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WO 2004/ 068738 PCT/ EP2003/ 000992 -1 CQut put Power
Control for Miultislot Uplinks Field of the Invention

wab@4p6893€Nt i nvention relates to a nmethod of PEEEPR100310P0992

a nobile station in a TDMVA 5 network. Background to
the Invention The provision of hi gh- speed dat a
services to nobile stations such as nobile telephones
and conmmuni cators in TDVA networks has resulted in the

oaeput Power MWbhiwlFortVailsislot Upliakist in nore than
one slot in each TDVA frane. A difficulty wth this

is that the base statlon needs to know t he maxi num

ower. capabi li.t the nobile station. It has been
lﬁFﬁﬁ%Eéﬁq%BCaPPéw a nobile station to change its power
THed58sdad i@r@Rion relhRes Gb aSHEMbE oFRPRHRINRr0GEBIE Staflbn Zn 2 TDMA
routing area update but these procedures are found to

ngevetko sl ow and al so not properly supported by severa
network inplenentations. Sunmary of the Invention
According to the present invention, there is provided
Badkgicband ab thepEnedrtivn a 20 nobile station in a TDVA

00t DETEIEE CRTDC L8, SSELYLI 2 Rept S8R

tEREBONdSE 4% InhiBBFTh {orSInOT DM A Q€8I d:R8 had FRMED R Qﬁ&ﬁ‘:ed for
station, characterised by: detecting, at the nobi

rgebild Bations fodrantEriin B then omesaitia ppel TDRGA nféﬁPF eA difficulty
SikRhl0 % AEEHhs@ R SQ HeEaMd nlgrgmg Eﬁcf,t bkiBfhm %@wer capability of
respondi ng

to sald etectlon ylng t he average
thénﬂﬂﬁhutmpnmer of the nobile station over a
plurality of slots such that it falls bel ow what woul d
have been the average output power |evel had the peak

R UhPBLePPMPOsERLS ARGy & HOBARGARA 0 ERARPE itePoWet bBlabdthrough a
all of t al l ocated slots, 30 The criterion nmay

fé%fﬁ@lﬁﬂ’séh?élﬁe iPAeFedHERCT MBI 4Pt BRI BT thest ﬁé?%ﬂég@s jage found
t%l b%t tooas|1$\79 %ﬁ EG ¢ ?LI%]? R ?Pgﬁgﬂ tb'y%@@éra]ﬁx?é?@ l'eﬁlentatlons.

I red. erion’is et ture
of the rf output power anplifier. The plurallty of

Sc'llnggnsarynaolf tBe Ifivention
According to the present invention, there is provided a method of operating a
mobile station in 2 TDMA netwotk, the method comprising receiving a peak output
power setting command from a base station and receiving a transmit slot allocation
from the base station, characterised by:

detecting, at the mobile station, a parameter of the tf system of the mobile
station meeting a predetermined criterion;

responding to said detection by modifying the average rf output power of the
mobile station over a plurality of slots such that it falls below what would have been
the average output power level had the peak output power setting command been

complied with in all of the allocated slots.

The criterion may comptise an increase in slot allocation. A increase in slot
allocation occurs when additional bandwidth is required. Another usable criterion is
the tempetature of the rf output power amplifier. The plurality of slots may or may

not be consecutive.

CONFIRMATION COPY
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not be consecutive. CONFI RVATI ON COPY WD 2004/ 068738
PCT/ EP2003/ 000992 -2 The response nay conprise
WO edduo68188 t he average rf output power by reducPCEP1963/000992
i nstantaneous rf output power,during each transmit
sl ot and/or reducing the average rf output power by
reduci ng the take up of the allocated slots. In the
case 5 of slot allocation changes, it is preferable
that there is a predetermned tinme delay between said

; . . 0 '
PR BE008R ARSI ERINRE e MER I e Ry SRR pe the
iastaif@vbousetf workit fower minkink @ach atnonit slonpnd Somnedacing the

controller and an rf output pawer anplifier,

SRteaet BrialRova b aektn of thelTRgrer sliteqla ghe case
SO Docktsh ORALSY, 11OR REfetdBe MRIh&e 3 AbtARtIMIAR {ifle delay
performa method according to the present invention.

Btivedn fed detepiopandpaidespomaei ngs Figure 1 shows a

nobi | e conmuni cati on system according to the present
invention; 15 Figure 2 is a block diagram of a nobile
Atairding;to Fhgpfesedt insemmtidil, ebdee dd slgs provideda hasgle station for a

ﬁbmcei veg é%ati 01.5011%1 Fi.gure 4 illustrates th frfams
PAFEPisBE PACYNSBHDAPRBFEINER OREPFEaUAEn 1t output power
AV @bira Jd¢Han Fhatl thEShhBLES: i@ (BAGKEED 48 LBntBPMNperation
in an enbodi mrent of the present 20 invention; Figur

& the jmtilegtation sreassteaptfrynot methedipesording te lthdpraseatrinvention.
two half-rate packet channels in an enbodi nent of the
present invention; Figure 7 illustrates the | ower
BaeEDesofipdoplodtbe ®rastiagk used in an enbodi nent of

%g..he p{e%tent in\()elntion; 25 Figure 8 is aan fl owchart ) .
BPifst PRATY™E OF'F CORTHIEAH WP BT 2 RETIPS £ it Present invention;
FRVRN {s0MblociEiBBen 31 hnébifd @yedart illustrating a

second enbodi nent of the present invention; Figures

Higugentiis piblagle diagenane R ptbese rhusseivat pagom t hird

1&@@&@1 IR0 QL tld B RE 858 ure LOMERALIODbodiment of the present
invention;

Figure 5 illustrates a packet data channel in an embodiment of the present
invention;

Figure 6 illustrates the sharing of a radio channel between two half-rate packet
channels in an embodiment of the present invention;

Figure 7 illustrates the lower levels of a protocol stack used in an embodiment of
the present invention;

Figure 8 is a flowchart illustrating a first embodiment of the present invention;
Figure 9 is a flowchart illustrating a second embodiment of the present invention;
Figures 10 and 11 are flowcharts illustrating a third embodiment of the present
invention;

Figure 12 is a flowchart illustrating a fourth embodiment of the present invention;
Figure 13 is a flowchart illustrating a fifth embodiment of the present invention;
and

Figures 14 and 15 are flowcharts illustrating a sixth embodiment of the present

invention.
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Figure 12 is a flowhart illustrating a fourth
enbodi nent of the present invention; 30 Figure 13 is

wa@2dosoegobart illustrating a fifth enbodi nent oPCT/BR2003/000992

present invention; and Figures 14 and 15 are
flomcharts illustrating a sixth enbodi nent of the
present invention. WO 2004/068738 PCT/ EP2003/ 000992
-3 Detailed Description of the Preferred Enbodi nents
Preferred enbodi nents of the present invention wll
hed Eg)gg@; ith reference

qkqgﬁlggIg%ggﬁ?panyOfﬁg}é ragﬁr%ds el ernrtlwng to Figure 1,
Paefienlet letn pldon ents ef Wit fretemdnpértRaswill pdvabaldetotiletl, by way of
switchin entres jncludin f| r and second
eEPPlen fég‘i‘ifffcéstoi ¢ aggpm ‘f‘%‘f"mﬁn tching centre
2a is connected to a plurality of base station
controllers including first and second base station

<P@é¢nrmgltbsfngur3d azrb)blrﬁfém@emmom tehprisgsceplurditppf $witching

cgntr $ 1 clx}c/;hr} Og; C Cet:c%gx tsxovﬁ?: l ucre%krl t%a qb bf?eﬁ%stt %gvitoﬂ]mg
con £ n ovvn 1 TS as’e St

ceptit lza lid edSnn’iatdd&o G\Cplﬁﬁ(htyedf be 3t ot0itint @ll18rsainblaghg first and
transceiver, statign 4 and a pluraljty of other bhase
SEFQRs RAsE vEAtoR configHsts Indb s dbsacanesevitihing gntre 2b is similarly

BAALLOh Lo pAlaki HHALL Qhlidn CORRERLE Tadiundi) control s a
plurality g e transceiver 15 stations Znot

shown). In the present exanple, each base transceiver

eaitusQBasSéesrté/ti %e%on%roll%§ 8995 con%egted to aPE l’ojglt_rlgis asesfranscewer

ranscel ver s services
sptienad i/ 2 Pluralidylof oth@ybdse u&ﬁmenm dtalﬁly)néln @hb ascbnd base station

tran ce ver st i on by ans of directjonal antennas.
CR‘*E‘@ coRfsred toradd; Cé’ﬁlgogsa? Pg’éﬂﬁyé’ PaRetrappeeiver
Sltghgr}ggng@gﬂo“gl It wll be appreciated what the nunber
and identitie$ of nobile stations in any given cell

will vary with tinme. The nobile phone network 1 is

‘é‘%ﬂ” %‘Eés%gt L0 A ULy el Bastld Csﬂ(?@gé §! t?&b hedioicd a¢s Yol pecgve &

gat eway |ng centre servi
ﬁapedte hmfse mﬁsmew@fakioh ricderciess zacqjl ilr Blavteyenfa gﬂa&he;t of cells
seryvice ort
may be serv1ce y one base transceiver station by means of ditectional antennas. A
plurality of mobile stations 6a, 6b are located in the cell 5. It will be appreciated
what the numbet and identities of mobile stations in any given cell will vary with

time.

The mobile phone network 1 is connected to a public switched telephone network 7

by a gateway switching centre 8.

A packet service aspect of the network includes a plurality of packet setvice support
nodes (one shown) 9 which are connected to respective pluralities of base station
controllers 3a, 3b. At least one packet service support gateway node 10 connects

the or each packet service support node 10 to the Internet 11.

The switching centres 3a, 3b and the packet service support nodes 9 have access to

a home location register 12.
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nodes (one shown) 9 which are connected to respective
pluralities of base station controllers 3a, 3b. At

wo emgvesose packet service support gateway nodePADEP2003/000992

connects 30 the or each packel _service support node 10

to the Internet 11. The switching centres 3a, 3b and

t he packet service support nodes 9 have access to a

hone | ocation register 12. WD 2004/ 068738

PCT/ EP2003/ 000992 -4 Conmuni cati on between the nobile

é&ﬂ Hu%%ﬁ@ﬁ’begpe&%e%&lﬁas%ﬁl&{s%s @@ 'aM&tc #El\/k t9’ﬂ18 L}ver station
enpl oys a time-division multiple access ?

beRpioys pitinge-tliyidog urdtiple atéwes {TPMAnwheive. st at | on 6a

conpri ses an antenna 101, an rf subsystem 102, a

baseband DSP (digital signal processing) subsystem

ﬂ%rrn@%o Iﬁg@;@eoﬂ YBe AWHIROIIDINSI L dMprices| :QUASHBAKEY | an of
5 a n1cro€ one 106, a controller 07, a liquid

%\byssmn 182 53 basgbamBDSE Gd@mbagll@@rownamg»ststem 103, an

r T

BRI by 0fte R 182 Pl BRI, R Bithlerdney e L Eobrolle

Tﬁ?balhelut@ryﬂhbdlep]s;r 108,anisayphd 09 ,anempecEilyerbaarey Bl and a
fre uenc% S gﬁﬁlzer for tuning the nobile station's
RTETSHP é?c eceiver. The antenna 101 is coupl ed
to the rf subsystem 102 for the reception and
transm ssion of radio waves. 15 The baseband DSP

Thpshspberpternd 02 sorwinsl 6 dnd 6f flrréutﬁfofébbgapéaéle rielephoneds
l§ s
B PR O ReA SRR B BILARG ch e P A spion'
subsystenni&ﬁawtncThdesmnndéﬁlﬁunm@kdmstmhmﬁhﬂswamn102fbx
[1-known .in the art The anal ogue audi o
@%Bg??Pgﬁfféi“F§nﬂﬁﬁﬁ18%‘ ¥ ¥YA%haseband DSP subsyst em
103 and recei ves denodul ated audi o therefrom The

anal ogue audi o subsystem 104 anplifies the
Heerbersban B SEUwbey st 1App1 Fawpled tq therth subgysigsp bk by receive

ﬂ&gbaﬁ%gé&ﬁtls &erék&??%lg fofj ?érﬁqﬁigasggaﬁd1ﬁloﬁgféﬁgﬁts?é}x%ls thereto.

6, are”pre-anp nal ogue au
The baseband DSP subsystems 103 includes codec functions which are well-known

in the art.

The analogue audio subsystem 104 is coupled to the baseband DSP subsystem 103
and receives demodulated audio therefrom. The analogue audio subsystem 104
amplifies the demodulated audio and applies it to the loudspeaker 105. Acoustic
signals, detected by the microphone 106, are pre-amplified by the analogue audio

subsystem 104 and sent to the baseband DSP subsystem 4 for coding.

The controller 107 controls the operation of the mobile telephone. Itis coupled to
the rf subsystem 102 for supplying tuning instructions to the frequency synthesizer
and to the baseband DSP subsystem 103 for supplying control data and
management data for transmission. The controller 107 operates according to a
program stored in the memory 110. The memory 110 is shown separately from the

controller 107. However, it may be integrated with the controller 107.
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25 subsystem 104 and sent to the baseband DSP
subsystem 4 for coding. The controller 107 controls

wo be4ogsssat i on of the nobile tel ephone. It i s POUPP®A3/000992
to the rf subsystem 102 for_supplying tuning
instructions to the frequency synthesizer and to the
baseband DSP subsystem 103 for supplying control data
and_3Q nmanagenent data for transnissiog.

h
Tsrtisrey devidnil&is spapesed & Bredgrangralist 07 ér%tgf%imngt@pérel data
2hf thD R RAN0Y id dOhn LR BRI b b fes @m@m?ﬁ%rlﬁgﬁr%ut data

fromth controller 107. However, 1t ma

signabgheateesl Wi th the controller 107. WD 2004/ 068738
PCT/ EP2003/ 000992 -5 The display device 108 is
connected to the controller 107 for receiving contro

TatBattedn 1 £ Reokay@ad td A% pSweORPBEt @tultol 12hehich provides
controller 107 for supplyling user input data signals

regidnied owsT Thihelyarions yoltagesjused by HecexapPeRenthef grepbile
t&%@ﬂ&ﬂ%fﬂ rcuit 112 which provides regul ated power at

t vari ous voltages used by the conponents of the
nobil e telephone. The controller 107 is programed to

ontrol .th bile station for speech.and dat 10
el TR e e B e B AR HED o sPeegh and data
QORI BEIGNERT andWRith RpPBKRiIonUSB simd, BG. AWPAPE8Hr8¢4, Ahich make
data conmuni cation capabilities. The second nobile

use & itbhebilf stagipais|dats goreewnicgtipe g2pabslif®st erring to
Figure 3, greatly sinplified, the base transceiver
station 4 conprises an antenna 201, an rf subsystem
Di2secand asdilanthtioBRH disgnilaly sinfigakedor ocessi ng)
subsystem 203, a base station controller interface 204
and a controller 207. The rf subsystem 202 contai ns

Rdterridy fgiire 3iofdadiytsimplifidd)ehdBR@ tidndb&e&! s¥ion 4 comprises an
station's 20 transmtter and receiver and a frequenc

wyereil z et rf BbsTsen g2t nbawshard DSAnieaita) signalnraressivg
Lub 8RS bHE a R SLERA ezeglgmg%g&tt%géc%m 2% ESneE AN hed

to the rf 'subsystem reception an
transm ssi on of radi o waves. The baseband DSP

ubsystem 203.4s coupled.to the.rf. su tem 202 to .,
PROBOhSTLEY Jod SRR RS e Phibuies BT R0 Sesir aggion's
teasebanchndndudiadd Al S @Gty shethedier fol henibasiebBivd thBRceiver
subsystens 203 includes codec functions which are
SR K aRwpitter and receiver. The antenna 201 is coupled to the rf subsystem

202 for the reception and transmission of radio waves.

The baseband DSP subsystem 203 is coupled to the tf subsystem 202 to receive
baseband signals therefrom and for sending baseband modulation signals thereto.
The baseband DSP subsystems 203 includes codec functions which ate well-known

in the atrt.

The base station controller interface 204 interfaces the base transceiver station 4 to

its controlling base station controllers 3a.

The controller 207 controls the operation of the base transceivet station 4. It is

coupled to the rf subsystem 202 for supplying tuning instructions to the frequency
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in the art. The base station controller interface 204
interfaces the base transceiver station 4 to 30 its
W@ 0068788 ng base station controllers 3a. The PCT/EP2003/000992
controller 207 controls the operation of the base
transceiver station 4. It is coupled to the rf
subsystem 202 for supplying tuning instructions to the
frequency WD 2004/ 068738 PCT/ EP2003/ 000992 -6
SEFREHEY a8rtodhe bagrbeng dsepardespr sunplyiag eanfrg) data and
n?alﬁggér}ﬂalgtgdaqg Al @ sHAl G0 ML e PRNAARTBRY o%%?ﬁesf fleording to a
transm ssi on. e controller 207 operates according’to
paogrpmogpmhis tthe ecbniary 2@. menory 210. 5 The base
station controllers 3a, 3b are responsible for
allocating radio link resources to nobile stations
TR aSAYGEoh REnRBAEK: 132815 6RI QoA FNTIotatif) tldBNBAL tesources
power command signals to the nobile stations 6a, 6b.
tomefdrilersdatings anidreansestbgrhees trapsseivenpisiipes 4 ttatiagpoitgpwer
Y t | ev ' r '
PRalRl ke W bl A AR G B, SHEY fPRER b inces, e
npstekedtitiomvan tb atasltiwith shenpdwal leasl svhidi) a¢doed eathethase
wi Il be .explained below Referrying to Figure 4, . each
CPENRET SRATS (8 SV “CHARAI'E AT BFF BRI RETHh Shis foRe dways
168 alde0RSyifide £B1AN Bdiewbase transcei ver stations 4,
conprises eight 0.577nms tine slots. A "26 multifrane"
conprises 26 franes and a "51 nultifranme" 15 conprises
. Eift ¢ [ s MWeF '
Ry B Tiple & fa BN EDIER G bt P BB onBhub iRl pBlvken he
rhylpilr ftitgons @oGprndebe BOkSrauparéy ambms 4 lkengaises éight@®b77ms

within the_ti .slotg varies ordi ng,tqQ.the functijon
e 0Py b 2 GROLR o Ry 2 FAreh g g gt
©aPRIskS 85 flalie8e Fiy bnbFL6 mull@irhQULTo by eady SRCBY RhEH2Res”

data bits, a 26-bit training sequence, another

megueere iresBamac Hignllzda Hapaimmescompyisey 2047 superframes.
three tail bits. A guard period of eight and a quarter

bit durations is provided at the end of the burst. A
Theedp£ hoynas orithes thonmieustat vivas 4daerdagreo thad funbiidss of amighe slot.

uard period. However, its | oad, conprj ses L xed
A58 Ee g fe RS b s AL R AP AR e Be phRgpeed
da@a bRE 2B BRkrablIA S beR¥EENnbIRE sédiRnEHBE $PlehEyPRIdAIkSbits and
25 reduced to two clocks of 39 bits and the training

zs@aq}péﬁ él'@:eie gaﬂr l@f}q aé@ag&pgi@oﬂﬁight and a quarter bit durations is

provided at the end of the burst. A frequency correction burst has the same tail bits
and guard period. However, its payload comprises a fixed 142 bit sequence. A
synchronization burst is similar to the normal burst except that the encrypted data is
reduced to two clocks of 39 bits and the training sequence is replaced by a 64-bit
synchronization sequence. Finally, an access burst comprises eight initial tail bits,
followed by a 41-bit synchronization sequence, 36 bits of encrypted data and three

more tail bits. In this case, the guard period is 68.25 bits long.

When used for citcuit-switched speech traffic, the channelisation scheme is as

employed in GSM.
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synchroni zati on sequence. Finally, an access burst
conprises eight initial tail bits, followed by a

W@ 1008/068738/nchr oni zat i on sequence, 36 bits of ePCY/EP10831000992
data and three nore tail bitsg.. In this case, the
guard period is 68.25 bits |ong. 30 Wen used for
circuit-swtched speech traffic, the channelisation

eme is_as oyed in GSM_ WD 2004/ 068738
R SR 505 Bl Aty PREFe PARREY BhAATgla 8516 e 12l sadio
Hﬂ@@lksest &M e %d‘ng@tﬁaﬁlewaliﬁle%&s q}gllc}\g é# ﬁltTocf s{xﬁglrﬁnth and
blocks spread over a franme' e slots
fuslfitovadidblacks.r d, si xt h, n| nt h and tvvel fth radio
bl ocks. 5 Referrlng to Figure 6, for half rate, packet
swi t ched channels bot h dedi cated and shared, slots
Réferdld RCRiEGLE (ﬁﬂ)?hﬂ@hﬁky dcRet #AtcHED cﬁHﬁ‘l’i’é’l@ltﬁ)‘th Egﬁcated and
baseband P_subsyst ens 103 203 and controllers 107,
Jaredyflothreiliprated alserapiehint e sWbckandelshe base
transcei ver stations 4 are configured to inplenent two
10 protocol stacks. The first protocol stack is for
The bmebarsi/\DtSBrwbsytsrtaﬁf 1@3, 208 and ceuhstlantlioq] y7 bhehesaokile
nventi onal GSM szﬁtens The second

TR 6 rat o B p Rtk e Lht SEAERIed (o Implement two

IB%ft&l’dl kfagkd. Ol ﬁbh&%rc?tocbhﬁaékaﬂ{ @5§c1&§11€%@1@<§heﬁ‘h4fh@ and is
radio |ink between a nobile station 15 6a, 6b and a

phswntitll therame s camlereddn soavettonah M sy vikme oRbe o¢cond
%1%3.(@601 s 1stt%? a%'s%cﬁ%ﬁﬁ§ﬁi gontrol layer 402 and

he physi cal er 403 radio |ink control |ayer
401 has two nDdes transparent and non- transparent

trans rent data is nerel or d
AR SRS TBE Pt B iPribr < SRR # mobie stacon
(m)dbfalndatbaea statiBn ROAtrbI &S @@rtaetradmdﬁtk Jo'?l@rdl @prm ke

control layer 401 provides |ink adhftatlon

LS ACEY @Rt ysekd? redhedehyaicahiere 40eei ved from

hi gher | evels by segnenting or concatenating the data

units as necessary and perforns the reciprocal 25

Provdsslifloroniatldajeiig hpassedadest hm@taaﬁk anfltnohstralsparent.
esponsi ble for.detectin dat ks or

PRy Briro R TR 7 pirgihrn e B bt geptio ink

eottcd iMyss witHepemddifgagenwhet her acknomAedged nmode is

bei ng used. This layer may al so

In non-transpatent mode, the radio link control layer 401 provides link adaptation

and constructs data blocks from data units received from higher levels by

segmenting or concatenating the data units as necessary and performs the reciprocal

process for data being passed up the stack. Itis also responsible for detecting lost

data blocks or reordering data block for upward transfer of their contents,

depending on whether acknowledged mode is being used. This layer may also

provide backward error cotrection in acknowledged mode.

The medium access control layer 402 is responsible for allocating data blocks from
the radio link control layer 401 to appropriate transport or logical channels and
passing received radio blocks from transport or logical channels to the radio link

control layer 403.
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provi de backward error correction in acknow edged
node. 30 The nedi um access control |ayer 402 is

wo e®poessBdl e for allocating data bl ocks from PEEEPRAS/@0992

l'ink control |ayer 401 to appgapriate transport or

| ogi cal channels and passing received radi o bl ocks

fromtransport or |ogical channels to the radio |ink
control layer 403. WD 2004/ 068738 PCT/ EP2003/ 000992

-8 The physical |ayer 403 is responsible to creating

Tﬁ@gm&m of £ Q :&9RGLE I QT dd}Ctra HBLRRIZED Wbnals from the

through the transport or |ogical channels and passing
dade prsserg thavwghughe ttanspeny ot lbgicad chrmudls 4xdpaypogtrecgived data up

lLogi gal, channel] to the .nedi access.control layer 5
%%%g‘%%h&ﬁ? re "r%aféSQéBﬁta?fgl@a*Csﬁ%g&ﬁl toHEe il agees sgntrol layer
amtrol layer 402 and the physical |ayer 403 in

synchronismwith the radio block timng, i.e. block is
passed to the physical layer at each radi o bl ock

BICES ¥l exc égg belfeAGHBRdi%h aQF%S}Mngrgl fgﬂfgr:] Aﬁ%sa%% 2 physical

support 1 ncr ing transport or

laherotf§hpsynchroniemsiioh sharaglic bpek tiaging) inc bbaked patset] to the
sage, can result Jin . oyerheating of the nobile

éjlfyg |35%V§I BS mélr‘r‘bp}ql“}éé?te " an unsupportabl e current
demand. 15 In a first enbodi nent, the nobile station

innediatehg changes_its output power according to )
Lhthesdanendiosbandutish prrrerses Smbinpart sseasiRafteansparg ardogical

aaglﬂgﬁtih?ou af IL&% sg&ggfwrefqﬁfreé.l ?ﬁ&eé‘sgggg)%gxﬁaéeh&n result in

control 'er” 107 of a 20 nobile station

dedrbeatinged thihetdbale stdt@ntupoweatanplgicanndneousuppaesble current
$qgahaier out put power |evel exceeds a first

firéshol d set for the number of slots to be used

after change (step sl1). The first threshold is the

i nst.ant aneous output power |evel that gives an
Het Ettamodivettate mabpustpenenmedipsly chingepdtstquimet power
meﬁﬁﬁgégtmsm a%@ggaegey?@wgpmllrl%k&&n@? det erm nes

the po reduction required and conpares 25 this
with a second threshold set at the power |evel,

ng‘%?rl?rggepo lgifguge , W e?li tlhg d%grn%tnid%r slots changes, the controller 107 of a
mobile station 6a, 6b determines whether the current instantaneous power amplifier
output power level exceeds a first threshold set for the number of slots to be used
after change (step s1). The first threshold is the instantaneous output power level
that gives an acceptable average output power level. If the first threshold is
exceeded, the controller 107 determines the power reduction required and compares
this with a second threshold set at the power level, demanded of the mobile station
6a, 6b by the serving base station controller 3a, 3b, less an “allowable reduction”
margin, for example 3dB. If this reduced power level falls below the second
threshold, the controller 107 notifies the application that the setvice requiring the
extra slots cannot be provided (step s3). If the power reduction does not take the
power amplifier output power level below the second threshold, the controller 107
teduces the output power accordingly (step s4). The process is left after steps s3
and s4.
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6a, 6b by the serving base station controller 3a, 3b

| ess an "al |l owabl e reduction” margin, for exanple
w@aB4/06473¢ hi s reduced power |evel falls bel ow PECEEP2003/000992

second threshold, the controbler 107 notifies the

application that the service requiring the extra

sl ots cannot be provided (step s3). If the power

reducti on does not take the 30 fomer anplifier output

15 S tirst shigrholdinnot srecededdpigpshn damepatrolerel Od cleteratines

: ' . 4
ooy SELEERL D L CIURE RN PR e
R4 1668 dadakdad &P2RABHHRNToN 64 df byt hesdrivingtbase station
t hreshold s, not exceeded (step sl), the controller, . .
POFOREL S rAnEED ok RESIHISTURY SAEC BTG Mt epd = being
QB dudt meﬂ@&uﬂravtedutgﬁ& PERS IR A9 GUNRE Ble dRAYKIed level, the
| evel demanded of the nobile station 6a, 6b by its

preesss ayettese Howevonif thomueitipowesdevedis fdowpleggnded level, the
' i ' [ re.the. sl usage. i s bein

ey kb rpIERE SRkl B UORHS it MEsfisPh pLORPE I Bgfelhaea
lked as phadibleheititanreroaedidgete lsecdddethrgshole Gsep 6) axditkéeh the
However, .if the current power |evel is bel ow demanded
186eF 1 HE current power anplifier output power |evel

iIs increased as close to the demanded |evel as

ossi bl e wi thout exceeding the second threshold (step _
ﬁl@@ sexndd ehdipditment, Hreomebile ftatien icherges 1§ Juipyet pastssageording to
SN OE AL R FRBLEL A SbRALORLEAANAES caliSy BhRYling o
POWEr ~accor di ng the tenpérature of 1ts rf po
anpkhfeheDC whitgl ih shs emphfledyr amenijcsitufgsdsor (ot 8hoen)

DC vol.t in the anp]ifier_ or t enperat ure sensor
PRGISGIBOAE PG JBANF 6#55 e Pk PUSEE PPIY e il Ko7d 29l sots a
{ha geRe R R bR Wy ROWSS dndil KePlenPrrathle SlcRbSs AthrdshdldRvel, after
| evel requesteg by the BSS until the tenperature

wkicheths autpwr pewer will essilucedswighin spierigied Lirnes- out put

power will be reduced wthin specified limts.

Referring to Figure 9, the controller 107 regularly
Refeparges Figerd @npercatuokerdf07tdagulafipbompass abé omyserfifure of the

ower anpljfier with a first threshold,, correspondi ng
PEOIe yaURaR hERTAT MBRLEFETEA TS R PaIbEPHE RN Hpr
Sddium hilowiige fopesliink he@phatde i(sep @l(; edeehe £iR€threshold is

controller 107, the power is reduce step s102). The |
W@@"tﬁ@s thescquggqller 107, the power is reduced (step s102). The process is left

after step s102.

If the first threshold is not exceeded (step s101), the temperature is compared with
a second lower threshold (s103). The second lower threshold is used to introduce
some hysteresis into the power control. If the temperature is not below the second
threshold, the process is exited. However, if the temperature is below the second
threshold, the controller 107 determines whether the current power is below the
level demanded by the serving base station controller 3a, 3b (step s104) and, if so,
increases the output power level of the mobile station, for example by one 2dB step
5105, and the process is exited. Otherwise the procedute is simply exited without

the output power of the mobile station being changed.
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after step s102. If the first threshold is not

exceeded (step s101), the tenperature is conpared with
w@200a/065380nd | ower threshold (s103). The seconBCT/BREN3/000992

threshold is used to introducg _ sone hysteresis into

the power control. If the tenperature is not bel ow the

second threshold, the process is exited. However, if

the tenperature is below the second threshold, the

Taarthird| qreodimenty seledvgin bighygvetrage Porise levglsren allpwek r Hogvever,

I t I ' i :
S0 Bl e 8 CRORRRE ol e 2L 0o ROR Rl Lyl
Albeimgpihout paowkof highdlandividtheserobi | e station, for
exanpl e by one 2dB step s105, and the process is
exited. Otherwi se the procedure is sinply exited

Rt PR o Ps)\%?xeqlfbt, Ritkn RRVBEM R d 18180 RhA Sy S @l @R tBAENDT7 of
changéd. 2004/ 068738 PCT/ EP2003/ 000992 -10 In a

thhiorabilermsinnn Ob desdratinaserlycthenfhe svereatinspomsconepeiver
iR U FONBNE e SED oDl ROUR (oI BUDD) AP st

er a ay 0 avol ovef hea
thltdshuvidng tsd s tanpaicbas oafpubipgivebRrelibdt fivesen abceptable average

Referring to Figuyre 10, when the demgnd for sl ot )
HEHgRR ke R &efrobicl @nstolles 547 gggecmines
WPhetHEL LLMBIRSAMNE LB tehbNO0SU IR M ndeD %t@?&ﬁﬁ@%‘lﬁp QQM@F unless

r

anplifier output power | evel exceeds a first eshold

ths tieperd9 altgady Fheningy increasdsrtbs loukpirtipwien devieh {ttem 2h eodexits
ut put po | evel that gives an L e.avera

BB BoucpePRiShe PP heRistf sl FUESRRE R A RLARG the extre

s eeflst, bet frevoiedt(steps205)14d et eiaproesssli ewhet.her a

cooling flag is set (step s202) and, if not, sets a

timer (step s203), unless the tiner is already

YR KRG thieBKS5183S B8t LR ﬁ%@p POVERhL ¥ Ekollt18P R84 nines
and exits the process. O hefwi se the application is

whetheedrerdatent Mstasdandope prequimphgien %@peaﬁmer ks etis less than
te)%({é@%&&&@%ﬁl‘é#ﬁi&%ﬁﬁh%’ og %9e5%‘8§g9 5080 ey gg gt‘é §§§riﬁg3base

rst thres i'S not exc
dtsti@pcaitfdler 3b3d Godt $2016).eThikGTtuded e kiyneise whiked therslot

the current instan eous power anplifier output r.
ﬁlg’\?%‘i“”?? eé‘%“?‘ﬁ‘é‘?#'aﬂﬁge correnPsi3s OFse?/‘é"lP“HEﬂ’ﬁﬁ’g]gHe 1s not
1efs thhe tlﬁ@@érhﬁuc&tdaarélﬁth@?ro@%s BYedited. I6WENY, A€ current power
station controller 3a, 3b (step s206). This situation

lneg) inbelow demanged heveblibis infreawedtas strsegosbe Agmeadnsclerel as
}!gss{bmeewﬁﬂgﬁteactceécﬂﬁé AN ARERY %hr%yﬁcﬁgt(stgs %64)' S¥Gheh ‘E’héjlgltocess is

exited.

Referring to Figure 11, when the timer expires, the controller 107 determines the
power reduction required and compares this with a second threshold set at the
power level demanded of the mobile station 6a, 6b by the serving base transceiver
station 4 less an “allowable reduction” margin, for example 6dB, step s207. If the
reduced power falls below the second threshold, the controller 107 notifies the
application that the service requiring the extra slots cannot be provided (step s208).
If the power reduction does not take the power amplifier output power below the
second threshold, the controller 107 reduces the output power accordingly (step

$209). The cooling flag is also set when the timer expites (step s210).
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20 |l ess than the demanded | evel, the process is
exited. However, if the current power Ilevel is below

wa@leovaneksas | evel , it is increased as cl ose to tPEI/EP2003/000992

denanded | evel as possibl e wthout exceeding the
second threshold (step s204) and then the process is
exited. 25 Referring to Figure 11, when the tiner
expires, the controller 107 determ nes the power
reduction required and conpares this with a second

A %l%?g tﬂgtlr? f‘ e%ed@%tné [Pl'gebmgﬁ :ﬁleoﬁé’ Slltpctjx% %qugg Blredll& the average

| on e serving-base transcei ver
csit@dt et Hyass uamg"aiil dfctwalsloes u]dmhao&d @nthe nwolglenstati@ar by the

exanp| e 6dB, st 20 f th reduced power falls
SRR RS iR ’toilF g‘ho’tlb the control ler 107

notifies the 30 application that the service requiring
the extra slots cannot be provided (step s208). |If
Itltvefqy@tlvefrmbe@u@m, cshe tobde ﬁtﬁttlomamntdatetebmheng%ntﬂ jorpadslot
Qut r ) eshold

usa 1ng {(b?h 1.eant CF glgp ?sa@g ov\;/r\e/e . ogr(t:béga?tt nl’?gl y
(step 5209) The coollng flag i's also set when the

timer expires (step s21 2004/ 068738
rEtszf@o%gmd%@ e 11§ gﬁf‘%‘FV&? Pl \FBaRgs sy G FOPHGIEhE07 of 2

1h BB &5 BHE BH S PGP in POWRE thie$ tROn &R AHGSod PEwEYRHFIEer output
out put power by not using all of the sIots al | ocat ed

noverHevelminuld exgead aé"nsttfyrQSheld waiof thy uslersifaldtypo be used
a(rir'gn:: Fl%lglgete g%e%aﬁoﬁb If Q tfno 954 1?@ 0B . f:[)J&? o]tler 107

Fon i’me anges | s actua
dzagenactheralonged slot kukeafmledugﬂi@mt@piuﬁﬂ ab rehagehpownange

conbi nat i ons errln ' 2, when the demand
HOTdP belmasenst inedelf ThP ey b Shvalyg infgpppered with
SiRbhE reh{aaholabl Q%ﬁ@ﬁﬁﬂlﬂﬁﬁn WaslREbf bides RGWEY &S ort the
power anplifier out Fomer | evel woul'd excee

qurrestt setvresdpvl dsteres %r the nedngrst allofcaist slog telee lmefalleézflow
C
B SELor AR CIE PN 107 il WSk Rf EEPHaP Sperice
ﬁhﬁi‘cmtg&‘he etifta slegucininonbe pepiided] (step sHIUCH thhslaveiage
el below.the first old. The n | ot
Bikion Tocand T o hucale v bRoTeRE seced - AR HBF ontrolte
107eredt1&e thk ?tmw heke Mot Sotsa@ed (sQéi) §xp4s.upBeplrocess is

current service |evel (step s302). t he reduced
laftlaétceatse@8§%?t aghd4up falls bel ow

If the first threshold is not exceeded (step s301), the controller 107 determines
whether the new average power amplifier output power would be less than the
average corresponding to the current power level demanded of the mobile station
6a, Gb by its serving base station controller 3a, 3b (step s305). This situation may
arise where the slot usage is being reduced. If the new average output power level
would not be less than that corresponding to the demanded level, the process is
exited. However, if the new average power level would be below that
cotresponding to the demanded instantaneous power level, the slot take up is
increased as close to the allocated level as possible without the first threshold being

exceeded (step s306) and then the process is exited.
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the second threshold, the controller 107 notifies the
application that the service requiring the extra

W@ k@imesTanot be provided (step s303). |f the BCDEP10aKEN0992
up reduction does not take the slot take up bel ow the
second threshold, the controller 20 107 reduces the
proportion of the allocated slots used (step s304).
The process_is left after steps s303 and s304. If the
Ty 4 @Rhtem@:s‘ﬁamn ke mebilexieEen chaqgss éis adlgoarpd slofgake up

e V era
RO el REoEL RS pUORE DRGERE IR BiERAy oo
aveitageg €oonespandd@gyoliagd inethe unrpdifier poweEndoe\pebvided

nded. of . the nobile station 6a, 6b by its serving
%ﬁgg'%f ot SIS PBHPOSt | er 3a, 3b (step s305). This

situation may arise where the slot usage is being

reduced. If the new average output power |evel would
Referring foddiguttehhn thheenteeller d§p @mlm@ t@npires thengmpechture of the
B srabiof s Bt B SR BER el eeRRI0 POt o «
morifesp olsh 4ide b eﬂahﬁg denpadeade I(sﬂsﬁ allanedile MOYEHreshold is

| evel ,, the sIo a i ncreased as. close tqg the
%ﬁCF%Flfélt e Jo eaﬁsg@rfmnés NOEHRSAE TeACR gy the allocated slot
4l 89 ROb&hs AL RkhoBXERUSHiGSE &RvisSARd, i) t et

or D R e L B I s gaed slot

takoup woxld flk belewtibe mnemumtah@epmdﬂf— level papeiviee ehsemgiges can be
Etsdwﬁl t]oqgiéﬂf? g%e‘?l ?etsogfclég ahtd® ‘cheazfﬁcﬂq).{r ? n191 t}fh of the lac Cf

nperature o i's sen
ﬂ@yourm:snﬂsteprsﬂﬂ@) aOclﬁmw&re; aietslddGakohp ag;hldtﬂanhhﬁlade (step s404).

lifier. r a_sensor provid g specifically for thls
@rﬁ]ft?ﬁré?éss 5 qﬁé?@?‘rﬁtﬁlﬁs %4 3??‘6&? ‘13, the controller 107
regul arly conpares the tenperature of the nobile
station's rf power anplifier with a first threshold

ldahe Bspchusshejdtipnat expgsdetuistenl 990halshe tespraratuiry compared with
4 ?quﬁ% %vb’gxq J(.é%ilgm eg%.er }T&?Egr?(% Iolv&;étthjt:es %qg Iu(s'-jc-:d fo introduce

excee Re~gant eterm nes
snemhﬂn:;tsmasm mtd hise slbt edatpd-itel. 10theake pep s 1@&661’;&1&)& the

band nin a servi step s4Q2). If the .
v thrathol be proiess T Mot B P BoR PR AT bglow the
ResPHANIRIL, AU onBoB&! Wi&niRls $REMELBR GRFLnR gveﬂagéif amplifier
due to insufficjent resources and the applicationi

HBPTE pOreLdevel hebelgwithaf corresponding to the demanded power level from

the serving base station controller 3a, 3b (step s406) and, if so, increases the
allocated slot take up of the mobile station (step s407) and the process is exited.
Otherwise the procedure is simply exited without the allocated slot take being

changed.

In a sixth embodiment, the allocated slot take up is adjusted down after a delay to

avoid overheating while allowing short period of high bandwidth used.

Referring to Figure 14, when the demand for slots changes, the controller 107 of a
mobile station 62, 6b determines whether the new average powet amplifier output
power level exceeds a first threshold (step s501). The fitst threshold is the

instantaneous output power level that gives an acceptable average output power
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resources (step s403). O herw se, the slot take up

reduction is made (step s404). The process is left
watdenesseps s403 and s404. 15 |f the first thresRP2003/000992

is not exceeded (step s401), ,the tenperature is

conpared with a second |ower threshold (s402). The

second | ower threshold is used to introduce sone

hysteresis into the slot take up control. If the
levishp by the diret thsesheld b ekengdedethe sentsatier HYedstiermpines whether a

E{)?xg%vﬁ?%ls sigﬁtéepg g{mﬁ\ﬂ? b} érets h%n%lgg&?ﬁ%bgz;%nﬁes‘ss the timer is

atteddyr Jmnmmg, wihretdser tHehmtpwpceMr laved (srgpe S04) ardodsifsi the process.
oyt put power | evel w t hat corresgtondl ng to the

@ & ep%mélfawmairrr 2} Hie SEFGT HU Bt eaaglpts cannot
b%ﬁﬁbmlea%egasoﬁqnasﬁapt& )ceﬁrigemtefd so, increases

the alloca | ot take up of the mobile station

(step s407) and the process is exited. Qherw se the
?a}gec).s 9 tlﬁrgls%gl ngontyeé; eeqte%d(stegl ?ﬁt tﬁr%gceod@foll%? ?b?%e?’exmmes

va{eltmahe Ghes Berdoa Ipewp aiplifidi vstpad pdoenieatlieless thial ﬁMt
avoj.d overheating while all ovm#g short %(iarl od. of

%Ffﬁﬁp%‘a‘}#ﬂ%m“df et PsweRkerfélﬁi%ﬁl it Fmeblle stafipsnda, 6b by

1%8@%1:&1@;?@&& sft%orﬂ:dﬁtfblfe? @Qgﬁﬁ(st éﬁ%O@P NrhRI 8Lt Zna?fan@e where
| e"station 6a, determ n whet her the new

tlav elroagﬂommrls bnlpglreqhmedo df thet nevpavssrgd @veht prweelgelgvould
rﬁl% b tless {191’? @Jt%o&%gp%%td% Sotlo) themg’fandecﬁ iet VEL prgs PPOC%SSalfS] exited.

antaneous power T'eve
H@@emtaif ltRe ave RagRgOPbPEE lepelvxe beM& ﬂﬁeééﬁﬁéIﬂﬁﬂmg to the
éz gogo%z -15 l e E Af the | reshol d
@ik 101 12k v dvinsstast BRHEpseoutput

;ﬁ%r'l&&l fd A%1bR 88had HrRRpSRAZY 1k dérBar[H?:'a le®&QLS pBssible
timer (st MSOS) unl ess the imer is already

wighmitisgcedding Gasesonchireopl: stqrovdH) hed dher( deaqsosoays exited.
and exits the process. Oherwi se the application is
alerted that the service requiting the extra slots
Refairoig toSF1§&rep]r50wihéﬁ dhé shep esHids) tiancbdthdier 102 dpfeemm the

IS exit flrst threshqld i s not.exceeded
s2rst sEO 34 Wt bravsied 109 CHBUBHN s Chderad threshold

debhge dh%\&»hﬁa‘{rﬁﬁﬁagﬁsam\/&ﬁft talEHJIég) fféerup%BEdi}Lg thRQRFenk 8%@1ced, Step
| ess than that correspon to the current power

$Bvelt thertasivieed bt tekmupbalisibelesy #he eroed gphelg, the controller

107 notifies the application that the service requiring the extra slots cannot be
provided (step s508). If the power reduction does not take the power amplifier
output power below the second threshold, the controller 107 reduces the output

power accordingly (step s509). The cooling flag is also set when the timer expires
(step s510).

The power averages referred to above are calculated from the instantaneous power
power levels in a moving window. The length of the window will depend on the
thermal characteristics of the rf power amplifier and the durations of slots and

frames and the numberts of slots in a frame.
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10 its serving base station controller 3a, 3b (step
s506). This situation nmay arise where the slot

wa@bkdosoet73®N i s being reduced. |If the new aver apET/BP10pPE/000992

power |evel would not be |esg than that corresponding
to the demanded | evel, the process is exited.

However, if the new average power |evel is below that
éllotrespondi ng to the demanded | evel, the allocated

AYPSt ake up is increased so that the average out put

15 power level is as close to that corresponding to
t he demanded | evel as possible w thout exceeding the
Isecondl mé¢thed leblogeaghgp ns@filk) staioh theTDIMA metectks shd method
C%xi tresd. ~ Referring to Figure 15, when the tiner

e>r<r|’t¥|’ %' the control ler 107 deternines the allocated
sl ot feaki@ingfh RHWRHIADIRYYERRY RREABALES bAd Sat¥d And
a second threshold 20 set at the m ni mum usabl e sl ot
t ake GHSIFHE sstippsrt slagalidratien framthesbrsgistasivon, st ep

s507. . ced slot take up falls below the
seconcdda{rﬁ%%gﬁgﬁg&'the controller 107 notifies the

appl i datdtong, bhéie mhélblesestivg @ paegueter B thehd sesttmaofaheiSobile
? nnot be grovcf'ﬁded.(st eF s508). If the power
SR Pee g0 BB At i fdoOMower anplifier out put
poverrebgdiithd besS@aoReidbesliiflind e LeRkE of b@%u@- éwer of the
reduces .t he output 25 gower accordingly tep s509).

: . step
rrpkile Hatiphgvey apluraite ps lossetuchttbet it IStqumv vépiwogkd have been
£8LERag0 50 B MRV L i e
tcaI culagt ed ff%m £ ﬁ%\ylanhsat%at%te }%ggﬁgﬁ%lg\ﬁgrggr %%\?\gg %Fg%\]/%}nsd been
domdiedowvitingn wil nfidw. allbhetelielgt.h of t he wi ndow wi | |
depend on the 30 thermal characteristics of the rf
power anplifier and the durations of slots and franes

2and tAendtHodetsorfingTb @laSmi 1 whhe&ian®id MERO045868{38n increase
PCT/ EP2003/ 000992 -14- Caims 1. A nethod of

igslatalerafiof nobil e station in a TDMA network, the

method conprising: 5 receiving a peak output power
setting command froma base station; and receiving a

% r anstvintetbbdecalrliogad iciimf2, ovherdie shisisespimat icomprises reducing
SEASHER SREub Yo UM B bR aTRR B SLEL Bveauning
each transmit slot.

4. A method according to claim 2, whetein said tesponse comprises reducing

the average tf output power by reducing the take up of the allocated slots.

5 A method according to claim 3 or 4, including waiting a predetermined time

between said detection and said response.

6. A method according to claim 1, wherein said ctiterion is an tf power

amplifier temperature threshold.

7. A method according to claim 6, wherein said response compzises reducing
the average tf output powet by reducing the instantaneous tf output power during

each transmit slot.



station neeting a predetermned criterion; 10
responding to said detection by nodifying the average
wo booetgsst power of the nobile station over aPCT/EP2003/000992
plurality of slots such that 4st_ falls bel ow what would
have been the average output power |evel had the peak
out put power setting command been conplied with in
all of the allocated slots. 15 2. A nethod according
to claim1, wherein said criterion conprises an
g NCr 8aakth J‘acc‘éogﬁing!tl) Q&%'éo%rhegein @Almgg)%qlsgggl%.r gi's@s%eﬁﬁcing
claim 2, erein sdid respdnse conpri ses reducrng e
thy evagee rifowsptippiwgrdweredbying eldeitika gptdfehe naHdanedsieaus
rf output power during 20 each transmt slot. 4. A
met hod according to claim2, wherein said response
G ONPIA $&shile QMG 21 TOMNBY BERERL the QRSP stROWE EoRrising 2
reducing the take up of the allocated slots. 25 5" A
aeetteder kot o erfpriopeved amBlifint, gharaptdrisdidrig that thengpngroller is
r r.Im ' : ' e 1on_and sai d
B g o RS A PO P o8 Pt = method
asadmdingy tot Ayl pecédngelaih. power anplifier tenperature
threshold. 30 7. A nethod according to claim6,
wherei n said response conprises reducing the average
rf output power by reducing the instantaneous rf
out put power during each transmt slot. WO
2004/ 068738 PCT/ EP2003/ 000992 -15 8. A nethod
according to claim6, wherein said response conprises
reducing the average rf output power by reducing the
take up of the allocated slots. 5 9. A nobile station
for a TDVA network, the nobile station conprising a
controller and an rf output power amplifier,
characterised in that the controller is configured to
control the operation of the nobile station so as to
performa nmethod according to any preceding claim



