WD 02/ 093952 PCT/ US02/ 15066 [0001] COMMON CONTRCOL CHANNEL UPLI NK POAER
CONTROL FOR ADAPTI VE MODULATI ON AND CODI NG TECHNI QUES [0002] FI ELD OF THE
| NVENTI ONVP@R02395The present invention relates to w rel esecaiupor/adoece
comuni cation systens. More particularly, the present invention is

direct ed tigopycodeoNiMCN PDNYRLIPER AA00ER LPIIRRBD WERTTONIRGRN SYSt em

utilizing uplink 2 } gng. [0004]
BACKGRORD | 0005] T ERALE S Ty T U ASIONNTIE R ING TRCHIMIORESTS: o
systens apply adaptive nodul ation and coding (AM&C) to transm ssions to
achi eve angppsprove radi o FRFQYGIETHE INVEAGTRINAND provi de increased data
rates for ‘user services. AMXC techniques take Into account RF propagation
condi t i ong0003Jakhepnesenbifnventinamelassitondreless digitaeontmomrdetion systensrddedeat i on
and coding rates_ that will take greatest advantage of . current RF

propagat i oPPTEGH#IY i thaPrejepb aejentine idimgelad ffore ardcedivisipm gnudfirlsrassagat i on
condi ti ons,A e rm hysical .. . qual 1y ur, t he
receiver i%d%gng% 0 lecggﬂgt %%tlegl%lsh%g%ngﬂﬁﬂg &n‘*é%{sﬁ?%%entf isaépetﬁie to the
transm tt emodithiicihadd\@duisket er m nes the appropriate nodulation and coding
rate for the particular transm ssion based upon the physical channel

qual ity neasurenent. [0007] RF propagation conditions can change rapidly,

Padi o intdPPe i o used to det cPAGROREANEnpr opr ate modulation and
cock 10 AMUBHI A RS AR B
t ransm ssi alaptivosedslatidn dhd @otling (AM&CRdo trandohissibnsm® ghidvednfiimprovieat ency)
bet ween when a quality neasurenent is perfornmed and when that transm ssion
is initiatadip resiEeegization gpd pprvidrancisreed data rates Tapeses servipes. oA Cor m
channel g ut%l:liu{iéfues take into account RF propagation conditions in advance of transmissions in
order to determine modulation and coding rates that will take greatest advantage of
current RF propagation conditions.
[0006] One method for determining RF propagation conditions is to perform a physical
channel quality measurement at the receiver in advance of each transmission. This
measurement is sent to the transmitter, which then determines the appropriate
modulation and coding rate for the particular transmission based upon the physical
channel quality measurement.
[0007]RF propagation conditions can change rapidly, particularly for mobile
applications. Since the quality measurement of the radio interface is used to determine
the appropriate modulation and coding, and since the channel quality measurement can
change rapidly due to the changing RF propagation conditions, the performance of the
adaptive transmission process is directly related to the time period (ie. latency)
between when a quality measurement is performed and when that transmission is

initiated. Therefore, for optimal AM&C, it is necessary to perform channel quality

measurements with minimal latency for all users with active data transmissions.



measurenents with mninmal latency for all users with active data

transm ssions. -1 WO 02/093952 PCT/ US02/ 15066 [0008] Physical or |ogical
control cwemned®sare used to transfer channel quality ne&€rrsSoemoss from a
receiver to a transmtter. Channel quality signaling may utilize either

dedi cat Edslﬁgog]'}q{ysféﬁllapf‘%%%cﬂoc&ﬁﬁh 5RhcIS G REERNto (idRMfeP chGRRBIRYMakifNt I Ol

channel s ared by a Wien dedi cated control channels are used, a
cont i nuousmesdugeradritnfromheareneiver ®© eavanshetdreCharave] quatity fignalmgpaygatilizen of

channel quality _nmeasurenents for each UE. In ter f performance, this is
an opti mal SEsr Gﬁdlﬁﬁeé gpntrphghenacls de eg “%?El&ﬂ‘iuf’?le%n&%ﬁ)r %‘ﬁ%‘h"(@g ceBH®Y nuous! y

avai | abl e. . Lr ans g]}l%g(;{ gﬂgglllj WhGHiediat i Bonk] p&anh@i@a%ée@@c&ﬁi&ﬁ&m the

cont i nuous(fy avai al Tty neasurenent or appropriate nodulation and

codi ng setgipiyling Allginkl dpadvayiabi bher tidedifeapeshagation af chlarhejuatityvays
avai l able in the uplink, the channel can be al so used to support low rate
upl i nk dataeasuaenents &irmagh ULy do dgromstad pgrformanget thisvistan apftisnad sefiusiander cont r ol

channel ap h.is that .physical resources are c i nousl y .al |l ocat ed
even when MGG et i Qi iead et R SO Rl Ay s ey ivec
techni queSo&h@a{b&gtﬁﬁe@{awg%tﬂeaﬁuﬂ%@caﬁhﬁoéﬂ WARBle qtfl.lﬁﬁtyrﬁé_ﬁ@lﬁﬂéhﬁnt _

I nternet access. For these classes of service,” the best quality of service
(QS) is fchpmwpdateinididuddimntanditbdmgrsettiags. Aaldgivnaly,ovith avl¢dicateel canirokl y | ong

idle periods between each transm ssion. These |long, idle periods result in
an i nef fi clempel wayy ava&é‘aliedat%uw@%mecfé@mﬂmgvr 2i99dise o FUROEEAYbe

m nimzed W e i eri odi ¢ dedi cat ed channel al | ocati ons. But
this resul%@g&%}lﬂ%&aﬁ%@%&ﬁ%ﬁ%ﬁpl ability of quality neasurenents. If the

qual i ty neEaso9ETMRNdSials wah thedeiiued TolitrélVetianadll gpréh iEEatliyeisahave
transm ssions at any one point in tine, only sone portion of the UEs wll
have recentesowhesfretonjivaionsly aeeaied eveanthen tﬁl@g k1o &mtﬁ treB YA POWERD|

channel s agp%hlcj:gt?gﬁ of &&%é qg&ﬁquseisgar}g lr{o?lgeglhgglg%igﬁ S_data rate services, for
example, Internet access. For these classes of service, the best quality of service (QoS)
is achieved with short, high rate transmissions with relatively long idle periods
between each transmission. These long idle periods result in an inefficient use of
dedicated resources.
[0010] The problem can be minimized with pre-configured periodic dedicated channel
allocations. But this results in periodic unavailability of quality measurements. If the
quality measurements are not continuously available, for UEs which have
transmissions at any one point in time, only some portion of the UEs will have recent
channel quality measurements.
[0011] When common control channels are used, a continuous signaling channel is
shared by all UEs within a cell. In Third Generation-Time Division Duplex (3G
TDD) systems, the uplink common control channel typically occupies a single time
slot out of multiple time slots. Procedures are defined for each UE's access to the
common control channel and UE identities may be used to distinguish UE specific

transactions.



shared by all UEs within a cell. In Third Generation-Tine D vision Duplex
(3G TDD) systens, the uplink common control channel typically occupies a
single tiwe 0280362 out of nultiple time slots. Procedures ace/ubet/1ived for
each UE's access to the common control channel and UE identities may be
used to dl{é@)uggw aPoilonReeibhbased hRAE URNMEplim cdibhiBa/ Q&3P hannel,

PCT/ US02/ 1506 [0012] To avoid contention-based access to the uplink
comon corihdviiduzhaloeitions aredeqiidedio td $iguaded om theadayvnliguianadon goieolsi gnal ed

on the downlin mron, control channel. Alternatively, sone ing

bet ween t H&2HB ﬁffﬁwaawlac%qmwaaﬂ@gﬂmﬁq@ ttl’ad%@ilfl}?&ﬁ%aés?&eaﬂggﬁﬂﬁ'ﬂ@d. Each
UE then ac L I POLEnW th its
al | ocat i onaﬁﬁ%laﬁ(?:neﬁlggF?ﬁi@é%@%@it@%{;&%%g%%?@%%{ycg hg%&?%?lgg I ct edwby t he
net wor k, afdackbrda@cel tithnks tatlagivns SBies wleki tdnsatdseonis, caphot slovags be

applications transmtting only 5% of the tine), periodic allocations of the
upl i nk  camadisteddnt thel netwerkn ahd sinee apbik twesmisgiops pesy infiedpefatindgmepl i nk
radi o resource .requests.to s ort | .nk, user .dat.a. Additienal |y, when
conmon corﬁpﬂ’gllc?t&%éﬁﬁ?é’lsgmgpg Ongggd/g PB%PGAEE@’&?&QQﬁ %ﬁ’,ca@ 5 1;n lfpé%% power
control MeLhanhs FbRKbISIRnA& ar8 A%B neebasal f2¢ Prépida Finl€ PaHié @ésoghRNNel s
are not continuously available. [0013] at is needed is an efficient
met hod of nequésty toisnppaovinkasert datd. Additienallyj wihen conmgpit ¢omtolgraneeldagecessary
to perform sych hod. Power _conﬁrol will mpimze.the i ngi‘e?;fe ence
i nt r oduced's6§ ¢ | HRETLORNBR KL PEHAHOBIO! PELERISTSERRBRY $35015] The
present | RANLL N ARL AR obl En AR ard FSlonfihu iy lahiBecommon cont rol

p oop technique

channel transm'ssion uUsing an open , ich signals

i nformati qooi3] Whet isdaetéd BKapetfivierittanéthed wilperfsramgnmuwaocintol wdliknnel
transm ssion . in order to achieve an optimzed power |evel. The base
station althindmizieg thespreehead meapisprykdoqsnors sughamethod.i RaweaeomepltHE upl i nk

e fer encg A OB L 203 e Ba SR e TR BorkQon b RSO

[0014] SUMMARY

[0015] The present invention determines the power level of an uplink conimon control
channel transmission using an open loop technique, which signals information in the
downlink prior to the uplink common control channel transmission in order to achieve
an optimized power level. The base station allocates a specific uplink control channel
indicating the uplink interference, and optionally, a quality margin for that timeslot.
The UE transmits over the specific channel and determines an appropriate power level
for transmission based on path loss calculated by the UE and the data received from

the base station.

[0016] BRIEF DESCRIPTION OF THE DRAWING(S)
[0017] Fig. 1A is a simplified block diagram of a base station of the present invention.



The UE transmts over the specific channel and determ nes an appropriate
power | evel for transm ssion based on path |oss calculated by the UE and
t he dat a weameiyds2 from the base station. [0016] BRI EF DEBCRIUSIY/GN6EOF THE
DRAWNGE S) [0017] Fig. 1A is a sinplified block diagramof a base station
of the preserd] Fi%.V?JBtib ANsimplified BIEE §83987 oPETeS@ghibRAS of [¥03fRkerdti 9. 1B
is a sinplifieéed block diagramof a user equi pnent of the present
invention.iny@8i@] Fig. 1 Cis a sinplified block diagramof an alternative

cimpl i 11 ed0Bl B i aiphed BloskFagma g el Eralie SRBRUMIRNT HhRe he ©
process ofst%tg)(gz(;ﬁ}ggg%sg@q#‘;s&go?hannel upli nk power control of the present

i nvention. 1 ow di agram showi ng an al ternative

enbodi mnenf0020]Hig Pisessimplifiedblook dgrarh AQREhtIRIEGAS preberfddSERIddihéN oOF THE
PREFERRED EMBCDI MENT(S) [0023] The present invention wi|l be descri bed
with ref ertbadsogess o dhelcammay eangiol ebannghapdink navwes qeufel af dhe BigsEdent | ke
el enent s t.hro%ﬁ)hout. [0024] Fig. 1A is a sinplified block diagramof a

uni ver sal "HOBI'& t el econmuni cati ons systemterrestrial radi o access
network (Yd6AIYFipas e &R SRk st%ﬁhEg'aﬂaaflt%ﬁ{atisg ehbbdim¥icFih & prodenii cat es
wrelessly over an RF |ink 2% to a UE 30, (shown in Fig. 1B). The UE 30
may be a wvaveltesms cell phone, PDA or other |ike device which nmay include
additional capabilities such as paging, e-nmail and the like. [0025] The BS
12 conprises an antenna 24, (or multiple antennas), an isolator/switch 22
(or like A SeHE AT i fSF e RRETS 1 «yan upl i nk
comon cgﬁqﬁrégl b’g‘hanne P?gg%%?i%,ﬁg coﬁ%ﬁﬁgontrollﬁ\%ﬁg?r%@%’gg)i ty

noni t or i NGOOESJiTie pkésent invention will be described with reference to the drawing figures

wherein like numerals represent like elements throughout.

[0024] Fig. 1A is a simplified block diagram of a universal mobile telecommunications
system terrestrial radio access network (UTRAN) base station 12, (hereinafter BS 12),
which communicates wirelessly over an RF link 25 to a UE 30, (shown in Fig. 1B).
The UE 30 may be a wireless cell phone, PDA or other like device which may include
additional capabilities such as paging, e-mail and the like.

[0025] The BS 12 comprises an antenna 24, (or multiple antennas), an isolator/switch
22 (or like device), a time slot interference measurement device 26, an uplink common
control channel receiver 28, a common control channel quality monitoring device 18,
a summing device 20 and a reference downlink channel spreading and modulation
device 14. The BS 12 receives communications over the radio link 25 via the antenna
24. Received signals are coupled to the interference measurement device 26 and the
uplink common control channel receiver 28 through the isolator/switch 22.

[0026] The interference measurement device 26 measures time slot interference on the
uplink common control channel. For example, the interference measurement device

26 may measure interference signal code power (ISCP). The interference



a sunm ng device 20 and a reference downlink channel spreadi ng and
nodul ati on device 14. The BS 12 receives conmunications over the radio

i nk 25 wve oekgsant enna 24. Recei ved signals are coupl edPCo/UShE15066
interference neasurenent device 26 and the uplink conmon control channel
recei ver 284 HrOmal dblige b8 BrNiald SWu il (R2), w926 kn TBciibt SrtheLapER

nmeasur enent device 26 neasures tine slot interference on the uplink comon
cont rol chahntkferdaoe oaxthaapplink ¢dremomtentfed chameel.neasur enent device 26 nay
measure interference signal code power (ISCP). The interference -4 WO

02/ 093952 (BB I s Pacive s Wﬁ%@%@rﬂmﬁmﬁ@e{%@m&@ dewiogegsiTes( | cc),

NG i o5 t . : t j
cont rol - EPER B silal i AT conBlor St BRENGS (il cEni i S0MTRR
or |ike defi@EmesseRicVd@viceal8l fanpbhistinghBe vhamal doRtrbhe@Opbi e n

control channel to the channel quality (CQ neasuring device 18 for
noni t or i ngeanireor hemne|chewrl eod pradling b quakityuparigik(Q¥D givomtEol channel

and provi di jty mar.qgi for .a give . 1,002 he can be

ol gnal o, PBAs It M ca 8% Rudled ToL ptand o el SPT b BESRAR o e
(Sl Rta getpaddiaioct (FRUE, f thaBEUSSM8%isdlofs %@E@cgd tPachfeRe EYRe Qi GnQM can
al so be based upon a corbi nation of factors including the SIR arget, RF

pr opogat i oaiso bebaketliupos aarvaittnatidneofPaGorsdgeludagethe SIR g, Riepopogdtioa desi r ed
by the UE 30.._In turn, . the Sl R arget n%é?be_based upon neasurenments from
previ ous tORAEIANS SpG/RT theddRY reguirpraents fyft senes:e@%wdiyth%@épo@kw&r or rate

(BLER) . R L O U LS LRI ok B DB WM Sy GEANELET, o1

each i ndi vi K~ conmoni contro oca can, as one option,

be separ atéﬂrﬁc@aemzt Eefh Rythé BcBRrb2 rte (BLER) elUnlikeahe dplids intéhpste N
Figure 1 C. [0029] Referring back to | A when not specified glvi the BS 12 or
when not clewelt BietQM is motl saquared yor ¢ach bEligdnak ypdin®omepere centroal @lloeatignt he nost

recent QULS dsed: o] 90301 L The L g AN P U3 e RS £oPBRN St b 455t 2N

shown in Figure 1C.

[0029] Referring back to 1A, when not sf)eciﬁed by the BS 12 or when not constantly
updated by the UE 30, the QM may be stored and the most recent QM is used.

[0030] The Icc and QM values are applied to first and second inputs of the summing
device 20. The output of the summing device 20 is input to the spreading and
modulation device 14. Although, the QM and the Icc may be combined by the
summing device 20 as shown, they may also be encoded into a single parameter,
further reducing downlink signaling overhead. As further alternative, the Icc may be
signaled separately, for example, on a broadcast channel. In that case, only the QM
will need to be signaled. The Icc and QM, if not combined or encoded into a single
parameter, may be separately input into the spreading and modulation device 14 and
sent over separate downlink channels. The output from the spreading and modulation
device 14 is passed to the antenna 24 through the isolator/switch 22 for transmission

to the UE 30. The QM and Icc are signaled over one or more downlink control



device 20. The output of the summ ng device 20 is input to the spreading
and nodul ati on device 14. Although, the QM and the Icc nmay be conbi ned by
the sumwog2desssrze 20 as shown, they may al so be encodedPCrtusoa1®sangl e
paraneter, further reducing downlink signaling overhead. As further

al ter nat i Véhanh&l8. treé p%ﬂo%ne@sh%?ﬁérﬁﬂm?ﬁcﬂﬁ%@l%ﬁb ed BY tIRXEEH(0as Wil 1R
e

broadcast channel. In that case, only w il need to be signaled. The
| cc and QMxplldinetbin forthtn detal berematteded perfooned e thyl referpaeairetwal., nmay be

separately ipput into the readi_.ng and nodyl ati on device 14 a ent over
separat e o[QQgﬁiAﬂ@h@Wé‘n ’&Ssl.sﬁ'ﬂﬁﬁregﬁg‘b{ﬁr}erﬁ?ﬁﬁﬁ!@ﬂ%ﬁ% &anfg! éﬁ%ﬂ“%@uitati on
device 14 | I L : for
transm ssi %%uﬂf%ér?ﬁgﬁ Ei}l:aE Q‘ge : ﬁ%egl@ %eéﬁ%ﬁ é:rg&ggr%gtog ﬁbélg%%h&ﬂet@\%ﬁgﬁg%zmr e
downl i nk cihat i @lerfomdtilb &30 8RGhsP6ihlibiS02 2a8 GEOUEQR MO & 5ot céhigal pathe | 0SS

measurenent, (which is perforned by the UE 30 as w |l be explained in
further deprasent finsieatipmmthether thesmprspremnenitideseribecbhereineare sert avkbapiaele [ 0031 ]

As shown, Fi.gs. 1.A-1 C ref f h | d |
Channel (s aiee Sibhirly s 8nels, bl sRuES s SBAURR FoibBRts SRTRESopides oniy
a portion gfanhie Ftiitg&ﬁftérﬂﬁlateﬁiftﬁ%ttde%nﬂﬁﬁﬁt%@f@eﬂ%ﬁén‘é@ﬁﬂd/bf‘@mﬁﬁﬁ eh&tRld on 12

and the UE 30. It is not central to the present invention whether the
measur enenmsy tessad withintbe spirit ands®pabf theqrestnsinvghion.r ef er ence channel , a

single control channel or nultinpl ef erence and/ or_control  chapnels. It
i s cont enpPateRatfEREL0 E%Bn@@ﬁ@%é?‘@@?ﬁ?? BRI 20 A @eﬁmréwteﬂé nel s

b d wdhin.t Lt : 1 1.on. 032
1oy, e A R A SR8, By R 08 i 4002

i sol at or / sydidtdtiodddevice 44 farad Bty echadiletion aakéoding dontrallpdhdt showa), a
cal cul ation device 42, power |evel calculation device 44, an adaptive
nodul at i orsigeadingotiicatyet otit raofl| arpgwiest aspbfipn 50a TEheyreatanng 32defsiess 48 and

T over ¢ nepgCagotis o RETE Buctine RE TRk and BPEHE s ordliinichfils' "
i sol at or / sy BédisoBorRRRIARY, & HpkSprbitd RetithtNBe FEtRNEBEREERRBYer eCei ver

36 (i.e., the reference channel(s)), or the signaling receiver 48 (i.e., the control
channel(s)).

[0033] The reference channel receiver 36, receives and processes one or more

reference channels in a manner that is well known to those of skill in the art.
Accordingly, such detail will not be included herein. The reference channel receiver
36 performs an estimate of the reference channel for data detection and provides the
power level of the received signal to the path loss calculation device 42. The path loss
calculation device 42 employs the power level to determine power loss in the
downlink transmission.

[0034] The QM and Icc information transmitted by the BS 12 are received by the
signaling receiver 48, which passés this information to the power level calculation
device 44. The power level calculation device 44 uses the outputs of the path loss
calculation device 42 and the signaling receiver 48 to determine a proper power level

for transmission to BS 12 as a function of path loss and interference in the RF link 25.
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36 (i.e., the reference channel (s)), or the signaling receiver 48 (i.e.,
the control channel(s)). [0033] The reference channel receiver 36,

recei ves wod2ppsesses one or nore reference channel s i nPaTrEsnnewwes hat i s
wel |l known to those of skill in the art. Accordingly, such detail wll not
be i ncl udggoismelebutphit a4 SfF Abwdl RelculaE6g ideeice 43 Ge@dnfestiesowputest | mat e
of the reference channel for data detection and provides the power |evel
of the reqeiweedfsiggdEl10t datchetrplafithe pewecanplifierti0onlkrepower amplifigieOpat h

| oss cal cul a}ttl on device, 42 enpl oys the power |evel to determ ne power | o0ss
in the dARFAHIR 353PREQATS on. [0034] The QM and Icc infornation

transmtt e ] Y, & | reca) , Whi ch
passes t hﬁgoﬁqf%lr%n% otlng{ gﬁ(feﬁgﬁglglﬁgﬁgl gv%%ﬁgglétlt%iuigg? ill%?s dlgvi@llfr:%@gﬂ}hﬂf%The
power | evekolaik/switalh Bdandehd arerdd 32ses the outputs of the path |oss

cal cul ation device 42 and the signaling receiver 48 to determ ne a proper

power | evdP037%ldks thoamehplkidli wrihe grisgoull yndegstands IR fitihizes, 41N EEssogn g

interference jn the RF L.ink. L L.093 i .0035] The
out put 44 PR EGp feBaf o iy R e SR Rl R BT
pover of tdyaiddEsibi. Dala &P BE dhsiffiteling sfam@ted BBl ithe esgrdéhted UtaioWRn
anplifier 50 anplifies, as appropriate. [0036] The output of the anplifier

50 is trarshediledifardrandreisBisn i2 ondpowmgte tithe slofss dloa {IRMD she Céhingerfameret he
antenna 32. [0%{% As those of skill in ti}.e art vvoulag utgdergttand . TDD
utilizes aMe3sHFRIRGNS &roghthespmg il RERIIQHSy TS Is ey YEuqhls & fetprpupine
transmtt SRk ri Sl | Al ; : to be
transm tt:tgel S s%&ﬁ%ﬁ?@&&%ﬁéhﬁﬂﬁﬁéﬁ gjéh%‘éfk asq;itllé1 I%Grk?e:erféﬁg%ﬁg ul et% for
transm ssiduil Beefafter, ther®Q tinteefesdnot sneaficemEDas trivesuSe) iahtler BSr Bhise
measurenent fromthe sane slot_in a ﬁrevi ous frame is very valuyable in

det er mi ni rggnalerbinibedpwnlivk ey aeriPhie camgmasrconfel BRHERENTHEH- As wil |
be descri tt883é]rbr%r &85 &iment of the method 10 of the present invention is shown in the

flow diagram of Fig. 2. In this method, the BS 12, at step S1, the reference channel is

-

transmitted, with a power level known to the UE 30. The UE 30 continuously
calculates path loss at step S2. The BS 12 continuously measures uplink interference
on all time slots, at step S3, based on transmissions from the UEs, (only one UE 30
being shown in Fig. 2 for simplicity); and can also be based upon transmission from
other base stations, (only one BS 12 shown for simplicity).

[0039] The BS 12, at step S4, determines the need for an uplink common control
channel, for example: 1) an AM&C measurement report; or 2) Hybrid-Automatic
Repeat Request (H-ARQ) control information. This determination may optionally be
in response to the receipt of a data block. At step S5, the BS 12 allocates a specific
uplink common control channel, indicating the uplink interference level Icc in that
time slot. The BS 12 at step S6 signals the uplink common control channel to be
utilized and the uplink interference level (Icc) for the allocated channel. These
parameters are signaled over a downlink control channel. Note that the parameters of

the specific uplink control channel may be implicitly known.
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detail hereinafter, the CQ interference neasurenent as neasured at the BS
12 is signaled in the dowlink in advance of the comon control uplink

t ransm ssworn2/09398038] One enbodi ment of the nethod 10 of P&/ ysors®nd
invention is shown in the flow diagramof Fig. 2. In this nmethod, the BS

12, at st E{@O@)&]ﬁhetﬁﬁ I3 TR SRACS7 CORBBhed fhe dppfipeidtd hﬁl%kp}%ﬁv@r fevepysr | evel

known to tthe UE 30. The UE 30 continuously "calculates path | oss at step
S2. The BSrah2missitvni touloeBS yl 2roessiupes the bumdnt pathdp§saneasored yrthaUE 30 ate sl ot s,

at step S3, based qn trapsm ssio fromt UEs, _(only one UE 30 being
shown in Fﬁtﬁ’.gzzalﬂ%ﬁleé}l TCe VPpiﬁd’béaé‘i*F %%B%Béailé’ed upon transni ssion

: i | ¥ ) BeBBased upon |
The B 12 LAPIRELn@) Aol o RGeS pRBYELIH, e LB, Mo 2001

channel , fegnatodalhe wilh, oz2rsepivile fiB@s tHetibiferdepaétel Iod. Thidhrhaliveut omat i c
Repeat Request (H A control information. This determ nation may
opt i onal | yamebodimentexfplammetiod 20 thepeeset imfention ig showinoalig Al psedgings, t he

S5 12 3| e B RS s SETER, SO el gty the
signals t %g.@ﬂaﬂﬁeﬁﬁ%@&d@ﬂ@éa&@ asF&MBlpldnnP e s%aﬁb L6k ROFrobBRrsIP! | NK

interference level (lcc) for the allocated channel. These paraneters are
si gnal ed oWewesed fumter nptimiwationis achived by additiendllyastigitahieg pacqrested Mof  t he

ifi link co) | ch | be implicitly k . -7 "D 02/ 093952

PCT) US02/ Tetbhe {pIsopra ey Shinelellgsatyn. Hod QMBEcE AORgAER: | at o

| i nk . i SSi . t 3 t
path | o5 HEeeBan ot oRRSl;SRh O Robint Weling PraRtated Rap A FiLY P oo
obt ai ned f3 ghowishieeptss hddifie@@4dtep SH4 aaitltepG7hrsdHiiBbES WEFESTANAREhGw L @r nat i ve

enbodi nent the QM may al so be signaled along with, or separate from the
i nt er f er erlwdh Fégse? andd, ththBS 12 mey patfpire step iTeeppmsefo raeeivimg pdata20 of

L1, RLESCT ST % 5 Shat Kb ol o) S g Uy ot m et on
[0042] Referring back to Fig. 2, the transmit power level of a UE (Tue) may be
represented by the following equation:

Tyg =PL+Icc Equation (1)
where PL is the path loss; and Icc is the interference level for an uplink common
control channel communication. The path loss (PL) may be calculated as follows:
PL=Tgrgr -Rus Equation (2)
where Trgr is the power of the reference signal at the BS 12 and Ry is the received
power at the UE 30 of the reference signal.
[0043] The UE 30 at step S8, initiates an uplink common control transmission at the
uplink transmit power level calculated using Equations 1 and 2; the transmission being
received by the BS 12, at step S9.
[0044] When the QM is transmitted from the BS 12 to the UE 30 as shown in the
alternative method 20 of Fig. 3, the transmit power level of a UE (Tyg) may be
represented by the following equation:

Tyg = PL+QM-+tlcc Equation (3)



Fig. 3 that are nunbered the sane as Fig. 2 inplenent the sane steps of the
procedure. However, further optim zation is achieved by additionally

si gnal i ngwe eeepeested QM with the uplink common control e@lanrset/15066

al l ocation. The QMis based, anbng ot her aspects, upon previous

transmi ssi 9T AR PRES, (P dthe Wesit GGRIHBANALiSIRACSS thE liflerferdnhows
step S6 nodified as step S6A and step S7 nodifiéd as step S/TA. As shown in
bot h Fi gs.leReldorith8 uptitlecdd@mda comtyolphafimel nomtnepicsdon.nThesatio se(RL) maycei vi ng
a data block; aqr nmay_he independent of whether or not a data block is
recei ved. lfm?alatﬂé%fqllw= back to Fig. 2, the transnit power level of a UE

(Tue) may be represgented By the foll ow ng equatd on:. = PL+l cc Equation
(1) where PL is the%%gﬁﬁﬁl %i@; and lcc is the ir?f‘@%lgfr{g‘lr?ce | evel for an

uplink congRére "Iﬂiﬁ%}?isrtﬂé pé&Rasthe ETEIRUOE §ighalQ0the BS 1Rahh R Q3Sthelédeivady be
calculated as follows: PL=TREF -RUuE Equation (2) where TREF is the power
of the refravesred thé rpfierencetsignad aBBe1¥E.and RUE is the received power at the

UE 30 of t erence, signal. .[0043] The UE 30 at step S8, .initigtes an
upl i 1k corbIHS IR gt FatShpd dPg e el M anlrgH AR Hopisier Tl ol

cal cul at edmbsd, RO FIRH O Srehcffdfel 2an & b0 $1Hhe 8116¢hBR hidsack & by the
BS 12, at step S9.” [0044] When the QM i's transmtted fromthe BS 1Z to the

UE 30 as showny ilowt beencgl tyglindatinterferentd adeR0renienkiig. avdjlableetd tlandit power
| evel of a UE (TUE) pay be represented by the follow ng equation; TU =
PL+QWI cc EHermetsHy by me_asarmm@ke@@ﬁ@@nm%%ﬂzb%eweg mgk%éwl% the
path 1055 ¢ b8 cboI ARRIEPOr SHEL b TRIAL B AR Gl LS it LI pRence
| evel for $he uplink conmon control channel” conmmuni catl on. The pa | oss
(PL) may &geertaylaistth asidgé BGMEDD mode timeslot, still further efficiencies are

perceived. Normally, in slotted systems employing similar open loop power control
mechanisms, interference must be reported for each slot for proper operation. Since
only one slot is used for the uplink common control channel and therefore only the
uplink interference for one slot has to be signaled, minimal overhead is introduced to
the downlink allocation signaling for the benefit of more efficient use of uplink radio
resources.

[0046] While the present invention has been described in terms of the preferred
embodiment, other variations which are within the scope of the invention as outlined

in the claims below will be apparent to those skilled in the art.



PL=TpF - RUE Equation (4) where TREF is the power of the reference signal at
the BS 12 and Ris the received power of the reference signal at the UE
[ 0045] Thwopres®s:l | nvention has several advantages over pPCTarsoatieéret hods.
The neasured uplink interference |evel can be specified in the allocation
nmessage, assuring a very low |latencyAimd nk interference neasurenent is
available to the UE. Alternatively, the neasured uplink interference |evel
can be prdWhaiad claimed ke downl i Nk common control channel or other neans.

Since the AMRC uplink cqgntrol channel is.. expected to. exist,in i.ngle 3G
TDD node ti nesllot, meﬁwfluf"tr er@?‘??‘@i%‘?ﬁe@’"‘é‘? ev?}e]f“c%i%e&‘?ssl\ﬁgﬁ%l 'y, in
slotted Syc%hﬁﬁﬁni@éf@n"%’s&ﬁl 2 #iéiﬁg% e'sFa@iBnpaﬁM’ea{t 16R06hOse IRHERTS,
interference nust be reported for-each slot for proper operation. Since
only one UR), tempiseml fierstdpeafupl i nk common control channel and therefore
only the wuplink interference for one slot has to be signal ed, m ninal
overhead is introdgked tid base stabipn|tranrmitiing @ signahovr giliysigl mehrenage

benefit of ,nore.effiGrent use of uplink radio resources. [0046] Wile the
pr esent in@gm‘ﬁé%fﬂ}?a@been described in terns of the preferred enbodinent,

other variations wWibph adapd WH &Hlculithes $ AR08 rdsPendivey/Nthe @nd®iseishl | ned
inthe clains below w || be apparent to those skilled in the art. -9 WO
02/ 093952 RETthegiRkitsnetrerCeshMBel \Whpew¢rseting afechitls is known teethh &E:f or
determ ni ng uplink r Iicgvel in a wreless di %IBL}{aillf comuni cati gn system

owe
conprising a base s(P_ ti oitidpepe fa_nPBa’éetgp‘Bﬁb‘fngéP _ ﬁ’éﬂ’f“SSI(’{lJ%O,m mpri si ng
the steps Ok mbRlrigla uBRIRIAEALLAL (1AM ik 3% f vHifh Ble UK HandnREY ST cal
ref erence ~channel to the Uk
(d) said base station, allocating a specific uplink control channel
indicating said uplink interference level in the channel, said allocation and indication
being transmitted to the UE;
(e) said UE determining an uplink power level based on current path
loss calculated by the UE and said indication; and
§3) initiating an uplink control channel transmission to the base

station having the power level determined at step (e).

2. The method of claim 1 wherein step (d) is initiated responsive to receipt

of a data packet which includes data for transmission to the UE.

3. The method of claim 1 wherein step (d) includes generating at the base

station and transmitting to the UE a quality margin.

4. The method of claim 3 wherein step (e) further includes using said

quality margin to determine said uplink power level.

-10-



(b) said UE calculating a path | oss, responsive to the transm ssion over

t he physical reference channel, a power setting of which is known to the
UE, (c) waiodop®se station, responsive to an uplink transmecggisonifosom t he
UE, neasuring an uplink interference level for tine slots in which the UE
transmts; (dj sai ghRasShGE Gt d18ih 4 WHRGA S GhafitPRAPA tréndhitted byGasat r ol
channel indicating said uplink interference |l evel in the channél, said

al | ocat i orbaaeicstativohi giadludes a begwed tor antenferenesd ratio t(RBR)UErgéte that athd UE

determ ning an uplink power |evel based on current path 1oss cal cul ated by
the UE an&raé’éwsi%qoég?g%ﬁ;méﬁ?& 18 £XPECHditP ERIgES-an upl i nk control channel
transm ssion to the base station having the power |evel determ ned at step
(e). 2. The nethod of claim1 wherein step (d) is initiated responsive to
receipt of a glata prekefetd oh ddigl Bdehedal a f@ility MaRgH 9§i0Prdviodshe UE.

3. The nmethod of claim1 wherein step (d) includes generating at the base
station arithosmagsion fremrihe basetstasions lase@i&a']th@ VHaistsipr(e) # a qoakitshmerggtlisof cl ai m
3 wherein st e) further includes i sai.d ual i margin to determ ne
said upl i rﬂ@%%@g’%o)f%\%?s?m- %S%Sw/ﬁgéég%eﬁ%ﬂ%ﬁiﬁé%%es 5. The method of
claim4 wherein the quality margin transmtted by said base station
includes a signal to interference ratio (SIR) target that the UE

transm ssi on th t he Thasetistdatfictaimidswierpi@cheqhality raaigineanel inrfeffnee legelhod of
claim 3 wherein a quality margin of a previous transm ssion fromthe base
station i SrusePds) ipRe suEelepagimeter fon ransnssipmatistsP Fhrgin is onmitted from
a present transm ssion of the base station at step (d). 7. The nethod of
claim4 wherein the quality margin and interference |l evel are encoded into

a single parangter fAohethb@RsBngsioyng ah opéElPop tichnique for determining uplink

power level in a wireless digital communication system comprising of a base station
and a plurality of user equipment (UEs), comprising the steps of:

(a) said base station transmitting a signal over a physical reference
channel to the UEs;

(b) said UEs calculating an expected path loss responsive to the
transmission over the physical reference channel, the power setting of which is known
to the UEs;

(c) said base station, responsive to uplink transmissions from said
UEs, measuring the uplink interference level for time slots in which the UEs transmit;

(d) said base station, responsive to a data packet containing data for
certain ones of said UEs, transmitting a request to the last-mentioned UEs to perform a
power level calculation;

(e) said last~-mentioned UEs receiving a request transmitted during
step (d) determining an uplink power level based on path loss calculated at step (b) by
the last-mentioned UEs and data received from the base sfation; and

® said last-mentioned UEs initiating an uplink transmission to the

base station at a power level determined at step (e).

-11-



8. A nethod for enploying an open | oop technique for determ ning uplink
power level in a wreless digital comunication system conprising of a base
station wod2@burality of user equi pnent (UEs), conpri siPag/ushe1®seps of :
(a) said base station transmitting a signal over a physical reference
channel to the gUEs; Aﬁ&h%&T&_éﬂﬁﬁoﬁﬁé‘a‘ﬂbﬁéﬂ 138p BRhANAE Fr AtePdining Ak
responsive to the transm ssion over the physical reference channel, the
power set tpavgerdéveltn e lwitedesk digital comntuneaties systah comipdsdrhefa basststaiion
responsive to uplink transm ssions fromsajd UEs, asuring the uplink

i nt er f er erf®d at &sAst oncomobilgermingl (UEL campeisngkle $eRs 9 ansnit; (d) said base
station, responsive {\0 a t..contal pi f i es of
said UEs, transm ttl(gﬁg asa?cgégseegs?ﬁ {%gl qar?gﬁl'ﬁtgﬂslg-an%ﬁq%ﬂeer&q{?é{gﬁ%%égée}? orm a
power | evedhaddlGohld UBD, (e) said |last-nentioned UEs receiving a request
transmtted during step (d) determning an uplink power |evel based on
path | oss cal cul at efblat s ppldpetinghe patts dosseresporsve WEShephysigtla

received fromthe base statian; and (f) said. l.ast-nentione > initiating
an upl i nk rFfeémcﬁic %trtaﬂsnflﬁ%lm’o%@%wé‘i%ft%oq‘é’fhlgh ﬁ)é’r Q’\}EF HEZt ermined at
step (e). -11 WO 02( 093992 RS/ LERZ AR08 uphnk ArdFRENRMHN & oRETRIrQYbied an
open | oop technique for determ hing uplink power level in a wreless
di gital caimesbotsad said bayesttaiongonpri sed of a base station and at | east one
nobile termnal (UE), conprising the steps of: (a) Hi;ai | base stat.ion
transnitting a si gn&d) oved Daseysation, TEPRISEIfc &0 BHfariih _kt BaRFRISTRR, ()
sai d UE Carh&a‘éhﬁ}lg ﬂghﬁk B{%&?er%ﬁ’cse%{ Eiﬁl%ps?&s 'ir%/\f{hfcﬁ ey iRl reference
channel transmssion, a power setting o I'ch Ts 'known 10’ the UE

(e)  said base station, allocating a specific uplink conirol channel

indicating uplink interference in the slot, which is transmitted to the UE, together with
additional data; .

(f)  said UE determining an uplink power level based on current path
loss calculated by the UE and said uplink interference; and

(g) said UE initiating an uplink control channel transmission to the

base station having the power level determined at step (f).

10.  Themethod of claim 9 wherein step (d) is initiated responsive to receipt

of a data packet which includes data for transmission to the UE.
11.  The method of claim 9 wherein step (e) includes generating at the base
station and transmitting to the UE a quality margin for use in determining the uplink

power level for the UE at step (f).

12.  Themethod of claim 11 wherein the quality margin includes a signal to

interference ratio (SIR) target that the UE transmission is expected to achieve.

-12-



(c) said UE, generating an uplink transm ssion in one or nore tineslots to
said base station; (d) said base station, responsive to said uplink

t ransm sswom/093yeasuri ng uplink interference for tinme sl oPsTiusomkioeh t he UE
transmts; (e) said base station, allocating a specific uplink control
channel indi cdBi ngTupletkod rifeclbigd ancehereid heqsdliay mamirc bf iaspteviorsmi tt ed
to the UE, together with additjional data; i)}fg% said UE determ ning. an

upl i nk povieansmissim ferdbie basestatioans ussdthy the S¥satetapdf) ifeamalily maegiUE and

said uplink .interference; .and Sgl E initiatin n uplink control
channel troa\]ﬁgtﬁaglé‘)lr%ﬁpf?fe]{l%am@;sg%’ns%&ﬂ? E?‘Feﬁga&;]ioﬁgatt ?tﬁg(%o\mer | evel determn ned
at step (f). 10. The nethod of claim9 wherein step (d) is initiated
responsive to receipt of a data packet which includes data for

transm ssi on t d4t he ToEmetiod oflckimetl voebreih qubliym:@ginted aptink indgrfgrencei ncl udes
generating at the base  station and transmtting to the UE a quality margin
for use iﬂﬂ@?‘é’r@?ﬁ@tﬁ@sﬂ%eﬂﬁpﬁ}?@r?ﬁdﬁwm%m 50 (fhe UE at step (f). 12.
The nethod of claim 11 wherein the quality margin includes a signal to
interference ratio (SIR) target that the UE transm ssion is expected to

achi eve. -12 W9502/ 0936(%3d REPbWEDEInto0B&wediBa bako stati®i iath wer ejuipiied:l
wherein a quality margin of a previous transm ssion fromthe base station
i s used byUHecaympugingtep (f) if a quality margin is onitted froma

present transm ssion.of the base station.at step {(e). 14. The nethod of
claim 11 wherein qugaf)i tysaﬁ‘g‘_’%sle_r??agr?a F’?’ffﬁng ﬁf@?‘?ﬁr ence are encoded into a
single parameter fogp)ragsdUssle0dvAal saldeRgla hnd éﬁculéms%tﬂmtﬁ Rsspover
control between a base station and a user equi pnent (UE), conpri sing:

(¢) said base station measuring uplink interference of any UE
transmission,;

(d)  said base station, allocating a specific uplink control channel and
transmitting said allocation to the UE including an uplink interference level in the
channel;

(¢)  said UE determining an uplink power level based on said path
loss and said interference level; and

(f)  said UE initiating and uplink control channel transmission to the

base station having the power level determined at step (e).

16.  The method of claim 15 wherein step (d) is initiated in response to

receipt of a data packet which includes data for transmission to the UE.

17.  The method of claim 1 wherein step (d) further includes transmitting a

quality margin to the UE for use in determining the uplink power level.

18. A method for determining an uplink power level in a user equipment

(UE), comprising the steps of:

-13-



(a) said base station transmtting a signal; (b) said UE receiving said
signal and calculating the path loss; (c) said base station neasuring
upl i nk i nverckes®sre of any UE transm ssion; (d) said bas@CTusny/ o

all ocating a specific uplink control channel and transmtting said

allocation to the UEd)i ncludivhg a?ﬁgﬁﬁ?loivl&:(%}%(}@%‘ﬁflfe%r@l%echlaﬂﬁl in the

channel ; (e) said UE'determ ning an up ower | evel based on said path
| oss and sai d i nt er {©r eneepdmizvel tp therceceipt of diedsigiialj culdulatingan expbeted! | nk
control channel transm ssion to the base station-having the power |evel
det er ni ned@ft 10§8:ep (e). 16. The nethod of claim 15 wherein step (d) is

initiated in respon to_ . L i .dat iech_ | ata for
transm ssion to the%%E. T?‘%l@ﬁ]%e%ne@kg 1%? 0fzrl g‘?‘%’]ﬁ? \k#eﬂrﬂgi%d S gp §§58f urt her
i ncl udes tih@G&#gtthé BGodnt SfuletfepenoBigihe chonddte UE for use in deternining

t he uplink power level. 18. A nethod for determ ning an uplink power |evel

in a user equi prent (d)( URjsterounipgi ai updinkinover devel based-onawrp@h 10530982
PCT/ US02/ 15066 a) receiving a signal over physical reference channel; (b)
r esponsi vega‘(do‘nfq’iéer%@éj?‘fﬁl’%’p the signal, calculating an expected path

loss; (c) receiving@n ajlgabl AN yRfiniS REftrdl ChahRbl HnRBLi6R hathRnaR!

i ncludi ng the amount "of Interference 1 n the channel; (d) determning an
upl i nk povwewer davel detesrthednt sep (H)pat h | oss and said interference |evel;
and (e) initiating an uplink control channel transm ssion having the
19. A method for determining uplink power level by a user equipment (UE),
comprising:
(a)  receiving a first signal;
(b) calculating the path loss of the first signal, the transmission power
of which is known;
(c¢)  receiving an allocation of a specific uplink control channel;
(d) receiving a second signal indicating the interference level in the
allowed channel,
()  determining an uplink power level based on said path loss and
said interference level; and
(f)  transmitting on said uplink control channel at the power level

determined at step (e).

20. A method for determining uplink power level comprising the steps of:
(a) receiving a signal;
(b)  calculating path loss from said signal;
(¢)  receiving the allocation of an uplink control channel including an

indication of the interference on the channel,;

-14-



power |evel determned at step (d). 19. A nethod for determ ning uplink
power |evel by a user equipnment (UE), conprising: (a) receiving a first
signal; (Wpoeabmst ating the path | oss of the first signal pCrhisoyrsnesm ssi on
power of which is known; (c) receiving an allocation of a specific uplink
control channel; (djdy ecésteintiging theaplik sowerdeveél bdsedadn bugh phth loset andf er ence
| evel in the aI | oned channel ; (e) determ ning an uplink power |evel based
on said pawwrﬁemeéw adid interference | evel ; and (f) transmitting on

sai d uplink control ,ghan the ' t (e). 20.
A nmet hod for determ ‘rf)l nggaﬁl})ﬁn‘anﬁlgpomr Vﬁpelvme glgr?%%ﬁéli%{ﬁgapﬁge g(EWér 1%91 (a)
recei vi ng @térhhed at stdp)(dg.al cul ating path | oss fromsaid signal; (c)
receiving the allocation of an uplink control channel including an
indication of the interference on the channel; -14 WO 02/093952

PCT/ US02/ 15066 __(d) .det t he. upl powe vel based on bot.h path

| oss and i nt ePfler e At %Qg]é Eg‘?ﬂ}“{”é‘ﬂup %E?Wtef e?fﬁle PRIRTISLG, (9L iSTARS Obint r ol
channel at the poweg,l ev ed at step (d). 21. A nethod for

det er mi ni ng upl i nk E(} FBIL:%I\Y%%I 2{r1i sing the steps of: (a) receiving a
signal; (b) cal cul a{h)ng &elchhatkngslsathﬂ&ﬁfm chig isipnal; ;

(¢)  receiving the allocation of an uplink control channel including an
indication of the interference on the channel and quality margin;

(d) determining the uplink power level based on said path loss, said
interference level and said quality margin; and

(e)  transmitting on the uplink control channel at the power level

determined at step (d).

22.  Themethod of claim 21, whereby said interference level and said quality
margin are encoded into a single parameter, and step (d) further includes decoding

said parameter.

23. A system for determining uplink power level in a wireless digital
communication system comprising a base station and at least one user equipment
(UE), comprising:

said base station having means transmitting a signal over a physical
reference channel to the UE;

said UE having means for calculating a path loss, responsive to the
transmission over the physical reference channel, a power setting of which is known to

the UE;

-15-



(c) receiving the allocation of an uplink control channel including an
i ndication of the interference on the channel and quality margin; (d)
det er mi niwg@ okeg39apl i nk power | evel based on said path | os®CTABOU15066
interference level and said quality margin; and (e) transmtting on the

uplink control changgl ke Q8o AP g! BYRL re @1”\7@1’[8% %‘lmﬁtt%sﬁ‘lﬂs)smnzz The
nmet hod of claim 21, whereby said i n?erference | evel said quality

mar gi n ar drendodél, fornweasuriigeyl wpliphisedtence kmel fetmpe sldpsmwmdheheUEcl udes
decoding said, paraneter. 23. A systemfor determ ning uplink power |evel
inaw reltb9§’§méfﬁg| tal communication system conprising a base station and

at least one user CQBIEDL i HRving AR Bl AoedRbd HISRC ALK by 9

means transmitting a sighal over to the UE

sai d UE hashahge] TR@idstid®said aphitlk altérigteiceflavé] th dssSchan@slp o4ig ia¥iBcdtiont 4hel
transm ssion over the physical reference channel, a power setting of which
i s known tindicatien being tpgswiied 2 684982 PCT/ US02/ 15066 said base station

havi ng neans responsj u ransm.ssion fro

Tonsuti ng an upt | ok g falieERart be BRI AT M TR TheFlen e
transm t s;s,gAlAc 288 paftdddddid@dicagoeans for allocating a specific uplink
control channel 1 ndlpcatl ng said uplink interference level in the channel,
sai d al |l ocation andsaidntiEcatving eamny for ansiatihg eah tuplihk ecduol saiadnélE havi ng

means for determni ng[ an uplink power |evel based on_ said calculated path
and sai d itFSBASSIGNO gﬁgase station having said uplink power level.

24. The system of claim 23 wherein said base station performs said
allocation and indication responsive to receipt of a data packet which includes data for

transmission to the UE.

25. The system of claim 23 wherein said base station further includes means

for generating and transmitting to the UE a quality margiri.

26. The system of claim 25 wherein said UE further includes means
responsive to said quality margin for determining said uplink power level based, in

part, upon said quality margin.
27. The system of claim 26 wherein the quality margin transmitted by said
base station includes a signal to interference ratio (SIR) target that the UE

transmission to the base station is expected to achieve.

28. The system of claim 26 wherein the quality margin and interference level

are encoded into a single parameter for transmission.
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said UE having neans for initiating an uplink control channel transm ssion
to the base station having said uplink power |level. 24. The systemof claim
23 wher eiwogiogBobnse station perforns said allocation anaCragoraioson
responsive to recei pt of a data packet which includes data for

transm ssion tgyt hergggsesr%gi 'r%g@ltmt)%igﬁ o -p%g;paeﬁlgo}}%r}lero%- NeS@licudase

station further inc e for “"generatin ansfimtting to the UE a
qual i ty nmateggrminidf.uplihk psywet relodongiraing: 25 wherein said UE further includes
means responsive to said quality margin_for determ ning said uplink power

| evel based, in paPtrecelysAosRrevinga signal auers physwal referancs chaghelotiec| aj m 26

i gnal 't o (TPl pEEP P EACHTO S BenBE, prlf 36 BB A BRI B,

base st at ifRchiforCRES! Reerf@emehérYe. 28. The system of claim 26 wherein the
quality margin and interference |level are encoded into a single paraneter

for transm ssion. - ipathdogxapabsatoraitulsiny asopected path dosgsesporsiva tonent

(UE) which, enpl oys .an .open. | oop technique for determ ning uplink power
| evel co P?g’ﬁ _ogs%pgéggn%r for receiving a signal over a physical

reference channel, taggfv&gﬁgwﬁ&mop@é@a&mﬁfng%i@Mgg&aq\%ﬂoese%ﬁ UE, and

for receiving a chan ocation and an 1 nterféeren l'evel; a path | oss
cal cul at orsafd¢aladhtedipathi logs @l saidpiattrfederpatidvel,amd responsive to the receipt
of said signal; a power |evel calculator for determ ning an uplink power

| evel based on sai @ eapaiifesf@dnisiating pe eRlink Hansmigsioh iaite Saghiationdtel ; and

a transm ts%%uﬁl%ﬁcﬁo%ér'l@&e'l.ng an uplink transm ssion to the base station at

30. The UE of claim 29 wherein said receiver also receives a quality margin,
and said power level calculator uses the quality margin to determine the uplink power

level.

31. The UE of claim 30 wherein the quality margin includes a signal to

interference ratio (SIR) target that the UE transmission is expected to achieve.

32.  The UE of claim 31 wherein quality margin and uplink interference are

encoded into a single parameter for reception.

33. A base station implementing uplink power control comprising:
a transmitter transmitting a signal over a physical reference channel;
a receiver responsive to an uplink transmission for measuring an
uplink interference level for at least one time slot of said uplink transmission;
means for allocating a specific uplink control channel which includes
an indication of the uplink interference level in the channel, said allocation and

indication being transmitted by said transmitter.
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said uplink power |evel. 30. The UE of claim?29 wherein said receiver also
receives a quality margin, and said power |evel calculator uses the

qual ity raogeos2 determ ne the uplink power [evel. 31. Poe/use/ofoée! ai m 30
wherein the quality margin includes a signal to interference ratio (SIR)
target that thesUE %@M&ﬁbﬁlaﬁ3§%ﬂ@&hﬁ&1& Bt RV SurtBer gehBfudd of claim
31 wherein quality margin and uplink interference are encoded into a

si ngl e parcuatityemafodi, wiskck i tramsmitBs] aléndwith saidadllooatiomgldeimdivationg upl i nk
power control conprising: a transmtter transmtting a signal over a

physi cal reference channel; a receiver responsive to an uplink

transm ssion for neasuring an uplink interference |level for at |east one
time slot of said uplink transmi ssion; neans for allocating a specific
uplink control channel which includes an indication of the uplink
interference level in the channel, said allocation and indication being
transmtted by said transmtter. -17 WO 02/ 093952 PCT/ US02/ 15066 34. The
met hod of claim 33 wherein said base station further generates a quality
margin, which is transmtted along with said allocation and indication. -18
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