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radio stations for use in such a system Various
nmobi | e communi cati ons systens use transmtter power
control 10 (TPC) to adapt transmtted power level to
the prevailing channel conditions. The objective of

[§#§$E |s to maintain an adequate received

ﬁgﬁ ity despite variations in the channe

condltlons due to propagation distance, obstructions,
or fades caused by multipath reception. If the channe
qual ity degrades, tHeOWMUNMGATHINISESTEBRI ved signa
quality to degrade, the 15 transmtter power |evel is
i ncreased to conpensate, and when the channel quality
recovers, the transmtter power |evel is decreased.

Transm tter power control can operate in either
open- 1 d&g laverﬁl%@dateeép arvethod of epriating epcqpamenication system

- 3006 raB e rbb@ T SO Blagdldihy ne 2t enuat i on

occurring in the receive path, 20 and adjusts its
transmtter power on the assunption that the
at t enué&ar@HSWHOblieecemmwmatl% sysigms yse traesyifias pesver control

OK‘LF’QZ tB%ed é?%mttetf‘rbo nlek'?ran Fev OJFHIE Eﬁennel conditions.

gene y requires

pdhksobjectise dthéPCsaﬂ‘@nms & o Imaunfanﬁoarera@eqbatw%csaiwed signal’
t hat the attenuation is reci procal Such. a power

cGHelity| despiterevargtioes| i iheeghapnel ponditiensi eHedwrér)@pagatlon
S¥dt o%@trhﬂtl&ﬁsoscﬁqa{jQQBaBQMB %Gﬁl{)%e quaﬁﬂ?ﬁ’ I1athe channel

second transcel ver stafrion neas res

siqgality degradesdhereby eafisingtthé mecsived \seagneﬂtcmallbﬁtcﬁddgrade the
t hen |$?ues TPC, conmands to tge first transceiver

sfréﬂﬁ rop%‘f"?héﬁver' 49 dRcrgased JRerompensatgn apds Whghdhe channel

reC| gt?rr@%vé}jsethé ﬂaﬁ%ﬁéﬁé}geé‘&%@ﬁé’&éy Transmitter power

ocity I's require osed-1 oop power
coantrol caacheerate n atharaip)lee lbop o@@ldsedeiuepétyrmil VI SI on
duplex syste for .tine division,

syst emd! 359'%! R@N?rheo%té%{s%ﬁ*@%?ﬁ %f"%lsgﬁyrer qﬁii%‘m jneasures
| ?eé@\%ﬂ Signa| GuAlRY, ediidtls the afteRlfictlobelriihy i Meteceive path,

with the ired I'nformation signa

2a0d/apad9 dts PEnsnBiteopowen 8r4he assumption that the attenuation in the
transmit path will be the same as on the receive path. An open-loop power
control scheme generally requires the transmit and receive paths to use the
same or similar frequency bands so that the attenuation is reciprocal. Such a
power control scheme is well suited to time division duplex systems.

In closed-loop power control schemes, a second transceiver station
measures the quality of a signal received from a first transceiver station and
then issues TPC commands to the first transceiver station to either raise or
lower its transmit power as appropriate. In this case no assumption of
reciprocity is required, so a closed-loop power control scheme is suitable for
frequency division duplex systems as well as for time division duplex systems.
Typically the measurement of signal quality is made on a pilot signal

transmitted in multiplex with the desired information signal. The TPC



ti 2 conmmands may be binary ones and zeros
correspondi ng respectively to "increase" and
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illustrating the variation in channel quality as a
function of tinme w thout any téjansmt power control,
and Figure 3 is a graph 5 ill4astrating the
corresponding inverse variation in transmt power that

woul d be, provi ded by a perfect, TPC sch to maintain..
ASHTeRTHA Tovy A Bt Bes ke 4eges SalFerhaiiy Te8butively to
copgidaRicNbhd "gu6ieags" fahsmitippwital ay between the signal

qual ity neasurenent and the issue of a TPC conmand,

and befhigia 2deeq @raph ilustrtinge amyadation iadgghannebsuality as a

CFureiRech broB o' 9 MR OoREL Ranfar 2nB ek fe, acis @ araph

anRiskatind €hs icorabpeidihg invdrse vaghtiomimtrangedt geavdranbt would be
constant. The present 1nvention is applicable whether

{ REovides kyrrppepieT PG achems ipBaiEain 2 iconsiest signabAualty. Due
¢ FE e EhuinesSEBAE A T ¥R BefRlerCibe, signal uality

TReasunement aedcthebisdualafva TRC tdomtmpade and Iisetween receipt of a
consunption of the transmitter increases when channel

cAid epvang @n‘é@é’;‘l{Stmﬁﬁﬁof fhangnt peweR et . Rt RAWyer does not
n ] - ) . .
"eeRESRRY 5 oAl SRUNR BGRERT o1y o8 L i quaty i
I pbenfantaineel perfedtlyesonstardr S hevvesbntianentioy Bdepplicabenmvhether

efficiency. 20 An_object of the inveption is to o
cg?ﬁrtfﬁg‘f'égtdﬁilﬁ?ﬁf‘%ﬁtﬂe@fefmp%’if%%yl“ tﬁ@cﬂ%‘?% ggegification and
£i _ . L . v

SR ABIRTT Ay At BRI SR iRg 2

t ransniQne pgolderr wathcthenA®IC ischamesr destrivedi abdve iisrdhat power

D EPNBYmBHR T DRESTHET CReRS HEEReChaaL foPlcrg are poor,

a%nH“l‘F'lieFéfbfé"fh@;scﬁel%ésrrﬁﬁ&“ﬁdt% bBWéP%T‘ﬁkﬁénth%\'n'r'?ihér problem is

according to a first criterion for decreasing the

déhat theairmreasedneransiditiedspower vrecreasas thedinteférence to other
within th redet erm ne ti eriod of an increase

i HS‘EFFaHY#B&‘ gﬂ% ?ggﬁigc%\@?ﬂPﬁHSSR%y'second criterion for
increasing the data transmt power. By decreasing the

data transmit power while the channel quality is poor,
30 powén dkjestafdhie amentionds t@ cenlsibutestor istrowed efficiency.

According to a first aspect of the invention ‘there is provided a radio
station comprising transmitter means for transmitting over a channel in a
predetermined time period a data block comprising information symbols and
parity check symbols and control means responsive to an indication of a
reduction in channel quality according to a first criterion for decreasing the
data transmit power and responsive to an indication within the predetermined
time period of an increase in channel quality according to a second criterion for
increasing the data transmit power.

By decreasing the data transmit power while the channel quality is poor,
power is saved and interference is reduced.

The data block may be transmitted on one data signal or on a plurality

of data signals simultaneously, and the decrease and increase in data transmit



The data bl ock may be transmtted on one data signal
or on a plurality of data signals sinultaneously, and
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2004/ 100394 PCT/ 1 B2004/ 001324 3 power nmy conprise
decreasing and increasing the jransmt power of one or
nore data signals. If a pluralfty of data signals is
used, they nay be transmtted on a plurality of

X@@@gﬁr %E%ﬁ;ﬂ% %Ie%g‘%%ééﬂhﬁ @gﬁoﬂg{aesasmgs r}getr%/H§|i1it cmser of one or

sefsreddatd ts@g{na’cls being Briralityt oRRBEA SSigRalsOfs UBeddakéy may be
bl ock may her be suspended or continue at a | ower

ptmesmltéeﬁbpn Dby pf werierdrequansies, @ituser gode Division Multiple
gégg&zg of a control signal, such as a pil ot
3 &D}gontinue betvveenthetirre of the first
and se@flecni tey | imbsi B et .fird0 drid t st Sitéa Obeing met,
the data bl ock is suspended when the first criterion

i frangpyissiom ehthemdat atb{@c%g@drﬁjﬂ'@mheews(mnﬂg [stcontinue at a lower
th@%ﬂeﬁﬁél,gﬁbs‘% bI%Qﬁth%FéBd%S‘d%té’?%{ resume either from
e poi nt Sus

ensi on e point in the data

bl ock WﬁMmmmndoha\mrhfeeslgmcm had plet signal, may continue
transm saﬁon not n suspended, or, from sonme point

i REBERGREE s et Rgdisecand selsiin hajpednelor the
i nvent ﬁé?ﬁl%@lonsof%é\ﬂa‘ﬂ&%l&kr|§‘§U§Beﬁ3é’<§ WMo ﬁ%aﬁ;r?tecriterion is

in a ra I 0 conmuni cat on system conprising at
oneets thetnowhsn Hie second adtenon et vtradrsmiseidni ofghe amfee block may

of the i i on i in ual it essnent ans
£ Brsuiae SBPRfomhtheckeint el susPension, PhArosT i peit i Kisdata block
f fiat WEHIGrHEAVY BSeH“F@é&?éd ﬁé&‘@@éﬂt ﬁﬂsQBn %dﬁ)téénbél%ﬁénded or

is In progress or suspende transmtter
f Enomt semerpalmh indbedwéenst indication of received signal

02 Ak ¢ USRS B0 e e

r §t?a‘¥|b\’16]’8r %b@ﬁﬁ"a ) berﬁlﬁHléeﬁldﬁ %ﬂﬂsg@ﬂnsédrﬁﬁnﬁﬁ ti8eskdiche radio

bl ock i s suspended. radi o station in
aetacblpdanca;:qmrdanqehmth |thetflrasamact of theénvezrsionneemprising quality

< BstrSe herhp Jo ESsERad ahb T, o PEfRiyed Al theans for

t getdrmsiRh witABr frafshiRkion &fch aatd @I@)cﬁﬁs frﬁﬁl%g‘v‘@@s or suspended,

signal quality to assist the other station to

dandr tipmemitter means for transmitting a first indication of received signal
quality while transmission of the data block is in progress and for transmitting a
second indication of received signal quality while transmission of the data
block is suspended.

Thus, while the radio station in accordance with the first aspect of the
invention is operating with decreased transmit power, the radio station
according to the second aspect may continue to transmit some form of
indication of received signal quality to assist the other station to determine
when the second criterion is met.

The first and second indications of received signal quality may comprise
different metrics and/or different update rates. For example, the first indication
may be a TPC command, and the second indication may be a signal quality

measurement.



when the second criterion is nmet. The first and second
i ndi cations of received signal quality nmay conprise
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For exanple, the first indication my be a TPC
conmand, and the second indication may be a signal
quality neasurenent. WO 2004/4.00394 PCT/ | B2004/ 001324
4 According to a third aspect of the invention there

is proyided.a pethod, of operating a.radio . .
commnticaciitp 5 ariit Boret stieiafiot fheteis arariged a method
SbRbh&ting (d ARGCbMniEhieXifdn §yIER/NBEMPrRINgY, at a first radio station,
predeternmined tine period to a second radio station a

dtransmittiog ovenar charmgl imagpredetesmingchtioles paried paua sgcond radio
check synbol and,. in response to.an indicatiaon of
-SR0S R Pk raRRuprGuaTTRNES syfiftily o] paty fle symbols,
Chhd &l r@a?oﬁﬁéf&gﬁlirﬁwcétﬁtﬁn 8P4 feducRdPThicHRANe! qally acBording to
response to an indication within the predeterm ned

t arfirsperitesionofdegreasing dbe «lata teansmit powgiaand,yin response o an

¢ PEREen it SRR Bhe,irRECSh 2R, MifedfiL T channe
| quaIRtY iaeBoidied f hSepbAY ictiRdion, fifcheasingtthe arat Nageiitqiower,
system conprising at | east one radio station in ) )
accor daseerding o a feeirthi asnech ohdle inrention theveig peevided a radio
The | : ) ' hed oy
B oYl BEMERRI L3 o Yoo "Bl rcnce

WAthehe firdtsasbiegtiofthé ingeritiobck schematic of a radio
comruni cation system Figure 2 is a graph illustrating

variation of channel quality as a function of tine;

e T e Sy NP dcnBe oy v

s pdferaredd the ansompapyingrdrawirigsovher2ih:Fi gure 4 is a
graph illustratin [ ransmt power as a

functi bIIUref! lﬁiwqh%ti?g&t%gl Cpmwig%fﬂﬁn gygdeme 5
st oo BR824 B BRSO Bl alPOECRERA Bl o funcon
i of timkl ow chart illustrating a nmethod of operation in
accor d?—%%ere 32i53 gvi gtrgpﬁ ﬂl%s%rgﬁﬁg t\/.ie\ﬁgt'ion in transmit power as a function
of time according to known schemes of transmit power control;
Figure 4 is a graph illustréting variation in transmit power as a function
of time according to the invention;
Figure 5 illustrates various scenarios of transmission of a data block in
accordance with the invention;
Figure 6 is a flow chart illustrating a method of operation in accordance
with the invention.
Figure 7 is a graph illustrating variation in transmit power as a function
of time according to the invention for three data signals transmitted

simultaneously.

Referring to Figure 1 there is shown a radio communication system 300
comprising a first radio station 100 and a second radio station 200. One of the

first and second radio stations 100, 200 may be, for example, a portable



Figure 7 is a graph illustrating variation in transmt
power as a function of time according to the
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si mul taneously. 30 Referring to Figure 1 there is
shown a radi o communi cation system 300 conprising a
first radio station 100 and a second radi o station
200. One of the first and second radio stations 100,

20 Blnb 90 SFOE b S AR o e

S%gétbﬁﬂ 300 rﬁaWBHp?lsB@ Bﬁl rBIﬁS/V&S?rtKe fl'l:élera'fd@tSJI 'sﬁatloﬁ)é?Fand/or the

onprise a plurality of the first radio
ssacoMsaan(statlm‘rsoZOQ hdhedusbiagio stiitionstQQ comprizge a transmitter

The f t at 100 g it
i Tho 2 £ rpbunGng e Rl 18 b b T vohShiter means
t H30S4Hd BR'inpwaEdthe rbEBiviiinRAaNsMRE afd cbbﬁleﬂ%eén/laﬁﬁanna 130
means 120 are coupled to an antenna 130 by a couplin

mby¥ng cauplinghimgansayl40e Which esogipbe forcexampla @& cyeulator or a

7 SRR s St crBMRY"oifte RLAREF SheAE, AR receiving

Whiddhs"8a0 b of @dntfolafiehss a5p! AeRsts Bfay bélfer examiple a processor.
radi o station 200 conprises a transm tter neans 210

afhieaseeonddadipi Aiptienade0 2camprigeso @ y@nsaﬂttemmeans 210 and a

0 227, Aot AP Bl 280 4B nput o
melee fecediflg mém@zmxar@eoﬁpbdemmhmeanal Z3Dbe‘lfa0d§0Lqﬂmg means
changeover switch. Coupled to the transmtter nea

2260aWB'%’@@N\P%@?rrﬁé@ﬁ&o'?mw@l%{oe@mar@]ar]g@,gwgr g\y@jch Coupled
T
fr oﬁn{% @%rﬁﬁtg} MednsIH) Eind récelvifigFficans ?%@%S%gghg& means 250,

r&?ld\ Sitant |benf01‘0éb;atmhlesa mracessmg aTransthissioanfrem #O first radio
and transmission fro e second radio station 0

t gtation, 140 FoameoS%‘iQidn@‘ip 0 stadiop A0t ag‘?ﬁoéa% of & %ﬁbannel 160
Cgﬁaq?édws%ﬁlgsmhnfr&ﬂeth 0L b DM S 44 6B tbtth'esflrst radio station
asSsune he transm ssl ons use spread spec

t 400nfakes plasec bntdaecond g:hahaelaﬂ@Osrinetad ﬁmd;lowmgpdescnptlon it is
spr eadi code, .and dat.a and contrg %qeéﬁnals na
f

© DS ameN AT SheiiAnaAsaTians e, MPEPAr SPRsun JPBadAHgS Such that
C% is HRYVeYRad L?éﬁ%; 2 $hteddit "EHdeorén'dsdé’tQtei]er ESI:i‘l‘rd)laélgnals may

elnventlon erring to Flgure BAt
| bbutmnsaumﬁeld eswdattanmmy(\m:tbrmffetanhgpreaﬁlm catesn However, such

%%s@n{pt%ms %a{ eséfenrf ﬂ: hséylﬁJ\cl)grlmﬁc’on - The information
Referring to Figure 5A there is illustrated a data block comprising
information symbols 7 and parity check symbols C. The information symbols I
and parity check symbols C are illustrated segregated into separate portions,
but they may be to some extent interleaved. As a numerical example, the
period of time #r available for transmitting the data block may be 10ms and
accommodate 200 bits of which 100 are information bits 7 and 100 are parity
check bits C. The information and parity check bits may be segregated as
illustrated in Figure 5A, or for example 50 of the parity check bits may be
interleaved with the information bits and the remaining 50 parity check bits

transmitted after the information bits have all been transmitted.
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period of tinme tF available for transmtting the data
bl ock may be 10nms and accomogate 200 bits of which
100 are information bits | and”100 are parity check
bits C. The information and parity check bits nmay be

camp dreodR ik 53Rty b eSS e 110 of the fist

| pagibl staved 190 h Ehprddeftemiined iméi peridndf tigation - This time
remai ning 50 parity check bits transmtted after the

i @Bﬂpdanawrbeaupaﬁ oaadramep geuaturer gaRIisingda phayality of such time

¢ Paied?y M ik daB AR IR Peita sarbifecd 1 Breivinbineans 120 o

r gk Girsttradioobtatiof rbﬁeﬂe@fae@@n@l fione the iseBoine rhdid sthtion 200 on
duration tF. This tine eriod may be part of a frame

stheisegped hapnek2RG- aAplaimapf tegth@r 0§§8H0Wrﬁ§ closed-loop power
p le the data block is being transmtted the
%Béﬁgtls'ﬁgu\ér@rgans 120 of 5 the first radio station

recei véSopersiapapoiveniohtrel Begsed] readivings trdangn1 20 ehadiitors the
t he second channel  260. A form of either Een | oop or

cAaliy- QT pigpalieaceivashen dne secerdahanmel Aathand e sgwéel means
ngbr%)u%l% Méeﬁanéﬁﬁﬁg&#\%ﬁﬁénﬁ?ﬂéﬂlt@%%ﬁi gtl Belp reggonse to

ual a sl gnha he secon nne
aqdaMb&#zngsol nmeans io 150 adjusts the transn1t
ns 118 N response

qﬂﬁﬂtyge'tﬁgg apnwwtatrféq%rq?&yss wy?e 6% yigg rr@a0§e?d?0 of the
t Bech&E FadibnGa '?‘?)Ozl%%n%rst qﬁSﬁt ‘#e%e%atél Ral and the
2 an

nonitors the quality of t erec |ve si gnal
t leentroomeanks 2&hgentdieg ditC atopsmaRds avniolrade tvdmshitted on the

t t 15 d h | 26Q. by th ,
- erand ERaRI TG e RESs Meas 2l o B dvstyadHowation 100,
Theef firkFadic @tatioht #60 %‘aylggo“ﬁé(n%ﬁ% ESRPAY; né] as a pilot signal
control signal as a pilot signal on the fir

160 the fuiststhatnneh é6® da@issish @'\Wlmmeﬁna 21%0 sé thensecond radio

 SBRo iyt e AR B8R e 1

t r ans MyykiRdtH@atdURbER 16 Béing Rearsififiéd Qﬁ‘é‘ﬁﬂﬁhty &Qhéffﬁ’st channel

varies as illustrated in Figure 2. The power "contr ol
sdﬁ@mrmu@s:ﬂlustreted inahigvire aooWéne peweheonirelnsarieme tguses the

TH3R m]’[lgo\gvgr W'the btPans%ang f’heansI ‘ﬂé% vary but only to a limited
extent. If the quality of the first channel 160 degrades to an extent determined
by a first criterion, the control means 150, instead of, as in known schemes,
increasing the transmit power of the transmitting means 110 above a level
denoted P, in Figure 4 in an attempt to restore the received signal quality,
according to the invention decreases the transmit power of the data to a level
P;. When the control means 150 determines that the channel quality has
subsequently increased to an extent determined by a second criterion, the
control means 150 increases the transmit power of the data. In Figure 4, the
decrease to a transmit power level P, takes place at times #;, 13, and #; and the

increase in transmit power takes place at times 1, #,, and #.
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known schenes, increasing the transmt power of the
transmtting neans 110 above a7level 25 denoted P2 in
Figure 4 in an attenpt to restore the received signa
quality, according to the invention decreases the

transm r e t L ev P .
contr ol-lthr?g gl\r@ f @ger@f efr?)?ri ﬁ(ealtg?rtnm{b&t ﬁ’beg hgﬂ'nen\éé’bqg ugr?ﬁﬂ;"t power
halecreasestegleset Py dcourseasayl tale aneeoft many dotras.m $we xamples

a second criterion, the control neans 150 increases
t R transmit power of the data. In Figure 4, the 30

decr eag | t? éﬁ’e gggm??fttheqyﬁgcﬂﬁh%h 188, EQW?%Q%&){ 8Yransmitted

times t and I ncrease 1n

povessagekws the seeorat chanred 26D, ort By aandas@renddt of the quality of a

2004/ 100394 PCT/.] B2004/ 001324 The first criterion, )

f 519 RY thRekcen Cbaﬂaekzé Jals o Qhdelow gcpredetermined

t @epvel P, occurs, may take one of many forms. Sone

exanples are: a) the quality of the first channel

160, ad)i nditbat gansmitapowansmeached, of weskhgehemvisdeexceed, a
| 260 or b asurenent of the quality

h.
gs%j\&quﬁ@'ﬁga%f‘aé]c?g?'(/%%wg%e?ﬁgﬁéecond channel 260, falls
to or bpl owtige psiestet il Adan! %ﬁﬁhhelb)qtfaiﬁ%/ét 58N4flitated by a

power reaches, or woul d otherw se exceed,
ptrapeméied message esnthe seonad dhansiel 280 ardyy néaswbment of the

. h | Ly i i ndi d b
¢ ALt Sl SepdVn ' i Besatd SRaRfel 2680 el i o below a
psdetemEined @dvehe quality of a signal received on
?Ee .second channel 260, falls to or below a

pr edet €} ni nte slarétermyineanetrangmit powemnreacires, oaveotld otherwise

p . therwi se 15 exceed, a
p‘?f\@@%‘{%%ﬂ?@%@r@%%%&g' gﬁ’ recei pt of a TPC comand

whi ch, e) f olseiist, ofVRUITPO REFRASEd WHIBRS I bb&RMET wBlld increase
short termnean transmt power above a predeterm ned

t Fansmitt PpudlePr ISHed tesm nMean Hensmii power Rbovaya yedetermined
PHEASHR WS fevdl'p, ™Y be a function of the

The power level P; may be predetermined, or may be a function of the
transmit power of a control signal, for example P, = P,’ — P,,;, where P,’ is
predetermined and P, is the current transmit power of the control signal.

The reduced level P; may be zero power, in which case the transmitter
means 110 may be switched off. Also, the reduced power level P; need not be
a single predetermined level, but may vary during the predetermined time
period.

There are several options for operation of the first radio station 100
between the time when the data transmit power is decreased and the time
when the data transmit power is increased. During operation of the first radio
station 100 after decreasing the data transmit power following the first criterion
being met and before the second criterion is met, the transmission of data may
be either

a) switched off, or



20 transmt power of a control signal, for exanple P2
= P2'" - Pctrl, where P2' is predetermned and Purl is
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reduced |l evel P, may be zero power, in which case the
transmtter neans 110 may be switched off. Al so, the
reduced power |evel P, need n? be a si ngl e
predeterm ned | evel, but may vary during the

pr edet m ned ver al

opt i on for 88@'?%\‘?‘? 3%355&?%%&1%”(1 8?”&3@'8"%‘?8{. on 100

bet weeg) t he chhfifuedhana réucdd and VaNRTY leveP¥EEom extent
decreased and the time when the data transnit power

i s i ncr easetrackingivegiatipes it channsl qualityf i rst radi o

F e e Bk idetid; fghERnd heiuted ot 2

t rd e dtaGhict erion is net, the transm ssion of data
may be either a) sw tched off or WD 2004/ 100394
PCT/ | B2bB4fisb 1ragio station d8At mavedrassmit pedlucalily sofddata signals

Rk SYE' o8 kS T Rl PR3 et pover

cbhonelof mHata/mghélsthGtodﬁé Qotiaﬁ compissn ﬁé@nﬂbo@er of a plurality
non-zero | evel It may also be transmitted at a

F etittecdataianals: If the pewer favels Zapnddb delentortis tmsmlt power of
Eﬁ@sdgté A U [géd'ucﬁ?:?ngjﬂt ﬁaﬁérﬂﬂaﬂ ersfs"%‘tlf ?(?;bﬁls qucing the

The povver evel's e to
ptrarsmitqfoveereofothat batadgigaaki g‘rthlaSpOWert Ievélbavgt amp, relate to the
conbined transmt power of a plurality

sialapambined H@nﬁamﬂweé'v%ﬁ 3 ni&raétBﬂOfvdat%rsan@I&, dhe H@ductlon in
terH%ttpoQ@Verﬁa?f g?tr@dﬁél he th ?En‘ﬁﬁ?&ﬁér’ I89§I'5’f one or
eftected’ by

transmt power re CI ng ransm
pmme cnffthdwaiatajaﬁlgna‘is gfml exdmpbhmGOWQﬁ—p‘mWesed’ijOblgnal or
ate to

P, . ed tran t _power of
sighales b5 bisFeqiiniag Yt RanSTE ot deATeR Bl of Be Srtetignals.
r
pover B it ShihRhCtap s ePRitds blAGR] of BAEE during the
tpederte;ﬂmeed pioner periatht aF sii @ixampd:e tHeb fisstgraadis, stahomyIOO may
of the

FaEnE ik deld Sionals BEFAnGak A et e Bopteldgvas 2 and P
p*é!éﬁﬂg ¥ e UbIHPSCHHBInEE erﬁsmlt power of the three data signals.
Referring to Figure 7, the first criterion is satisfied when the total combined
transmit power of the three data sighals reaches P,, at time # in Figure 7. At
this point, the transmit power of the highest-powered of the three data signals
is reduced to zero, with the result that the total combined transmit power of the
data signals falls to P;. The quality of the first channel 160 continues to
deteriorate, until the combined transmit power of the two transmitted data
signals reaches P,’, at time 7 in Figure 7. At this point, the transmit power of
the highest-powered of the remaining two data signals is also reduced to zero,
with the result that the total combined transmit power of the data signals falls
to P;’. The quality of the first channel 160 then continues to deteriorate still
further, until the transmit power of the remaining transmitted data signal
reaches P,”, at time o in Figure 7. At this point, the transmit power of the third

data signal is also reduced to zero, with-the result that the total combined



predeterm ned tinme period. For exanple, the first
radio station 100 may transmt three data signals
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relating to the total conbined transmt power of the
three data signals. 20 Referring to Figure 7, the

first criterion is satisfied when the total conbined
transmt power of the three data signals reaches P2,

time t7 in Ei 7. At thi [ nt. .the transpit
AR Power T JRecatd idlials RIS 1R Tt S inaiighen the
| JubRgUsethe! first ¥Hanngl t‘IBOtihﬁJﬁg\?&éHhettF@ﬁsrhﬂﬂ%d\@r%f all) the data

conbi hed transnmit power of ata signals falls t

Psignalse mapalbier jnaseasek &t thet sameantive whencthe: isagerd tasiterion is
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t he hi ghest-powered of the remaining two data signa _
i aaeased eacl time iheancend afiterion isemetidnthis dafier ease, the order in

G GRS V50, 45 0 38 docs o
t heBeseitly haes tbhel e shmeais ostthé Iredérsbustt ther ordentin Iwhich the

the transmt power of the remaining transmtted data
sfrgnamit peyerseel e multiple;data isignals pyejgrieducedy Innfrigure 7, the

b iraflbmit ey FHE baB WP ethyed Bald Shflais{Eliftrab S0t [ebpective
ctimasngs] MRarkDH4/ the(SdxePIEVEISBRORKICAGhE Zéanstnit panenidf the data
power of the data signals falls to

P1", wh P1" = Q.
WAlgnaimare fespassd afe shewn;tPghe Hrasage asdhe movisrdevels P, P
t Qﬁdtfga%g Wl{icrpﬁ\’@fraﬁgmﬁ‘!plomfe\?ﬁwé?é deciidBal Bufs RSot essential.
sed at the trne o

i Ncre sane en the second criterion
I's colrirthgr epetationeofmthe first trheios statiod ¢00t afterodeomeasing the

be applied a pluralit f 5 tines with the power, of a
dffepamdnPoWgk E"Eﬁ“@"r‘%ltp{%?f"ﬂl SIHaron Peing Mme aaﬁﬂéﬁ%fpge the second
bejitgioni iRy t btREi ofxtil

DS ion B3PEESAH, ARG ASER08 HEIRS] SRR 100 may be
tedhem t powers of the nultiple data signals are

i ncreased does Eoé ﬁnecessarily have to be the sane as
or the® eveSWHCBPI PHeObrder in which the transmit

pover spof t hgnfimtidd Rith \%‘y'ﬁ W 18 CORiRUE 98 YR the th i
Fi gure ? thenfﬁg)ht rar|1$rri t ng\?ier of one Ieg\ch of the anges In
t shaenelajuality ipnsdrge iexténtcoreased at respective tines

t10, t1l1 and tf‘L2; C{hg power LFveLs at which the

t ransni® pO\R/@P y#eq A2 faraan edﬁ s are increased are

shown trpebgeddifl TAfRIRS bhIdERhingeWRkh f2indPédse tAR8%ransmit

P2" at which the transmt powers were decreased, but

t power andoif appsepridtalresume the full tracking of the variations in channel
quality by the transmit power level, may take one of several forms. Some
examples are as follows:

a) the quality of a signal received on the second channel 260
exceeds a predetermined level (this may be particularly relevant if open-loop
power control is used);

b) the quality of the first channel 160 exceeds a predetermined level
as indicated by a message received on the second channel 260;

c) if a control signal is transmitted with varying power to continue to

track the changes in channel quality while the transmit power of the data is



During operation of the first radio station 100 after
decreasing the 15 transmt power follow ng the first

wa@eiotani3on bei ng nmet, and before the second CcPCT/EB2001001324

10

15

20

25

30

is nmet, any control signal transmtted by the first
station 100 may be either a) gﬁﬁtched of f, or b)
continued with varyi ng power {19 continue to track the
changes in 20 channel quality to sone extent or ¢)

continued at a constant |evel . ec

¢ SPSIAREH ofsin e Panrit el 51 % P8R fiheh hsiiintrol signal
aa@wfafr fARRDUHY AW itseRNEwhBA tﬁéllmsttchﬁé‘ri@ma@fméthe
variations in channel quality by the transmt power

| evel , Chay ifakecaniel Figralvisr iansmoitiesl. as@rsonstant level while the

CSARR3p B BE o rsbBa il e fsMiboner o e

pHattebaretsipe of aVEPC(Edmhmamaytobdedreadé aahanityp6weeBaBh receipt
if open-loop power control is used); b) the quality

oPf eheredeteimipad nnenbars of HRG cesnmapde detdagieassl twa@\smlt power

3 | ed, 0 h C
R S e e B P By BB RE, whie the
\/\Iptfé\/a\rl&fgybhsn@@l\/\qmlit xsomorna@d tthe decopld thieriohaikgrst met, the
i n channel quali e the transmt power of the

d&eeond fWDO35@&9&%@@9\&"'PWGPCB@@OQMM@MSUIWGMS on the control
V\qu\%f‘stféﬁsrﬁlﬁr Oleﬂgqhé st rréaﬁ%tatlﬁﬂ“@@o Ot(rahgﬁ] ¢ gommands

i'ghal ~ power
vaéqJ.&ava‘\g nhé Iﬁllﬁstfrad ®t statiom eoogo iNnasaseits tltahsn?li bO\lﬁer level, which
cont na is t nsmtted at const ev
wHig rs[tﬁ%d tsrt%tiﬁ]ﬁ"’ﬂ 'i&%fv\égeyof DyriRg ?é’eir@ng@rS@&?Bé radio station
' ?@b‘?@%ﬁrécﬂﬁetthgﬁ‘é@ %t WK rth&&ﬁd‘@om%a‘?m%‘saar%rtrér%%tte&
comman ecrease transmt power or

r ecei piThef choipeedét mowemdevaluRbds typlc*ém aonmmpdcmtse between

o AP oPRRP STIIBRE PUS SIS ISR cAnd gintajging ghe abilty

t R the'sB%8hd 'rékﬂo%‘ﬁé%heboﬁl thbEddd fhePPRh HGk H%ﬁ)l%@%%nods 1

criterion is not net second radi o stati

Wa I, hased and gual tktoﬁ pwasmrzelmmesepmnt oﬁethmdahaoWhil@ the data

f’ iﬁ gﬁghthgéw%mg{)fh@gﬁb rtagl% gta{lon 108‘%'5Odesc:trglaflsleocJ1 or zefo If the first
radio station transmits a plurality of data signals simultaneously as described
above and the second criterion is applied a plurality of times during the
predetermined time period, the order in which the second criterion is applied to
the different data signals may depend on factors such as the number of bits
remaining to be transmitted in each data signal, the relative priority of each
data signal, the transmit power required by each data signal or the relative
times at which the first criterion was applied to each of the data signals.

Some options for transmission of the data block are described below
with reference to Figure 5. Figures 5A to 5F illustrate the time relationship of
the data block with respect to the variations in channel quality in Figure 5G,
reproduced from Figure 2.

A first option for transmission of the data block is to continue
transmission uninterrupted despite the decreases in data transmit power to

level P;. Such a scheme is illustrated in Figure 5B which shows the



requesting the first radio station 100 to increase its
transmt power l|level, which the first radio station
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station 200 may reduce the rate at which the TPC

conmands are transmtted. The choi ce of power |evel P2
is typically a conprom se bet viden 15 increasi ng power
effl CI ency pl us system efficiency, and maintaini ng t he
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transmt power required by each data signal or 't

r éfatmation sgmbplges at which the first criterion was
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Witidhshri$sioe of the datal Igocie spmbbisgilirie’y thé peridels # to fg, tg to 4, and ¢s
illustrate the tinme relationship of the data blo

wite fy while@intaininchthetiming: ofdhe svmb@iﬁaﬂfnf@e dﬁimhlw rehatlve to the
F'ﬂ?fﬂ%ﬁeﬁgcrj QIS fc?? Qll‘l‘é?%afch]?ﬁ% Eioggf ?ug%? ?(ﬁ/_\ﬂflé b3fhsmission of the

Asm Ssi on o
C @lata blezk syrnwamresmmes dronm ties portioedoftitenddta blbek correspondmg
decr eases |n data transmt power to | evel _P1. Such a

sépdie nps-glapsad paition @ nthﬁltljf@ﬁ ®egpd thiccir sHgds teﬁlé”"\ﬂ@nt to the

2 / R I
294 AR 208 BB BS r socond
chadil statiorb200 poe the saméondshain tHeefirdtibptidn de&cnitédchbove and

are recejyv the second radio station 200. The
S)UW@B'Iaieqv‘agng%/Q§§d during the periods t1 to t2, t3 to

Succes?? f‘ﬁdtggflﬁzfoieg%hgwéggiry cﬁofotﬁ@ cﬂﬁ‘ée'% s fo suspend

station
démsmlssgom of theedaterldock eymbolsi duningathatpdriods t@to tzh@ to ¢, and ¢s
the .m ssing porti

t
P30 o thuts Bt Tash Agta teneEil bEeh e TRiagRd Jollowing the second
C%ﬁf&ﬂd B’é}ng'%éte [tBaESYReMratsnhiBsiBH Y the BatPbRickGfom the point of

C%Lrsgglflsllon Such a scheme is illustrated in Figure 5C which shows that all of
the information symbols are now transmitted, spaced out over three portions I,
I, I.. The start of transmission of the parity check symbols is delayed and the
parity symbol portions C,, C, are too short to enable all of the parity check
symbols C to be transmitted, so the excess parity check symbols that cannot
be transmitted before the expiry of the time period ¢ are not transmitted. This
truncation of the data block corresponds to puncturing the parity check
symbols C and results in a reduction in the error correcting capability within the

data block. However, because all of the information symbols have been



retransm ssion protocol may be used to receive m ssing

portions of the information synbols. 10 A second
w@paokam3bor transm ssion of the data bl ock i s POI/IB2004/001324

suspend transm ssion of the data block synmbols during

the periods t1 to t2, t3 to t4 and t5 to t6 while

mai ntaining the timng of the gynbols of the data

bl ock relative to t he tlrre period 0 to tF After each
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ef§ ix fRale CaRafiby \gltmntt@eb@redetermmed

p#iustratedHnafigureobDtin avideh theesharghaapacity ish abellod SOfTrhhemlssmn
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because I on sy ave
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transmission of the parity check symbols C is delayed, but in this option all of

the parity check symbols C are transmitted in portions C,, C, using a portion of

the spare capacity S. As illustrated in Figure 5E, only a portion S, of the spare

25 capacity S remains after transmission of all of the information I and parity

check symbols C. In this case the second radio station 200 may apply the full

error correcting capability of the parity check symbols C to the received

information symbols I. As a numerical example, there may be 100 information

bits, 50 parity check bits, and spare capacity for up to a further 50 symboils.

30 In a variation of the fourth option, the portion S, of the spare capacity S

is used for retransmitting information and/or parity check symbols that have



synbol s and at |east a portion of the parity check
synbol s, irrespective of the second criterion being
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subsequent suspension of transm ssion of the data

bl ock would result in truncati,on of the information
synbol s or parity check syrrbol1 by the end of the io
predeterm ned tine period. In a fourth option the data

block compri.ses inpfor.matio I d rity .

ohBEl GoMRbleaReafls® Mot Rett HIRe LTS, onl icah, increese the
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the data bl ock. Such a data block is illustrated in
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t hat "have WO 2004/100394 PCT/ | B2004/ 001324 13 been

t transmissierieadiel inctheipredéternined tihegleriotihi s opti on can

1T SRR k. Ak bt SRR 5P B a racio
t BEmhAHiEARticPSy<tem 30TRINPAsdor@an&@with thEenveilioB. Transmission of
the data block by the first radio station 100 commences at time =0 at block
500. At block 510 the first radio station 100 tests whether the time ¢ at which
the predetermined time period expires has been reached. It time ¢+ has been
reached flow proceeds to block 580 where transmission of the data block
ends. If the time ¢z has not been reached flow proceeds to block 520 where
the first radio station 100 tests whether the channel quality has reduced
according to the first criterion. If it has not the transmission of the data block
continues at block 500 and the transmit power control may be adjusted to track
any change in channel quality. If the channel quality has reduced according to

the first criterion, flow proceeds to block 530 where the data transmit power is



capacity S is not used for retransm ssion of data but
instead the transmt power 5 is reduced, or
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t hereby further saving power and reducing
interference. In a fifth optiqa the data block, as in
the fourth option, conprises nformati on synbol s |
and parity check synbols C and there is spare capacity

thin t det ined.ti ' ' Le f. . .
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Firgdr®aalthdhnddl statd Radspansmisamei 4te &S Idvake!Zepd pdwer. Flow
Transm ssion of this data block is illustrated in
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Optionally, the first radio station 100 may transmit an indication of
whether transmission of the data block is in progress or suspended. Such an
indication may be, for example, different control signals which may be
orthogonal pilot signals. The second radio station may transmit a first
indication of received signal quality, such as TPC commands, while it receives
the indication that transmission of the data block is in progress, and while it
receives an indication that transmission of the data block is suspended it may
transmit a different indication of received signal quality.

In one embodiment of the invention in a Time Division Multiple Access

(TDMA) system, the transmission and reception by a radio station alternates



decreased, and flow continues to bl ock 540 where the
first radio station 100 is in a "bad channel" state
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proceeds to bl ock 550 where the first radio station
100 again tests whether the t1| me tF at which the
predeterm ned tine period expi Pes has been 5 reached.
It time tF has been reached fl ow proceeds to bl ock 580
' 0 e} f_the .
PR RS bR For st R, BB et ol Sl s

SGBuldhss trahdmitfdd st theadinge power Bvel 00 tests whet her
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anbled T he KilTerPih gtk bR NSGRENHERY, DY Topra than one data
t io station 100 nay transmt information
E%nfa! rnsﬁgméé'gs& st the second radio station 200 in
r ecoveltn gfurtherierhbodiatend rof thetinlention inla rBulticarrier system the

Wt igttods drsrified G o2 pEAIN e sialigis on @ plurality of
t fraQ&EhEY ‘%i@rr?éln Vi&irfers’ éﬂﬁfﬁgﬁb@gs% Orf tﬁlEecas.%r ﬂféstﬁqénnel quality

power was decreased; an I ndicatl e tinmes
t Mayt Be nndasured amdbp@ctentlwfor edcl garrer afa phealityioftcarriers and

I e e
bhraakmitasoiaesr theldsat Gflsord@ @ifle A wbl Bé‘tré@urbélf to a low value

whi ch synbol s have been retransmtted.
i af (ﬂwmeanffctﬁuﬂhG phanmnelnguality een thoseecamprsewae poor, while

ot Rssit Eb s MafeRBobRE IVeERn othdkatig 0,

may tr Sughi & mnlticaﬂié?aéysfﬂ@mof'nayﬂb@t B@hbwe@ﬂwmsm&rﬁmné domain
the data block is_in progress or suspended. Such

25ﬂP|ﬁm€t!ﬁ@ﬁlQihdﬁwlb%i ab@ie. elnthis easel ﬁ”rBetf@iﬂmlt@ﬂweoIOf the data

Solech, WlER o bR efiodf ?Eﬂi‘%&?&%& byiAhg s b Hiferpyined tme

Wﬁen@@ aceedirsy Wdrigliofbiit Ehashisly ity [GiCea oeBATS,
ile it receives the indication that transm ssi on of

t he datthamsdlicardes ﬁyﬁﬁﬁﬁ‘grf@@sm'%ﬁﬂw wertiens of infegaatiens symbols

zggélgg Jﬂg‘h tﬁQ c}ﬁé‘ttr?tgsfrﬂtsﬁb Bglnggf IPW;?% g?fo %rg Is@éﬁ Sﬁrrlers may

obe rrecweraﬂle%;ge&br qoection démemﬂﬁg ontheigregrtcovfectibe capability

invention in a Time Division Miultiple Access
of the parity check symbols. Alternatively or in addition to error correction, a

retransmission protocol may be used to receive missing portions of the
information symbols.

In one embodiment of the invention in a multicarrier system, the data
block comprises information symbols I and parity check symbols C and there
are provided more carriers than are required for transmitting the data block
within the predetermined time period. The additional carriers may for example
be used to transmit the data bits which are transmitted with low or zero power

on other carriers which have poor channel quality.
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concurrently, and the data and any control signal
could be transmtted at the sape power level. In
anot her enbodi nent of the invaftion in a Code Division
Mul tiple Access (CDVA) system there may be nore than

one data,signal tragnsmtted .5 si t agheously. fromthe
Firot e Sxmplef0shareda Figwdhioe TShimelionds Mt Winen the
apRAMRY o[lﬁanyfau@' 6é|sweé1?_ré’&étérrﬁin@aab§eu BAERABARINONY Giterion is
to nore an one data Ignal 1 n unison. In a further

ened avhremtheo€harnres! iquatityt inoreasas abeyvetthe mane pregaiernined level.
the datg block is transmtted on.a plurality of data
SPIQWQV? g?ﬁsg WO ruplsRPeg notikg FPBH%ncy domai n

carri eftSs HdtddsanRaasiay thé datd transafepdler Bvenrelis the same at

quality may be nmeasured independently for each carrier ]
otimasp}, us, &rict &y nof thaithe data blagk tramsmit eowes is heddheenstant during

| evel se cordingly f one or nore of the carriers.
T p?rlloac#s&]%? %pgi/\@% ’oefn(f%éo(tfata on sone carriers woul d
be redyradidta HotlomaAtoRpries otMért sfiaBosfih dddifidieto information

channel quality on those carriers were poor, while 15
t aad parigscheckeeymbolaciyr sxampie gyivbolsdaesynaiyenisgtion.

conbi nbbt RirseREr AR AT R R DY B preceding an
derfhidiiedoadavst eklubiBi theC pssseridee of ransnialityo @fegsudhl elements.

the data on each carrier nay be reduced or increased

dburther,t e prerddée@mntisien’ tdags Neérexiude dbedprepanse of other
Iaft i ' it h ier. 20 |
HEleS B siehs dRfos kLY, 0 DOT one of " e

i nf or nehiegnclasishdfseferencd sign$ o patdmthakiisantthariiins is intended
power being |ow or zero qQn sone carrjers my be

r Eraideyngarstapging angt iscntrietended tobgdimifing: on the error
correct LI : j c : :

Al ter nak%eﬁgg@pbi Eﬁ%d%’?é{sfehﬂeqlgaé%é%r‘ Jg@%rlfec |on,a%|gnS will be
r apparesiits PYedsony ekiledlin ity dpe Gsiel rhodifieaonsemaysisivalye other
portions of the 25 informtion

S ols. In one
efridiesembichare pieady &RPNGNithe é%ﬁﬂ@awmmunﬁﬁélperﬁnd the art
t < hl ' e ' o
P05 i 5l | 863 Y B0 03 TR b 81 st
c featuessaltdmly deseribediiereid. for transmitting the data
bl ock
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on other carriers which have poor channel quality. WO

2004/ 100394 PCT/ 1 B2004/ 001324 _16 In the exanple

illustrated in Figure 4, the flifrst criterion is net

when the channel quality falls bel ow a predeterm ned

I% and the second criterion is net when the

Cc MS qual ity increases above the sane predeterm ned

| evel . However these two | evels need not be

identical. 5 1t is not essential that the data

transnilt poveradlievetatibh (¥Q)heorsprigingt transmitert means, (110) for

cSropRilinG Yl TRonBLR BuSeetd e (i e ) a cata
t Bldck &&mPEFQm dm@mhaltmksymm@oapralnae Eeéhédkngﬂhbo!sn(C) and

addition to information "and parity synbol s
exanisble maﬂso(ﬁ&)otesopnawe olei sat lndmatloa <Dfn at r&@ltptles dnt channel

f
BESlty iR 30 & fisf bR ot GederBing *he Mlp drasmit gower and
aré&pﬁr%ﬁ\)éﬁb A irdlicdtion \@intise prédétémieihed tHnte }b@ﬁdd of an increase

‘conprising” does not exclude the presence of ot her
euremé\angeblqugiltypgcwrdmg o< sacgnddcrlterﬁ@n i fiee | ineie@singf the data
fere signs in parentheses in the clains is
ﬁ?@ﬁﬂ% ‘ﬂ%pto ai d understandi ng and is not intended
to be limting. Fromreading the present disclosure,
ot her nodifications will be  apparent to persons
skille@-in théadipt statioe rRs16EAIMEE ani eladn nhywhelainige transmitter

k354 o0 355500 BAONLUON 10 Bl B rsvonse
C ¢ thied Indidadiontafcan redictior inishanneljuedity atcardingnto the first criterion

addition to 20 features already described herein. WO
2604/ teoEsymeptsansmiasten b i datay block) n espensa te 4be dncrease in

Stcﬂ&hf?é‘l g)aE&SFBH ”cﬁe"sté&‘ﬁ&TbHe% means (110) for

tr ansmt over annel’ In a pre det ermined time
peri od (O totF) a data 5 block conprising

i nf t I 1 d h
gﬂdor on AY gglg éc'taglo a‘rﬂsncla?arl t|P4 éial%%:kz S\Xﬂb erein ﬂge? )resumption
proceeds from the portion of the data block corresponding to the unexpired

portion of the predetermined period.

4. A radio station as claimed in claim 2, wherein the resumption
proceeds from the point of suspension of the data block and the data block is
truncated if the predetermined time period expires before the whole of the data

block is transmitted.

5. A radio station as claimed in claim 4, wherein the transmitter
means (110) is adapted to transmit at least some of the parity check symbols

(C) after transmitting al! of the information symboils (7).
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responsive to an indication within the predetern ned
time period of an increase in _channel quality
according to a second crlterlaﬁ for increasing the
data io0 transn1t _power. 2. Aradio station as claimed

in claim1, the trans ter 0,
ndant o6t o A ES Falidly abf QAR I By BT ainls 2 5 herein the
" GEPEATor IMRahBe(HON 6 AitRer BlateleRUEARGR h GRAGHRIN of what
qual ity accordi n? to the first criterion 15 and

r @Qutm ofr thegtata biank tbe resmption procssksifromes ponse t 0
the increase in channel quality according to the
second criterion. 3. Aradio station as clained in

claim Z, whex eddiotdigtidreasaihd irPaAgefdsdaiisPM toh8 wherein the
portion of the data block corresponding to the

uirerpmitter mEgNsof11Wnisofurthes prlapledeton edepronssd to sompleting

el oL BT 4 BB BBIE e the enc
t e tHet prddetarininadl tinhe satcdl it-nclketighsniit Wiclabsdai pottiod of the

predeterm ned tine period expires before the whol e of

H@‘oaaa%pn 95p@mwcqhe|cg symbeinvithindhempredetesminedstirae ipsriod.

as claimed in cl aim4, wherein the transmtter neans
(110) is adapted to transmt at |east sone of the

parity8checld sydibostatiof @s afdiraedtinaciaimt2,i wherdih thé transmitter
the i nformation synbol s 30 WO 2004/ 100394

BB B TR E ) tesame Sraeas Tt ot fhe: data Block if the
?%8?6 '{%? ﬁl%hnzoﬁlﬁgiprte e e fife éémgéé e%r i on 01d the time

er a to transmt an In
whequirqebtict camplete trapsrdissonbdfoatheastehe asformatlcmm symbols (1).
proceeds from 5 7. Aradio station as claimed in any
of clainms 2 to 6, wherein the transmtter nmeans (110)

i's furigher %dgéﬁlscistéﬁb L8 cﬁ&ﬁ%‘?ﬁ?ﬁg A URLRL N8 8, Jyherein the

transm ssi on he I nformati on nd parity ché
sy’rdmsitmn((ﬂ)ahaedmtmnt inechemdiel qéialith eagepedieg do e fidsttariterion is an
i,on o

t retr nsmt at a_por e
dd?%ﬁ’?ﬁ tzS?)n‘hi?a’reaﬁ‘éi W%'?”Hh%%"ﬁ(er@ﬁ% %p\/&‘ﬁﬁﬂﬁﬁni"ﬁé threshold (P2)-
pr edeterm ned tine period.
10. A radio station as claimed in claim 9, wherein the indication to

increase transmit power is a received command.

11. A radio station as claimed in claim 9, wherein the indication to
increase transmit power is a measurement of reduced channel quality on a

received signal.

12. A radio station as claimed in any of claims 1 to 10, wherein the
transmitter means (110) is further adapted to, in the time period between the
first criterion being met and the second criterion being met, transmit a control
signal at a variable transmit power responsive to received power control

commands, and wherein the second criterion is the transmit power of the



10 8. Aradio station as clained in claim?2, wherein
the transmtter neans (110) is further adapted to
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unexpired portion of the predeterm ned tine period
ceases to exceed the tine req# red to conplete
transm ssion of at |east the i'nformati on synbols (1).
15 9. Aradio station as clained in any of clainms | to

el SaRalihanyPE s ERL Y pf lesd dhff 453 SRR FAANS tne control
| Bignapvhen the firsteriesish Waghsst t pover above a
predeterm ned threshold (P2). 20 10. A radio station

as clainmed in claim9, wherein the indication to

radi o 48t i onehl sfLas Bkl Y SF GRERR T, iezto. Bnerein the
I pdhemitte means i(Mt0 eesfarthepagaptedrtan the titne Beriod between the
nmeasur enent of reduced channel quality on a 25

r Eesdiopiterian gaing. meband the gesosd gritesiprabeippangb dransmiha control
( VefipPRER ontfant PonEEAE. Brkf\ine R TR Al RERGN i a receved

bebmeand tereducettansmit pswen bei ng met and the second
criterion being net, transmt a control 30 signal at a
vari able transmt power responsive to received power

contro co S, raj s dicri L-ONdS
the tr gﬁ-sm- pggvl@r S%?igp\é\'gg V@é%%dﬁrio@é@ﬁ 18" WherdiRMthe® second
PEritelriBRi8 4d oddtérrimedcaurnberl of icgnmhards torreduazgpaet peceived

or .less than the transnjt power of the control signal
W@b'ﬁﬁéurﬁi?rsqre plarmineshimgPeiod: 13, A radio station

as clainmed in any of clains 1 to 10, wherein the 5
transmtter nmeans (110) is further adapted to, in the

ti me pdbi odAbetdiestatiomeas claimeddniamgr ofodalmes rigtonét, wherein the

the second criterion, being net, transmt a.control . .
STEHERSa N S CHAI R B\l heHREORR TSP froan increase in
S%ﬁQﬂﬁ’eleda‘li%élS’d\lé & E?edeﬁéﬁhhﬁ%a le G Teaslirk @ oheéjké‘c%ived signal.

r. 10 14. A claimed in

transmt po radi o station as

claim 13, wherein the second criterion is a

predet er.m ned nunmber,. of commands t'o reduce r .
ecei val wi TP B4tGM A Matdn AW FetiarTae (Berd.otherein the
transmitter means (110) is adapted to transmit an indication of whether

transmission of the data block is in progress or suspended.

17. A radio station as claimed in claim 16, wherein the indication of
whether transmission of the data block is in progress or suspended comprises
a first control signal when transmission of the data block is in progress, and a

second control signal when transmission of the data block is suspended.

18. A radio station as claimed in any preceding claim, wherein the
decrease in the data transmit power is a decrease to zero transmit power.

19. A radio station as claimed in any preceding claim, wherein the

transmission of the data block takes place on a plurality of data signals
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11, wherein the 15 increase in channel quality
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channel quality above a predeterm ned | evel neasured
on a received signal. 16. A r%gj o station as clained
in any of clains 2 to 15, whe n the transmtter
nmeans (110) is adapted to transmt an indication of

oD et ARE M 368786 AE RE GNP Gt TebPot paper takes
| pladeadinal feastbae @f the tatal sighslst i on of  whet her
transm ssion of the data block is in progress or

suspended conprises a first control signal when
transm-gsi o : | 8 L@ rQgor : .
25 secozr?; c%?ér%y%?g@agsa@n dr @nél%'@s%rﬁée{rﬁg%dg?gease n

bldatk transmityravetddkes. Blacé at dsthish opttabimghest powairgg data)signal.
any preceding claim wherein the decrease in the data
transmt power is a decrease to zero transmt power.

30 19. rady : ' j i p | .
20 2ok g 35, BLD Ty AN LERGE e oty o
t alats sighatsearerirangohittedlant y phiralitpiof cairign dtegjuéhcies.

2004/ 100394 PCT/1B2004/ 001324 20 si nmul taneously, and
the decrease and increase in data transmt power takes

| : ! .
place gp at A eab ﬁﬁﬁoﬁl(%?@eﬁcg?ﬁﬁgﬂr %I”ﬁelot(?% g%%mﬁnfcﬁﬂbﬁ system

station as clained In c ecrease
i conprigirighat least one radinestatiarkes qidirmeel it clhisadt comprising quality

CPaPSeRm B [TBNR 440) (G derssiog s ARl oy Sevedsighals, means
S 2@ %rﬁf&eﬁﬁi@ﬁ?&iﬁb%r%hr%n%gibﬁl 6ft(% &gta 6K & in progress or

frequencies. 1 . Aradio station for use |
r stispenrdgnandc ttansmittey sneans €21 fos i transmittingas tfirsniedication  of

ot SoBlaBRui MHE e T Bsr o e B e i progress and
Q%6 | franghhitiRy ea v 8doBhdNHdicatlBFANSt (e88Rbd" Mignal quality while

determ ni ng ether transm ssion of a data bloc

piregseussien of esgaiaddeck isrstispendedr tt er means (210)
for transmtting a first indication of 15 received
signal quality while transm ssion of the data block is

i n proggess Aangdiol e6mbdiudisationt st TRAMDMSINJ @t ClabéOBne radio

of received si g_}gl quality while transm ssion of the

datadiop| (48R) as clirmpdirany opglaimsal@i 2!-communi cat i on

system conprising at | east one radio

24. A method of operating a radio communication system (100, 200),

comprising, at a first radio station (100), transmitting (500) over a channel in a
predetermined time period (510, 550) to a second radio station (200) a data
block comprising information symbols (Z) and parity check symbols (C), and, in
response to an indication of a reduction in channel quality according to a first
criterion (520), decreasing the data transmit power (530) and, in response to
an indication within the predetermined time period (550) of an increase in
channel quality according to a second criterion (560), increasing the data

transmit power (570).



20 station (100) as clainmed in any of clainms 1 to 21.
24. A nmethod of operating a radi o communi cati on system
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(100), transmitting (500) over a channel in a
predeterm ned tinme period (510, 550) to a second radio
station (200) a data 25 bl ock 2’c‘lorrprl sing information
synbol s (1) and parity check synbols (C), and, in

aﬁzlp?? ac c a#@gc{i %%télé)lnmegc{ in %lafﬁ?g?lt Z%%ﬁﬁ%&lsmg suspending

defdrRafis$ien idfehé atata Gk fedperee tOIRE)indiddtion f a reduction in
response to an indication within the predetermn ned

t ighanpek qurlity 8seordig terthedissteerferiom and Hasuminggtansraigsion of the

GaP8 BIR b et ing M SHIH b, ABRGRRINY 4 period o

PGH ihBr&/iIAChaRkel cﬁjbllBﬁacdbrd‘mgftGdhaSecbﬁd @Htkrion. ¢l ai m
24, further conprising suspending transm ssion of the

data bl ock in response to the indication of a
reductipn i fHAGNEELAUBlEY 3 GLH t%hteg&p 'tl{ﬁﬁreﬁumptlon
criterion and resum ng transm ssion o

| procsguznfrent the bertldmlof: the datavbldokncdrinesporeiiey ¢o theathexpired
tlne period of an increase in channel quality

Qﬂ ﬁbth@oorﬁﬁeteé@m%p%mc?d erion. 26. A nethod as
cI aimed in claim25, wherein the resunption proceeds
fromthe portion of the data bl ock corresponding to
t he une@¥pi reﬂd mpthodi @s ofaiied pr edaitrer2, nedhepeini e rédumption

27. A scI dlnclal ei n .
- BTN SRR O SusRarRIon ) 6 SAtBBISHHeALH ghe geta block is
t

or iRl FURE e fed B Bo Rt ehBres Eé‘@ﬁ@*ﬁ#hé'%?ﬁhe data
t idockaisdranshuttéd.i s transmitted. 15 28. A nethod as

claimed in claim?27, further conprising transmtting

at | east sonme of the parity check synbols (C) after

transmigg i ngy ?Helth&fl a%rtﬁalrﬁé&f A ETRi 2'7 ﬁ)ﬁﬁé?'c%nﬁﬂr)smg?—@ansmlttmg

29. A method as clained in any of clains
f attlnast somepof dhegparityrebeickt $ymgbela GG)daféat trensmﬂttm:ﬁll of the

porfton%gtlc% s&m%o%af p block the

29. A method as claimed in any of claims 25 to 28, further
comprising transmitting an indication of what portion of the data block the

resumption proceeds from.

30. A method as claimed in any of claims 26 to 29, further
comprising, in response to completing transmission of the information and
parity check symbols (I, C) before the end of the predetermined time period,
retransmitting at least a portion of the information or parity check symbols

within the predetermined time period.

31. A method as claimed in claim 25, further comprising resuming

transmission of the data block if the unexpired portion of the predetermined



resunpti on proceeds from 30. A nethod as clained in
any of clains 26 to 29, further 25 conprising, in
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and parity check synbols (I, C) before the end of the
predetermned tine period, r ansmtting at | east a
portion of the information orez:%rarity check synbol s

within the predetermned time period. 30 31. A nethod

"Hufh RO skBofh T ik, 4 B HEPRA G 8 rhission of a
pagddtdne @ffotratid @abelsnned WO 2004/ 100394
PCT/ 1 B2004/ 001324 22 tine period ceases to exceed the

time required to conplete transm ssion of at |east

t he i nf@r maty Sal:). i ,

in any?%; cIAa?'ﬁ%tﬂégbg% %,Pn)e\?\jhe glnﬁ (g?ﬁélgﬂ'gsﬁ:%%;ﬁ\&herem the
ofindicatishict A eaductichhiandiednral gliality woedid g the firdtecriterion is an
first criterion is an indication to increase transm:t
pdi%i?at&fb%'”ﬁf%séd@'ﬁmﬁ Rewet Ak 3 rdedeieymingg thyeshold (P;).
met hod as clained in claim32, wherein the indication

to increase transmt power is a received command. 10

34. A 133t hod\ anefhbodi aedclaimed dhnelditn 3B ewdiereihhthe indication to
indication to, increase transmt power is a

ML ERSSHANSHIL RAWRTIS r@ﬁﬁ\"{ﬁglcoﬂ"ﬂgﬁn‘f'-y on a received
signal. is 35. A nethod as clainmed in any of clains 24

to 33, further conprising transmtting in the tine

peri od et wdermethedf as stlained dni clainbe32ygwheteinathg firdication to
second criterion being net a control _signal, at a )
VTSRS ANSTUGPPWBb IR MesSHERTERYROf BPdlises: channsivuality on a
CoEsdiPdd g%ﬁgﬁnds, and wherein the second criterion is

the transmt power of the control signal becom ng

equal to or less 20 than the transmt power of the

control,_signal en the first, criterio S 34,

A et had: oo LImPIEd (9% A9 dh apie Sl SETES 24 oy gy further

CRBRIprBintPtrafGRAd Ir e iMeldtRidd PEwRahItAE et ¥ReRok BRing met

first criterion being net and the second criterion

beindghensecand oritarion lsting aeta centead sigrahat avanablet tratsmit power

fg%%qﬁgﬁ/vegi%{gﬁ%v%eﬁ&bgr tcgﬁtrg (c::gr%(rjnacl{dst ee\rr{do r\)vHeSfel% the second
criterion is the transmit power of the control signal becoming equal to or less

than the transmit power of the control signal when the first criterion was met.

36. A method as claimed in any of claims 24 to 33, further
comprising transmitting in the time period between the first criterion being met
and the second criterion being met a control signal at a constant transmit
power level, and wherein the second criterion is a received command to

reduce transmit power.

37. A method as claimed in any of claims 24 to 34, wherein the
indication of an increase in channel quality according to the second criterion is

an increase in channel quality measured on a received signal.



reduce transmt power. 37. A nethod as clainmed in any
of clains 24 to 34, wherein the indication of an
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criterionis 30 an increase in channel quality
measured on a received signal .., WO 2004/ 100394

PCT/ | B2004/ 001324 23 38. A méShod as claimed in any
of clains 25 to 37, further conprising transmtting

Dlock e | A\ gRBHA o o Mhedhy 5ol othae &7, further

cleahprRiddtrahshmikP anhEiESlich bh&hbfér ¢Rinsils$ibn of the data block
whet her transm ssion of the data block is in progress

olis Bugpgraksdorcigpengded. a first control signal when
transm ssion of the data block is in progress, and a
second control signal when transm ssion of the data

bl ock 39, sugpendpdd 328 A8imeY et &1am a8, clviiehEid tHe @iication of

of clainms 24 to 39, wherein the decreasing of the :

t hdethen trayesnaission &f thedlada blookds e poodreas oisuspenged comprises

WS O SRR TE Rk 8! ks BBtk 1SiCBrogress, and a
pkaeendBoatrdl igipdliviberofragahRskingsfahé dat®block is suspended.
si mul t aneously, and the decrease and increase in data

transmt power takes place on at |east one of the

data signal s Agnof LB r‘ﬁe@sincég}i/]ﬁ?giaﬂnglﬂ B 59 wherein the

wherei n the decfease 1n data 't power takes

pldecreasing efibe tramsniepbivehizsd deorsase do dat@atrangmitipowds).
43. A nmethod as clained in claim4l1l, wherein the

plurality of data signals are transmtted on a

pl ural igty of heradr cie . A NEt :
cl ai rreétll' n aAn)ﬁ?énggl%gl &%@%ﬁt@ %gydtﬁucr;léhng? ﬂggo 64%’ wherein the
ctrapsirission cft tHehelate dilock takkso pddcat ioon a( pLGality of data signals

assessing the quality of received signals, .
dét@\"?ﬁr}ﬁgq#@&nﬁ?gldhh’te ﬁ?%{ﬁéﬁ? saﬁdo'ﬁ‘cfﬁassg@a@%tabﬁrﬁ'@mltsquY?r takes
Prﬁé?rﬂ:ree&?aPFeafsszﬁé’%f‘ﬂ‘?éjda@@iglfélénsm tting a first

I cation of received sig gquality while
transm ssion of the data block is in progress and for

transm titing a second .indication of, received si,gnal .
boal %1 PSSR iR ¢i8lin i, AT, ey tgGase in data
S YaRShftGSbwer takes place at least on the highest powered data signal.

43. A method as claimed in claim 41, wherein the plurality of data

sighals are transmitted on a plurality of carrier frequencies.

44. A method as claimed in any of claims 25 to 43, further
comprising, at the second radio station (200), assessing the quality of received
signals, determining whether transmission of a data block is in progress or
suspended, and fransmitting a first indication of received signal quality while
transmission of the data block is in progress and for transmitting a second
indication of received signal quality while transmission of the data block is

suspended.



