPEShdid Horra h8FANLS Mien fose o BRt B3 t"%%%@’??ggwe e

R N e T —

termiBSRBARBER Herdlif FARB cONnHRIchB&haRbs 2R fut de@r'n‘ﬂnQF(24) mobility
geogr aphi cal distance to surrounding interferers,

or forcather esasopsisetasr todfespderminalein guad rastio incatiens imhigher tiers.
qual ity nmeasures such as bit error rate (BER), bl ock
9. A mettard instceo(dzirieR) witmeny ohotaires dsd charanteri@e&@y, resallocation of

SO onbi nat f . th b
termi3RBhEIARER UAI NNERyfacip Srarire? ibad HERIERRI ey the
threshSﬂel%tdﬂlﬂ'ettHStﬁf%tsH@I@ steps in claims 4 to 10 but
l'ocating term nals having interference suppression

10. ACﬁEf’rﬂh |hta|c%8 efhc@'\ﬂﬂ? Ia‘rh@”éhé%ﬂ d Pg?&?@ons e re-

erW|t ermnasm goo / or
allocatmrvmocemmct:dm withleecall seli-up oemmormmhos withda handevdrod
in accordance with claim 13, characterized by

11. Aainkthoat ingcbriancealith ay pf Wiatrhs 3t-6 ,ateracterized by espeating the
suppression capabilities to, a her ﬁr t han
methpd sterfainsclaimst iR AR ot aﬂ%aftm@rte {?ﬁr ysigservices with

wea_k%ﬁ?&lﬂb'rééw e@é toAaiPhf1edst ébc%‘?ﬁ%ﬁﬁé\%r%&@a& 'o"f"omtc;gether

characte all'ocating termnars directly to t
with teomirials |regodd1adlcn:mabopsz with given their
qual i ty-of -service requirenents, assum ng all

12. A @ethod inadcbriahcanwitthelaim1yor &&dﬁﬂad:ferlz%dsusmmrgbod radio
aIIocatlng channels to term aﬁcﬁ wthin a cel| of
locatiogs e sef 'ﬁ%ubb/éa@'el%&ﬁﬂgfﬁf?@ﬁﬁ pfapge fe e %‘%JNE‘Q base station,

it
e G AR B0 PP 0y BB @ty e
surroaht mgantemierensecann@r—(c@lrmweteam‘:brratm ¢Cilhounather tink qealityt h
meagips sugh g Bicele iR, Bltindrotaty (FUEREapE L Srasure

rate (@@R) or 6@ edldnitSiAaticHIopthel AIBveonpri sing - a control | er
for dividing the nunber of avail abl e hardware

f ricat -8, 'éh’a?r fr {2ddBby téfdating th
1 A HSER 5 i 2.8 Oty s o
method steps in claims 4 to 10 but allocating terminals havmg mterference

suppression capabilities to higher tiers (14, 18) instead of or together with terminals

in good radio locations and/or services with weaker radio requirements.

14. A method in accordance with claim 13, characterized by allocating terminals
(24) with stronger interference suppression capabilities to a higher tier than terminals

with weaker interference suppression capabilities.

15. A method in accordance with claim 1, characterized by allocating terminals
directly to the worst tier they can cope with given their quality-of-service

requirements, assuming all remaining tiers are heavily loaded.
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- an algorithm (25A) for mapping the tiers onto a
plurality of radio resources such that the hardware

WO e®oaIsago units of said at | east second hi gherpeT/8E2005/000607
share radi o resources with sone or all hardware
resource units of the first tier, characterized by -

16. Aagystdrgdor éliU‘Oa‘hﬁQ%ahnelsatbltenﬁlhel’sg/vmhamlsoﬁ acsliilar mobile
tiers to termnals based upon their interference
telecamppiaatiofhsysigian FOME teEMiNaKe( 24 drid eRAdie Rbintarigence
suppﬂ%g rV| ces in use on a respective termnal, their
I'0’l ocation, or sone conbination of the above. 17.
- the Allsqeiiwmysteraamgjmmmnelh aMdtbn]t@ringt(@i—Hb‘[)eteblzleiquem

e A AR MR
exceé@@EﬁcﬁuMBeF {fﬁbfn‘aje‘?b r &3 threshold being close

| ess an 100% 18 A systemin accordance with
- the alledationgsystérarcammisin@d in that the nunber of hardware

st gt LASTB HRlind i nlinBeEbr piflabie RifatE osource

units @t atth\@éstlbhé ti@wtaefrsoﬁehgmmaenn@@gwmduﬂl Highémtiéri{e4, 18),
| ast tier is where Nt is the total

number ag¥algariiaf25A)dep mawmthestlew onéo arpluralitiiragio
resodrb&8 Sudthdt the hhRFvATREER (Al &t JaftP AH1EGECse B Higher tier

share radio resources with some or all hardware resource units of the first tier,
characterized by

- an algorithm (26A) for allocating channels in said tiers to terminals based upon their
intei‘férence suppression capabilities, the radio requirements of the services in use

on a respective terminal, their radio location, or some combination of the above.

17. A system in accordance with claim 16, characterized in that the controller (25) is
adapted to set thresholds (15, 20) relating to radio resource utilization of a respective
tier (13, 14), said threshold being close to but less than 100%.

18. A system in accordance with claim 16, characterized in that the number of
hardware resource units in each of said higher tiers, but the last, is f, where fis the
number of radio resources, and that the number of hardware resource units in the
last tier is Ny — (T-1)f, where Nr is the total number of hardware resource units, T is

the number of tiers and f is the number of radio resources.

0-0-0
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