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UPLI NK POAER CONTROL FOR ADAPTI VE MODULATI ON AND CODI EI&QE‘IEICI—{}I&%E§ [ 0002]
FI ELD OF THE | NVENTI ON [ 0003] The present invention relfates To W reless

di gital conmmunication systens. More particularly, the present invention is
di rect ed wooxomesde division nmultiple access (CDVA) copomosea@ioson system
~utilizing uplink power control for adaptive nodulation and codi ng. [0004]

BACKGROUNRoHAQOS LoRaMdN boNTIasn eraiet), (BRAINKE POWERICAIRTRORMUNI cat i on
systems apply  agel k¥ MODRAAATON GO ROIBINE PhchRTbigRSM ss! one Lo
achieve and inprove radio réesource utilization and provide increased data
rates for user services. AMKC techniques take into account RF propagation

condi ti ongogozjadvance of tRENPOETHBINVENTIONIer to determ ne nodul ation
and codi ngﬂrat es that will take greatest advantage of current RF

pr opagat i dA0MSdHes arpssALinvention sjlatexte wirglesssligipnommnieaipmsysigmRMereopagat i on
condi tions_i perform a. physical, channel duallty neasurenent at the
Fecei ver i ybdieEe TP bR rsiaf R go 8 By, PRABK & ent 1o the
transm tteg)wn) Chmiuafatia! eydmegilizhe aflkopsweal Gontfdddftr Addegiiveand codi ng
rate for the particular transm ssion based upon the physical channel

qual i ty neBedwatipeand cqdd@D7] RF propagation conditions can change rapidly,
particularly for nobile applications. Since the quality nmeasurenent of the
radio interface is used to determ ne the appropriate nodul ati on and

codi ng, ar[gb(}quce t he channel maEkKGRpUBESUr enent can change rapidly due to
pagation conditions, the perfornance of the adaptive

t he changi&% g,gs) [ C I m
t ransni ssil@PSpeBdEs shird generaian (3Glesalivler telecompauni¢ation pwptews applye. | at ency)

bet wh R? . i f d and, when t.hat t i SSi
s it dedve Hilatide BN T ieisnphs O MniIC R wt LT O e "
channel quadib fedourBERS M SALMIH il dinteibdBta FadsahEYscf REviads] AWRRCS Wi th

active data_transm ssions. _ L L
techniques take into account RF propagation conditions in advance of transmissions in

order to determine modutation 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 minimat latency for all users with active data transmissions.
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control channels are used to transfer channel quality surﬁrr?btog froma
receiver to a transmtter. Channel quality signaling nﬁ(}ﬁgf@fl 7 i t her

dedi cated control channels to each user equi pnent (UE) or conmon control

channel s woai@deosdty all UEs. Wien dedi cated control chapfeyssyadees used, a
continuous signaling channel is available over tine for propagation of
channel q ' 3 f t r g@l&# ) e8RS, f ce, this is
an opti mﬁ%%%]ﬁ%ﬁﬁﬁﬁg}@%%@n@e t eggu‘{aslg?tté rreaglﬁg'heagrrgér%t&{s conti nuously
avai | abl e. mdasaresnis Somesrecaver tooEansmitter. afhnidl qeslity dikndlige may atideecount t he
conti nuousl.t?(l a z(aiilagl e qualitypeasurenent _for appropriate nodul ati on and
codi ng set ﬁ"g‘ie it icpnta chimpels, ip earhisgeeiuipmcal T OMMEEIAEY  al way's

avai l abl e 4 ' t low rate
upl i nk datdgﬁﬁ%ﬁ;&%ﬁggﬁ%&ﬁgm%i iLateeﬁgp?%?S%ntigls\%% ?lgec%’ﬁgﬁ%@g%at ed control
channel apgnabic chenrehds avhiadbic alver timsofor qespapntiorc @fit chatml squaliyl | ocat ed
even when there is no daﬁﬁ%{ghhransc%it. A priggry ap Iica{i_on of AMEC

t echni queRSEFRERGRES QI gAC P o performenee, s {jap cptmplgolutign forp) e

| nt er net ORI Ssi ‘E’%ﬁm . ' ' of service
(QS) is achi ea\.’/]%%q}“:vﬁ% o%ats, E?gﬂ%%@%ﬁ%mrs ns%ﬂ%g?'gﬁéﬁ%%%% atively |ong
i dl e peri adsur abatytinentakinglintd aeooamitisiontinuchkig seailable qualily megeements result in

an inefficjent use of edi cat ed. resqurces,, .[ 0010].. The probl em can be
mi ni i zed mpﬁm@r’étee&#flfiaaamwcaéangcs%sa@lwﬁﬂ Wihadadipatedoopelat i ons. But

this resul | | Q] | | J1i i . If the
qual ity ngg?ﬁegﬁeaﬁﬁsﬁgg%lﬁ%ﬁﬁggﬂtﬁ?dh{&g&}s{?@aa%f%gg?e, §o:§ﬁ@é§n\§ﬁi ch have

t ransm ssiratasphnk data/iranemigsionmt in tine, only sonme portion of the UEs will
have rece nn, ual it surenments. [00111 Wen co n. contr ol
channel s ‘5@%@@%@%@3&%&%@@ Igqigh ape éla[ﬁlaquagh ey ol | UEs
Wi thin a elhroed fte «T&Hﬁhﬂo@@% éfé%ﬁ WilEn %hﬁio%m%‘Réﬁﬁtiéw)mSY“ ens,

t he uplink comon control “channel typically occupies a sin
application of AM&C techniques are non-real time high 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 mot 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 conirol channels are used, a continuous signaling channel is

 shared by all UBs 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,




slot out of nultiple tine slots. Procedures are defined for each UE s
access to the comon control channel and UE identitie b to

di stinguish UE specific transactions. -2 11 Novenber zbggxﬁﬁngﬁﬁgo avoi d
contenti on-based access to the uplink common control channel, individual
all ocations are required to be signaled on the downlink conmon control

channel . Abb@nnAY LSk Yo SRR HIBAPIAGE AL SN RN bk Akl gt | on and

uplink allocation may I ned. en accesses the upl’i nk conmon

control chadifidhal dllocaieahidatfereditd Be isfghaldd bR Gt dodlinBiciiiol Rbhthk
transm ssi ons cannot always be predicted by the network, and since uplink
t ransmi ssicharnehrAdtarativelpusome, mapming betweemthp| dowatinlo aldocatiemand wnlinkg only 5%

are ol so HOLEEBARYY PoAefrt aaa Paer TR FLeriB FugBar Cao dqaedt s to
Suppor t ufthddkord AR s AiiclohORAcl Yool MOSAGAIIBI EARD Bhvachaanel s ar e

used for AM & C operation, no Inner Ioéb power contro I smexists for
each UE, msédiaed bjeheconwok, aahiined usiknimbissions fotinkapbatnuausg avail abl e.
[0013] What is needed is an efficient method of perform ng power control
while mi ripphicationg asmiiies Reladd % f dbe dime).t rsripdie fallpeation R Ehenenlinbd. Power
control mh%hmlninigiz &%% interferencefintrodqped q%thﬁ upl i nk conmon
control cHianfer.© 8&%? RRERP MPSERE] OFRIOnRERTE PRk FadiP 6 UEEt enni nes
the power rb@¥ed toupfit ihkhk Qer QAT RAGRRNY, When CHARBE borkoRBBIhESAQN USiNg an
open | oop techni que, which signals information in the downlink prior to

t he upl i nhisslofomAM &b bpadtios aninadr lbsppemirsenios] merharige exikle fackickve an
optim zed _power |evel. The base station allocates a specific uplink control
channel  iYRIiSESE ﬁﬁgcwwmﬁﬁkdiw@ﬁﬁ@rl&ﬁ&@t}twﬁaﬂbm@h& ly, a quality

o0, OTod ke o Gl RUSHY SeRlRint B REGeLGoReE] e

determ nes an-appropriate power e i path | oss

cal cul at e¢hiiniting th%@ﬂ%aam@cég%r? tdts ﬁ&%rﬁﬁﬂmﬁ@qmthé&l%%ﬁ Sorttdtign. 1N

accordance with a first aspect e present invention, there is provided
a nmet hod minimize the interference introduced by the uplink common control channel.

[0014] SUMMARY

[0015] The present invention determines the power level of an uplink common 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.

In accordance with a first aspect of the present invention, there is provided a method
for determining uplink power level in a wireless digital communication system
comprising a base station and at least one user equipment (UE), comprising the steps
of: (a) said base station transmitting a signal over a physical reference channel to the
UE; (b) said UE calculating a path loss, responsive to the transmission over the
physical reference channel, a power setting of which is known to the UE; (¢) said

base station, responsive to an uplink transmission from the UE, measuring an uplink
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system conprising a base station and at | east one useg Eﬁ%&%ﬁgf%o UE) ,
conprising the steps of. (a) said base station transm’% I'ng a sighal over
a physical reference channel to the UE, (b) said UE calculating a path

| oss, responsive to the transm ssion over the physical reference channel,
a pover setiirfnRfi1eyifiNtihs stRCH whidh e Ubirarkslis;S@) QaidBASE safidt, 1 on,
responsive to an uplink transmssion fromthe UE,~ heasuring an uplink -3 11
-Novenber 206&tihgh apdcficeuyiimk|comed] chainel Indizathdgodaid uplinktihteHferehee Ibdelt ransmits;
(d) said bhase station al | ocatiéqr}g a specific uplink control channel

i ndi cat i nd® hsicanggh sk allasetion aad dngheatip being tranymitied te Hier i (€) 8 WE al | ocat i on

and indicatjon being transmtted.to.the UE; sai et.er.mini ng an

pl i 1k poneiiaE e ibE BRb bR b shorrPysbi ity BYHENE e ana

sai d i ndi Gad kA8 inddok; and (B ihitRtiAd 8n BNdkonibl GaARLd Yan&RaiRLlo dEansm ssion
to the base station having the power |evel determ ned at step (e). In
accor danc dassi station hadapthd paspdetel déterntinedmt etse(d). | nvention, there is provided
a nethod for enploying an open | oop technique for determ ning uplink power
level in _a wireless digital comunjcation system conprjsing,of a base
station a3’ a&?f‘amngya sggpnd, ggecte 'ﬁ’ﬁr?é‘??@nt(lﬂl’i%‘)“?nﬁcg’ﬁﬁr Hssﬁrﬂﬂd?{% steps of:

(a) said. ' . ) t4f 1 . S ' erence
Channel 1 &Ted Toehfibd S5 b efbiar e erlithe IR EPleviISh 00
responsi va wiftldsh digltilansmumbsdation S¥RMm doierining B 6 dhs itidh A€ & phedlapnel , the
power setting of which is known to the UEs; (c) said base station,

responsi vef uwsr egpiipmeat (VEsIsermpsisingdhe stepnofoplsaid-ease ptatiguirdnsgpittinga upl i nk
interf | | . f ti | [ [ t U 1t.; (d id b
e Al e kot s L e (0 s e
sai d UEs, e*ﬂe@fgﬁ rBalrtﬁ & %S}%OS@H@SCB Eh? P2 8miskiBR LovaE %%%ﬂ?ﬁcayﬁ%fe}&w@er forma

power |evel cal cul ati on; sald [ast-nentioned s receiving a request

transm tt ebhndelr ihegp@ice Beltialy ofetideiminkigrmio thel UPK (ppwad batesmeatiopased on

path |l oss calculated at step (b) by the last-nentioned UEs and data

recei ved fospeRstvAdo Bplink tsanamisgians fom s¢ifl Uksamgesuang theamtinloéatfeumse i ni ti at i ng

an P LK eyt ANEEL SRR it BS (HASGurShRt |5 il ba RUE refifiShe dog o ned at
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 station; and (f) said last-mentioned UEs initiating an uplink

transmission to the base station at a power level determined at step ().

In accordance to a third aspect of the present invention, there is provided a method
for employing an open loop technique for determining uplink power level in a
wireless digital communication system comprised of a base station and at least one
mobile terminal (UE), comprising the steps of: (a) said base station transmitting a
signal over a physical reference channel to the UE; (b) said UE calculating a path
loss, responsive to the physical reference channel transmission, a power setting of
which is known to the UE; (c) said UE, generating an uplink transmission in one or
more timeslots to said base station; (d) said base station, responsive to said uplink

transmission, measuring uplink interference for time slots in which the UE transmits;
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In accordance to a third aspect of the present invention, there is provided
a method for enploying an open | oop technique for det eirrﬂnl n eruﬂgf nk power
level in a wreless digital commnication system conpri SE g

station and at | east one nobile termnal (UE), conprising the steps of.
(a) said base station transmtting a signal over a physical reference
channel t S EE,SIHZQ ive to the
physi cal Se)tf %?de% Sg%gﬂnglog%ﬁr’%nﬁ eglgillco llﬂgcg%%%ﬂzng% {)lﬁlﬁgat% v\ﬂE ch is known
to the UEinterfyresmiid tdislotgehiel attrangmiatad topthe RIE, tdgathsmvils hdilitional @ike or  nore
timeslots to said base station; (d) said base station, responsive to said
upl i nk tr(QrF%hI%&déﬁqI‘ImWasaertwhgk anrdwei hased pe cuiens pﬁ@rloqslcnléulmeét s in which

the UE t 200 d t al,| t
speci 11 ¢ 09T KEcBi R AR R o G E e bR S Fhaf S  The ™
slot, Whi GRadrel trhRAS@lont8dhd Bask I@i%tlHEhaxHQ?ﬁfe%RveY“léle addidideanakiefgata; ()

said UE determ ning an uplink power based on current path | oss

cal cul at edf). by the UE and said uplink interference; and (g) said UE
initiating an uplink control channel transm ssion to the base station

havi ng the power |evel determ ned t . step (fl. In accordance with a fourth
aspect of %Fﬁécoﬁii%%ﬁ‘f”i meyh gpect; pfethe Hrgse‘ﬂfr’é‘wlﬂ’@& therenistMBddsbR power

trol d
Said base SHEE K PREE bR AlvBACe bal? ShBf RAE U ment BB g

and cal culcafbigng:he) pad Baéeoﬁﬂmn(tfahs@ﬁdu% b@@ﬁalstlﬁ)tdaﬁl’lmﬁdﬁm@galﬂlm i nk
interference of any UE transm ssion; (d) said base station, allocating a

speci fic mgnalnland calevlagng charpadi lesd (©)r aménbasclst@ogamawhhg)da?ﬂmbn to the UE
i ncl uding. I i n erference A g in the aElhannel gg id UE

det er ni ni Ilfﬁlc' 214 %G@?S@% (@D 52id baseqption; afopaiing 2spedlicp ai d
interfere t channel
transm ss:agﬁfdtlo t eel%ggeéa%%%mc%d zﬁava:nﬁ%&l? etbgtgaquﬁluéé\;géuhgégﬁg)rm ned at step
(e). In aiwafdanedewd tiff e Eiahidl; agpeiat UBfdetdiRindigese nplinkiyendrilevel there is
provided a nethod for determ ning an uplink power |evel in a user

equi pnent beagg)on seshpith desagnd lseid interference level; and (f) said UE initiating and

uplink control channel transmission to the base station having the power level

determined at step (e).

In accordance with a fifth aspect of the present invention, there is provided a method
for determining an uplink power level in a user equipment (UE), comprising the
steps of: (a) receiving a signal over physical reference channel; {b) responsive to the
receipt of the signal, calculating an expected path loss; (¢) recetving an allocation of
specific uplink control channel including the amount of interference in the channel;
(d) determining the uplink power level based on said path loss and said interference
level; and (e) initiating an uplink control channel transmission having the power

level determined at step (d).

In accordance with a sixth aspect of the present invention, there is provided 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; (¢} 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
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steps of. (a) receiving a signal over physical reference channel; (b)

responsive to the receipt of the signal, calculating ath
| oss; (c) receiving an allocation of specific uplink ?gﬁffgﬁﬂg %Iq

i ncluding the anmount of interference in the channel; (d) determ ni ng t he
upl i nk power |evel based on said path |oss and said interference |evel;

and (e) injhlisalifes é}EthFPéx)zeﬂ‘én&f‘fﬂrﬁ&lxmﬁ@g%ﬁ%&dtu? o3l ¥i g the power

| evel determ ned at step h accordance w a sixth aspect of the
present i mpoent jeodl detehigined atstepie)vi ded a method for determ ning uplink power
|l evel by a user equipment (UE), conprising: (a) receiving a first signal;
(b) calculating the path loss of the first signal, the _transm ssion power

of whi ch il8 aeEdgRee P ¢ é%fém%eﬁ@ecaﬁf ha wesant we@fonaﬂ@ﬂw mpeidedipl i nk

trol co d nal the_interference
Covel O i o IR for SEHenliBRE lilOn G SERT SoRb ARk RRESE (Dclciipd BP0 ©L o008
on sai d paigdhall @9Scalculiling pathiQyR TN sﬁ@@%n@ln@c)%@ée‘i’vmg‘ﬂﬁrailﬁéeﬁlﬂﬁ%ﬂaﬁVe| and

(f) transmtting on said uplink control channel at the power | evel
det er m nediphink eingiol ¢lennel limchatupa dwliatomof the antedarenve nabpetenndf (he present

invention, there i row ded thod for determ ning uplink power |evel
conpri si n@leEeHEmg]Lg S Bank(%WeFZ‘?'érg‘fsﬁ og boty EOSSE “geéfeé‘?ﬂc%ttl‘f"ﬁ b path | oss
fromsaid trol

channel i oy ] anorfilng E0E% Kb Confpir Rl 88 pBvePlBvel Blekli 1© )

det er m ni ggplde uplink power |evel based on both path | oss and |nt erference
level ; and (e) transmtting on the uplink control channel at the power

level determning at step (d). In accordance with an eighth aspect of the
present i AY@pRordance withran ¢ightheerectiefithe prassuhisyertion, thercelsriraiided apl i nk power

| evel conpri e ste s of e ving a | b) .cal cul ating
path | oss P}?&r}g’éﬁ&% PPl"t'%ISO(W%&%Ve FOrePHiSHS the ISthsa‘?gr Efﬂ(f %e“ﬁjl’\g dupl i nk
control chapnely laafchraéh B Tosk Bnf 8lid nAl (& Hectvillhl QM6 @F ah Ne Cchannel
and qual Ptég mtar) in; a%]gae termning t%rel UB) { g\ﬁgl %feve nbasaed on said
pat h | oss ppkii cd)ntrblrﬁlﬁnﬁee irehding| s@\isdicaiod of&iednﬂtfaiendewnrtm channeland (e)
transmtting on the uplink control

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).

In accordance with a. ninth aspect of the present invention, there is provided 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; said base station having means responsive to an uplink transmission from
the UE, for measuring an uplink interference level for time slots in which the UE
transmits; said base station having means for allocating a specific uplink control
channel indicating said uplink interference level in the channel, said allocation and
indication being transmitted to the UE; said UE having means for determining an
uplink power level based on said calculated path and said indication; and said UE
having means for initiating an uplink control channel transmission to the base station

having said uplink power level.
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channel at the power |evel determ ned at step (d). In accordance with a
ninth aspect of the present invention, there is provid syst for
determ ning uplink power level in a wreless digital CEMHF%E?&{?HSWN em
conprising a base station and at |east one user equipnent (UE), conprising:
said base station having means transmtting a signal over a physical

ref erence 16 3aiRehed fin biendTonePb b erdiEN iARNERARR Rpr6AlGH gldng @ path

| oss, responsive to the transm ssion over the physi cdl reference channel ,
a power setiipigntofUB)whibh ietnpldieveah oped lobp tédhnigheaifor desenifingtupdink havi ng
means responsive to an uplink transm ssion from the UE, for neasuring an
upl i nk i nPeVPeelces] compeEyiag: F mmecivember sicovingi sigiil evert hphyoral refesensai ts; sai d
base statipon i ng neans for allo i.ng a specific uplink control channel
i cat | ngRaue e PR RRRe 25 et e DE%h ot Bheh e Utk i FeskiE B ocat 1 on
and i ndi ¢RAneN.1ieidg ahf &R SitiErete 1Qvel; ag)ahlﬁbssscalcmauﬁ ok dgBans for
determ ning an uplink power |evel based on-said calculated path and said

i ndi cat i orxpeated pathi IdssUesponsive ngtherere®t obsaid sighalas ipogerlevel phicalstoc ont r ol
channel transm ssion to the base station having power | evel .

said uplink
-3¢ 11 Noverndsssrmandessan Hplipkcpnvirs deve] Raser on seidrpalulpdqdonath Earss epd ssid esent
| nventi on g, LAGLEHS LAY hAGH BiSRE 1 ARNEDTERL( HR MG SPLQys an open
| oop technique TEr - Geler fini ng upll K poeVer BV er conpri sing: a receiver
for recei iafigh & stidaphk souRer IevePhysi cal reference channel, the transm ssion
power of which is known to the HE, and for receiving a channel allocation
and an interference level; a path |oss cal culator for calculating an
expect ed papdrofdenss wits porlsivensh aspethef the prespt imfengai, dhesé rabyided power | evel
cal cul at o, for .deterpﬁi ning an uplink power Jevel based on said cal cul ated
pat h | oss P&i7d SEHPY M PREYIEE o 1 RIS CCL OPRRSEBt t2r TFEPIHRi t ati ng an
uplink trgosiigskan; ' aj | I vel. In
accordance w '.lﬁlﬁg%rbé g%éﬁb?ﬁb@lg’%é?? E%kdngﬂgﬂ%?%’sée%cgﬁ]ﬁﬁlfeé 39181’&@ t? Fl?gre is
provi ded aplidkagas@issibh @6t tegheRnemd iffhkupleifakndRawed] fE0MtIERE ofOf@E i Si Ng: a
transmtter transmtting a signal over a physical reference channel; a
recei ver plesgbnsidveplink 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.

[0016] BRIEF DESCRIPTION OF THE DRAWING (S)
[0017] Fig. 1A 1s a simplified block diagram of a base station of the present invention.
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uplink transm ssion for measuring an uplink interference level for at |east
one tine slot of said uplink transm ssion; neans for ca specific
uplink control channel which includes an indication of lltbﬁ’ WEF%@S
interference level in the channel, said allocation and indication being
transm ttweolyozsai d transmitter. [0016] BRI EF DESCRI PTh&NédshklE DRAW NG
(S) [0017] Fig. IAis a sinplified block diagramof a base station of the

ToTe SO PRI LT ikl et P U RGP R BRI (1 1O

i nvention.inféa@id®)] Fig. 1Cis a sinplified block diagramof an alternative
enbodi nmen b sta of the present |nvent ] Fig. 2 is a
sinplifi eZO%%ﬁxs g‘r%éfgﬁ‘ flﬁﬁ@?%@&ﬁ@nsﬁ@ fegradiye ey mﬁfapgég@seof t he
process ofg channel upli nk power control of the present

I nvention. %gggg@@g?%eﬁgﬁ%&g fl ow di agram show ng an al ternative

enbodi men{0020] Fige2 i:srzeﬂmphﬁedl Hiookrdidgerm ISRk oEprdried ehbbGieldfON OF THE
PREFERRED  ENMBODI VE [ 0023] The present invention will be described
with ref er#hf@°eS ¢ e&P’&W"Hg“’W@@%@d W@%P?W?fl%étf?ﬂu?ifeﬁhémﬁs?%pr esent |ike
el ements thr eg ﬁlp.out. [0024] Fig. 1A is a sinplified block diagramof a

uni versal nobile tel ecommunications systemterrestrial radio access

net wor k ( [IRANFigbadea Shoat diegrah 2howihg aeiahahhtére ddbhodiZent ofvdhe hese@mmuni cat es
wirelessly over an RF Iink 25 to a UE 30, (shown in Fig. 1B). The UE 30
maybe a WRWRHSL cel | phone, PDA or other |ike device which may include
additional capabilities such as paging, e-mail and the |like. [0025] The BS
12 conprises an antenna 24, (or multiple antennas), an isolator/switch 22
(or like Mt@ﬂTMEBESCRIPﬁI@N@FWEBB@DMNT@)ZG an uplink
conmon cgpntr channe| recei \(i common control channel quality

moni t or i ng0Hé] Tepresent ingerdig Be@Féth’é with rgierenge todhedrawig THBHE| i nk channel
spr eadi ng Al R dhd-a0 represent like elements throughout.

[0024] Fig. 1A is asimplified block diagram of a universal mobile telecommunications
system terresirial 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 channe! 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



device 14. The BS 12 receives comuni cations over the radio link 25 via the
antenna 24. Received signals are coupled to the inter@gﬁpnce nﬁ%@ r ement
device 26 and the uplink common control channel recei ﬁgnPﬂ. gh t he

i solator/switch 22. [0026] The interference neasurenent device 26 neasures

ti me sl otwoni@séer ence on the uplink common control chambasebpr exanpl e,
the interference neasurenent device 26 nmay neasure interference signal

T UB02/ TRER hen diTEe sEbOHSt Ei o MR RIS GREB PR D20 (¢ an

i ndi cat or dffintedfierermoemniic upbink comoh estiat channelt he upl i nk common contr ol
channel . &802 The receiver. 28, which maybe a matched filter, RAKE or |ike
r

devi ce, e reggiver BV inelmesrhe aqnaieher fitter, RAK Y qnlika devigsmiserivesont r ol

channel tq nitoring the
channel contr '&?%%ﬁ%ﬁaﬂ#ﬁ“%@ﬁﬁ?@‘%%ﬁ&bﬁ?ﬂ% t’i'lﬁanne\t’ Czl‘;l@plrovi :ji %g a
qual i ty meOq)mdasdvngfderica 1§ifuemotitoring [t Semdhentdl (CQ) dichessudinkl ed, for

exanple, as a cal culated Signal to Interference Ratlo target (SIRS) that
the UE tr &REMRESPBEe chitme Puding 8 qulity meein (M) favpgien Ul so be based

upon a co r | tion
conditionIl&zi?}r?(i;'}'!1 %‘ﬁ‘t’m&% g%gﬁfraglr:r%%pﬁhg?& Qg?lﬁ’gﬁggrg{ ?:le (.I]ﬁél?‘cgr}g%@by the UE
30. In turmnomgm(maggehatﬂnmmmnmemmwwm Thé Qbivapr evi ous
transm ssri)n fromthe jcul ar such_as _the block error rate (BLER).

Unli ke t heélsgpeibased Hi’?’é?fc weféoanef%rrsmqh@ﬂ@ﬁhp§%blr%ww@amor each
divid I t b
separ at of y B EnBRFER 0B Bhet P B5Oe B BIR AL REERT O O

1C. [ 0029}th&ReiRey, . ag bbdaded upoi :ﬁeasoi%m&nmcﬁonspzecioﬁs edlshyssioheroﬁﬁh& or when
not constantly H%d ng by the UE 30, QM maybe stored and the nost

recent QMVIPPEL @sfie blerk emor %@@HX/&J@% theupligl iyierégence fir st and
Seoon, | R 0N LR 504 Sl KRB Gl otk "3, S
and the | aad say ab&n&:ﬁpﬂonﬂﬁi&ebataﬁeb&peciﬁed by the BS 12 or even eliminated, as

shown in Figure 1C,

[0029] Referring back to 1 A, when not specified 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 oufput 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




summ ng devi ce 20 as shown, they may al so be encoded into a single
paraneter, further reducing downlink signaling overheﬁldngcs geurbggr
alternative, the Icc maybe signal ed separately, for exa Y& 5%

broadcast channel. In that case, only the QW will need to be signaled. The
I cc and @ odrfesapt conbi ned or encoded into a single peanai®isess, nmay be
separately input into the spreading and nodul ati on device 14 and sent over
separate <N The, : ' dul ati on
devi ce 14%?%%§é&g@g@hgﬂegsntenér?llg’t(gdﬁffc? %I%g% t %ﬂlilggfﬂa{(garsla@ﬂ\;vib?gh 22 for

t ransm ssiegplaintdint fhehdddeil herEnaftel)) iapetfdrmed o the sefgreatechaonedr one or nore

downl i nk trol -5 enber. 2005 WO 02/ 093952 PCT/ US02/ 15066 channel s.
The path ﬁ@géf%%wﬁémx %FP’{G@I%F&BPH%%(Q&B cqwlgé%%éis‘ will be
expl ai ned 4 | | t d : %ﬁh‘ﬁn ef erence
channel . Stl((g)h(%iﬁﬁ%gd% omﬁ?}eﬁ‘i&i‘gg@e @%%%ﬁ%?@?é@%%ﬂ@gm an%el s (and
cont rol clisah isgleffoied Hetwees tiotbade kietionol2eahdtileal/E 3he s asterttral vékat | on
conprises only . a portion of the signaling  that is performed hetween the
base. st at PEHEYEHon Waethye tagycysprerints desiplbed hospin gt YRECVep? 888t i nvent i on

uhet her t BereRRas HARENA Sindfes CiBP thbR It mABleS e el Shafer ShC T ef erence
or tip reference and/ or control

channel , a single control “channe nmu
channel s. chinnelk. Bdndoatepipdttetihtihabmbirabobofirefirenns ofd/orebrirdcb@mnelsd/ or cont r ol
channels may be used withjn the spifit and scope of the present invention.

[0032] Reff# 0P HEPd g Hie spt ARHEOPBOLIDS RIGHPE IYBYIn antenna 32, an
i sol ator/ MB%E@&%B&E@I%GI@W3 &)?I@)QIF sa’ﬁ%ﬁ&h\ég ad GsolRor@ith 0SS

cal cul ati Vi ce owWer |eve culation device 44, an adaptive
nmodul at i on mfetbnce dhagekmotived 3&ra pathtlosshvalonletion desicgdd) powerrlewi ver 48 and

a power anplifier 50. The antenna recejve co ni catjons fromthe BS
12 over t KECRMIY Ww%leﬁﬁ’&%é%‘ﬁ T n EAPHBHS GOIPENBh =t he |
| sol ator/ syhdiely Adeivds 48 dOerix%ie?)ér&)lﬁie}%f W LRLECES Geclignel recel ver

36 (i.e., erence channe , or the signaling receiver 48 (i.e.,
t he cont r ebmmohiastivak {ren)the BS 12 over the RF link 25 and applies the communications

through the isolator/switch 34, as appropriate to either the reference channel receiver

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 leve] of the received signal to the path loss calulation device 42. The path Joss
calculation device 42 employs the power level to determine power loss in the
downlink transmission.
[0034] The QM and Icc information transmitied 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,

6~




[ 0033] The reference channel receiver 36, receives and processes one or
nore reference channels in a manner that is well knovxﬁ é@ E ew% skill
in the art. Accordingly, such detail will not be incl 4 HEPH The
reference channel receiver 36 perforns an estimate of the reference
channel fwooglesssadet ecti on and provi des the power | evedrednidags recei ved
signal to the path | oss cal cul ation device 42. The path |oss cal culation
devi ce 42 [MBBHTH@OLI 4@9Y}Pfhe %%}le{rél cHBlLISdH RFicR ARl A&SHe butpie  downl i nk
transm ssion. [ 0034 e QMand Ice information transmtted by the BS 12
are recei \potrebyf thelWE lﬂxgmadmmgof&cgowa‘ranqﬁtﬁemﬂ cHhepoyess smplifies SPnf or mat i on
to the power bevel cal cul ation device 44. The power |evel cal cul ation
devi ce 44 XWUESY ARLMPHRRRIS of the path loss calcul ation device 42 and the
si gnal i ng [6@EPTNE buhh: Bf)t]ﬁeﬁ.rﬁ%]me?%oawgfaﬂﬁﬁftte@%‘%e BEved thibRgh feansmi ssion
to BS 12 as a function of path loss and interference in the RF link 25. -6
11 Novenbesolaﬁmﬁvlwmmzhd)%%@nmz US02/ 15066 [0035] The out put 44a of the

| ,cyl ati 44 requl.at t f the UE 10
01 8 cont r AROSEFAT thoh phetla g e we@3inadnERa ol BB ¢ FBPERORarpl | 1 s

as appr oprghflthre WHERBHh A8 iseclielPlankifted RN fdn@corPritifi élflaﬁaﬁg\ tted to the
BS 12 through the 1Solator/switch 34 and ‘the ant enna 32, 003 ] As those

of skill. mmnweskas tDawtd de tammittiddn degniEDEduanid) the esgnzentedzdatanis $henon
structure re frame is repetitiyvel tr n t frame
conpri si nd V@E tia?smlé?m‘Hnr?éw?F’é‘f’Ee"n&t‘%{ E@Iﬁ r’ﬁ%g%”?t?’g R segnent ed,
and the S%ﬂ&ﬁ&t%ﬁbﬁﬂl@ﬁ&mﬁ?ﬁ%ﬂﬂkﬁ%@yvﬁm@ﬂesﬁld%rduﬁm@ne or nore

time slots. For TDD, the interference neasurenment fromthe same slot in
a previ ouiha‘madmauosauécydmgfaﬂsatbﬂthewwewmeﬂkﬂm@lbetdwembﬁdiuHaeat@n and codi ng

rate of the rrent, fr . 'II be described in e tail
her ei naftgretaﬁﬂwn@ée ﬁfgﬁpe m aj e ﬁ%‘ﬁ&gta% ?ls ﬁﬁ’é BS 12 is
S19 galmed 'sl(;gnﬁlla@ iYL K i a&%e@sﬁhezoﬁﬂsn SRHHIP Bl nSihissBH. i Nk
Sm SSi
[0038] One embodiment 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 optionallybe
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
utitized 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 chaunel may be implicitly known.

-7-




[ 0038] One enbodi ment of the nethod 10 of the present invention is shown in

the flow diagramof Fig. 2. In this nmethod, the BS 12 St , the
reference channel is transmtted, with a power |evel khﬁ?ﬁer{lﬁgtzﬁﬁUE 30.

The UE 30 continuously calculates path |oss at step S2. The BS 12

conti nuougbym@&sures uplink interference on all tinmepSh@desasigd Step S3,
based on transm ssions fromthe UEs, (only one UE 30 being shown in Fig. 2

for sinpligd 1 | ot her base

St at; one, 1oAY The PRGEH 580 X3, BheRg b Balodr B SR S 108 ter 35 "L et e
S4, det er ranasistiGetoneBS | D basadupyal theeurcatpatnlosnéasolked be B30 atf or exanpl e:
1) an AMBC neasurenent report; Hybri d- Automati ¢ Repeat Request

(H ARQ cé@ﬁ@lmﬂm%ﬁﬁ?ﬁﬁﬁ%‘ﬁ.l@%&éé ineel dropkthe B8 1day optional Il ybe in
response thllﬁ‘ﬁﬁrsﬁfeﬁ'ﬂgfehﬁjef&e q]ﬁ‘taﬁ AbAGHve &b ﬁﬁﬁ‘%t%?e gy]ﬁlag?ls&%eal locates a
uplin 0 g e upli

specific comon contr channel ,” 1ndicatin nk i nterference
| evel | cc signalethalongtwithe o kqarateTfremPthe itedéresdecpvebces | DhistbBerhdtiveupl i nk
common control channel to be wutilized, and the uplink interference |evel
(1ce) for %n#edia}epb@;t actad Hhed the msaané inventjon deshewa  Fig. 3 mipwfdBa over a

downl i nk gomtL gl. chat Lhe a[,ﬂﬁ i fic uplink
control channeéﬁﬂ’ mygt;bg%:ftr]%g:hpg%tcfj%ﬁovm&- bﬁ%@é%%ﬁ%g@ﬂ% 02/ 093952
PCT/ US02/ Fi4)86hdt Ad4tinbdraé thelbaras Fig. 23inplomént thedarme sigpsné theplogedippr opri at e
uplink po for _transmssion_to the BS 12 hased upon the current

r |evel ] | ! !
path | ossVﬁ‘é‘ﬁ%‘{?ﬁmOEWZ@EHWCQPVG%‘?Wd@ﬂQW@&"H@E axcgiesefl&iMe | evel Ice

obt ai ned {4 : h ' ol |ternative
enbodi nenﬁhhfﬂhrﬂéé @‘ng%ﬂ%}og%g e L%ﬁ%ﬁ%@gﬁgpb%g%ﬂfﬁﬁﬁ%r& %dé(gl ra e‘g from the
I nt er f er easpectspipeh plesus ithismisslohefromtthetarticakibUtiramived af stép83. Fig. hod 20 of

the present invention js shown i iding_further ogptimzation

Fig. 3
of the upPithRVedeaRsmed %dr%ﬁISteEﬁéxﬁé‘{igtﬁbmg{ﬁ%@sﬁ@%ée%ﬁmmn Fig. 3

t hat ' ' . f th
br ocedur e POBRSRED 413, BTES PPkl Bertdond B SHE Vool SRERIMERTR 7
si gnal i ngblckastuesttediddvbndentdt wHathetipr iob i data bloek isaeddivedl channel

allocation. The QM is based, anmpng ot her
[0042] Referring back to Fig. 2, the transmit power level of a UE (Tue) may be

represented by the following equation:
Tyg=PL-+cc 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~=Tggr -Ruyg Equation (2)
where Trge 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 {ransmission at the
uplink transmit power level caleulated 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 = PLAQM+Hce Equation (3)




aspects, upon previous transm ssions fromthe particular UE received at
step S3. Fig. 3 shows step S6 nodified as step S6A an e 7 ified as
step S7TA. As shown in both Figs. 2 and 3, the BS 12 ngglﬁrﬁg%lﬁ?rr#@gep S$4 in
response to receiving a data block; or nmay be independent of whether or
not a datwolk/egés2i s received. [0042] Referring back topdigsezdsesd he transmt
power |evel of a UE (Tue) may be represented by the follow ng equation: T5
=PL+l cc Equal.lepn; enkk: g }uﬁ%%i ] ! i nterference
| evel for an ‘Jﬂp fsr}%épca\gﬁm%h()%gn r%er?c n]%g nia?‘@%g%lg?feoﬂr@ﬁ%%cepath | oss
(PL) may Hevet &drthd uplititcoagndroddntralschandé) eonfipymdatioUbhepgthelbds(PLY gy Where T is
t he power of aighe reference signal at the BS 12 and RAMis the received
power at thfealoplated apfolloWs: 1 ef erence signal . [0043] The UE 30 at step S8,
initiates an uplinlrcemmop control transm ssi e uplink transm't
power |evel cal cul g?’é Misi VFg Equations 1 and ]gd,ﬁa?{%@?r ansni ssi on bei ng
recei ved byhdrhTrBR thpovadr of tirirefofencd b it tHNBD 12 aed RV} isshdredgiadi tt ed from
the BS 12 to the UE 30 as_shown in the alternative nethod 20 of Fig. 3,

t he transowepelile rafereuce signalpt e YEUB) nay be represented by the fol | owi ng

equati on: = + i - 2/ 093952
PCT/ 1JS0 2/@‘%@@%@%&’5’%@% Sgﬁ?ﬁ%%%‘@%%&%?ﬁg&dé‘g@%%m i tymargin
and | cc i andasered mlinkfisterdeee ldveloah bé pecifibdin tplallodatioompiagcasing channel

comuni cation. The_ path |gss '(F;Hq may be calculated as follaqws: PL--TREF
-Rup Equatd Sy JHercs i BterfgEenpd mesesgement ds ravpiatde de e M1 at the BS

12 and RuBps,tihe rtﬁé:ﬁha\éﬁ%du@ﬂﬁlﬁteﬁé el vél%&ﬁe\ﬁgr d&ixﬂ&ﬁgg e HE. | 0045]

The present 1 nvention has several advantages o prior net hods. The
common contro! channel or other means. Since the AM&C uplink control channel is

expected to exist in a single 3G TDD 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
Tesources.

[0046] W]:u'le 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.




measured uplink interference | evel can be specified in the allocation
nmessage, assuring a very low latency uplink interferen i's
available to the UE. Alternatively, the neasured uplin E%PHP§6 eﬁﬁgce | eve
can be provided via the downlink conmmon control channel or other neans.

Si nce t hew&wkéosamal i nk control channel is expected to ppdvgdnmdace Si ngle 3G
TDD node tineslot, still further efficiencies are perceived. Normally, in
slotted systenms enpl oying simlar cgpginsl oop power control nechanisns,
interference nmust be reported for each slot for proper operation. Since
only one §Nbﬂisdammﬂdmfor the uplink conmon control channel and therefore
only the upli r er. for, one ot has tq be si m ni mal
overhead is in rod gefn{ ﬁgte%mglmﬁn]gppgera{evaﬁnsq %‘gﬁ %g%r t he
benefit ofopiugicafidd gyseﬂr cdﬁ%%sﬁ% @éﬁu&@gacpat [EA25 BHE 605 o qhifRéfl While the
present invention has been internms of the preferred enbodi nent,
ot her varKHED@nmpmhngﬁwakpsuith|n the scope-of the |nvent|on as outlined
in the clainms belo B@@Q%wa ar ent .t hose kllleg e art. 11
Novenber 2005 WO ] R pRBr L s e 150 1. A
met hod fOQmQﬁkp%qHQUBQ upl i nk pomer IeveI in a wreless digital

conmuni cation systemconprising a base station and at |east one user
equi pment  (UE), cobhmpr i@idr@EtChlelﬂsﬂimpaﬂi IOSQ,a@slagmth todbetratsaidsion

transmttin ver si cal .erence ., channel to.the UE, (D)
said UE oo GihaehiaLresiithe Pubtdls Edusnaiaes Tt e PRAM e over 1 he
physi cal referenceqcyharygﬁlbasgstﬂg\ppf Bﬁrébehn Ik banlissida M0 the UE
(c) said base stat responsive to an up transm ssion fromthe UE,

measur i ng () mepsuring an mplenkf ieteeloracd lewélforftme slutsmvdhdi mei}’ﬂwmsmhs t he. UE

Lransmts; (o) sail bagh SO, ALLAEH 5% SRS Lol Bl cont O

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
' 6y initiating an uplink control channel iransmission 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 fransmitting to the UE a quality margin.

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

quality rrlar'gin to determine said uplink power level,

~10-




indicating said uplink interference level in the channel, said allocation
and indication being transmtted to the UE, (e) said tENdetelan‘iz@'Egg an
uplink power |evel based on current path |oss cal cul at 8‘§e & and said
indication; and (t) initiating an uplink control channel transm ssion to

t he base woadioesszhavi ng the power | evel determ ned at mitagkof/&nss 2. The

met hod of claim |l wherein step (d) is initiated responsive to receipt of a
data packet vl ch i hiisiee of3hit § UholoPhe BhSR) AlshPrdidRiddEbydaig The et hod
of claim1l wherein step (d)0 itﬁ%rudes‘3 geneﬁg?lﬁ%g t the basey glt ation and
transmitt bag stetiothdndiikiea asighilt to irderfirence deatid (E1Rjetargetl thdt tealF 3 wherein
step (e) further inc es using said, quality margin to determ ne said

upl i nk poxﬂ@?s@éﬁ}%‘}@dﬁlﬂgﬂﬂiiﬁw}gﬁﬁﬁﬁﬁé‘b@c 02/ 093952 PCTI US02/ 15066 5. The
met hod of claim4 wherein the quality margin transmtted by said base
station includes a signal to interference ratio (SIR) target that the UE
transni ssi on 6o t heélheamethed affi adaimi 3 wehpeiat 2 dudlity acigiewd. a Grevidvs net hod of
claim3 wherein. a quality margin of previous transm ssion fromthe base
Station | &epsmigsieyilem e ascatationdyised by Hhe UE o sm 81 RAPRATREIN By ¢ t ed f rom
a present ohfASHaR § ke a8 s AT t5d st Qi at $ (d). 7. The nethod of
claim4 Wr?erei nt ebqu?arﬁi tymasF gin and@afsnt er(?}zaar e%@gd)l evel are encoded into
a single paranmeter for transm ssion at step (d). 8. A nethod for enploying

an open | oop fechnjgue fo t.erm._ni ng uplink power, |eyel i Wi rel ess

digital com_rmﬁi cati ﬁmg%@egﬁ?%wl?%? &eaﬂﬂ@'%s&ag@m%fﬁmaﬁﬁﬁa plurality

of _user eqi ABRR bS] GARRIdS (G Rfihr B (). (2) said base station
over a physical r

transmtting a signal ef erenc

8. A method for employing an open loop technique 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 pbysical 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

(f)  said last-mentioned UBs initiating an uplink transmission to the

base station at a power level determined at step (e).
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channel to the UEs; (b) said UEs cal cul ating an expected path | oss
responsive to the transm ssion over the physical ref ei)g&:e cgarb@ﬁg, t he
power setting of which is known to the UEs; (c) said VLYo
responsive to uplink transm ssions fromsaid UEs, neasuring the uplink
interferemoexoeasel for tine slots in which the UEs tramsmidoyiseéed) sai d base
station, responsive to a data packet containing data for certain ones of
said UEs, trangmtty . p Sodils - perform a
power |evel calcul ﬁ%@%@dfg’ggﬂ@?"ﬁéﬁ’% %ﬂ%ﬁ%cgﬁggé%%&r ecel%?lﬂlgga request
transm t t pdwednleiveldn a stirefesq dijital eb@ermmichiien ystem pbmpligedwd a bagestdtiobased on pat h

| oss calcul ated at step (b) .b he | ast-nentioned UEs and data received
from the @3@@“5%8&9%%@@3%4(‘éﬁxaoma%sanértgﬁsm@a UEs initiating an uplink
transm ssion to th bass j t@a%a %{ . nsthat step (e).
-11 11 Novenber 208@ V\%’égz%%%%tg’? P S‘?]U i%%g%‘%gag%%eﬂegﬁ for enpl oying
an open | ebgniekohie GBe for determ ning uplink power level in a wreless

di gi tal conmmuni catiqn syst C rised of a base statio nd gt | east one
nmobi | e term nal (U@%, cséﬁﬁlpﬁg]s? 3ng % papdossy .reSP‘é)s‘@a’i"dt%Bel@é(“%ﬁati on

transm tt i g IR : | &t 8) the UE (D)

said UE cél cgﬁgﬁ ng awgiétﬁﬂssﬁjggg,édg%?%%%gi%ﬁt%%t]%g&g%sieca’ ref erence

channel transm ssi (), aaploUE| geetrdtinggpnofiplinki tednsinssikn dnront ertthereUE; (c) sai d

OR, generati nlg an u‘gLi nk transmission in one or nore tineslots to said

base st at PBIFSI0dY suAPHeBaEFLst ati on, responsive to said uplink

transm ssion,  meagyri Rgia|Bhd"Kaldl, SedRRERETo Rl bbH HaBbitshidh, N ch the LE
’measuring uplink interference for time slots in which the UE fransmits;

(e)  said base station, allocating a specific uplink conirol channel
indicating uplink interference in the slot, which is trangmitted 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 (£).

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-




(e) said base station, allocating a specific uplink control channel
indicating uplink interference in the slot, which is t f n‘itte%b t he OF,
together with additional data; (t) said UE determni nE; ﬂVﬂB}I’?I Q%ower

| evel based on current path | oss calculated by the UE and said uplink

interferemnoeisaesd (g) said UE initiating an uplink conggobsostsasmel
transm ssion to the base station having the power |evel determ ned at step

(f). 10. The ngs.hodhefm&had 6T Slanhern efvBersiep qlslity insarkini 6f @ipstiduesponsi ve to
recei pt of a data packet which includes data for transmi ssion to the OF.

11. The nétehsaissen Epmiths Bsewieticn)inuseddy thed)E phiten(ddt 2 guality mesginsat t he base
tati . 1 tti {o 1. U it I f i det 1 ni
The. upl i nR SR kP sifeminion e L o REALD. 100 (27108 OF ol i 13

wherein the quality margin includes a signal to interference ratio (SIR)
target that the UE transm ssion is expected to achieve. -12 11 Novenber

2005 WO 02/ 093b62 Atgmethodrlidane! 1 mherephgualibiaeaingnd uplinkinterferncer ei n a

qual ity in of. .a previous r m ssion fromtihe base station is used by
the UE at et%élﬁo‘%fd)'&iofa S ﬁﬂ%t/eri%“ﬁn}sgmngtrﬁ??t@ froma present
transm ssion of the base station at step (e). 14. The nethod of claim11l

wherein qualitymargin and uplink interference are encoded into a single
par aneter for % angnneBedier prwes eayyol kefweens bass sighenand afugsr egigpientcont r ol

bet ween a?@ﬁﬁﬁ?@?{%{%ﬂ and a user equipnent (UE), conprising: (a) said base

station t ‘a signal; (b) said UE receiving said signal and
cal cul ating the patd) | oallbafecstatioaitdndaigmgSsadnan measuring uplink

interference of any UE transm ssion,;
said UE receiving said signal and calculating the path loss;

(c) said base station measuring uplink interference of any UE
fransmission;

(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 fo

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

17. Themethod 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-




(d) said base station, allocating a specific uplink control channel and
transmtting said allocation to the UE including an upb}Lﬂk mﬁ Zf&@ ence
level in the channel; (e) said UE determning an uplink BOREP based
on said path loss and said interference level; and (f) said UE initiating
and upl i nkoopsssal channel transm ssion to the base sp@tuses1dasvi ng t he
power | evel determned at step (e). 16. The nethod of claim 15 wherein step
(d) is initiated inyr wﬂ-ﬁ i et which incl udes
data for transm ss:e%)n g%lggn%%ajﬂ%sl‘%r orgﬁée%h rm 1 wherein step (d)
further includes tl(b)nsmeg]iomge’@thqmb]pt 9! thesignal, datoulatieg bifexpectedse in
determ ning_ the uplink power level. 18. A nethoed for determ ning an uplink
power |ev thilgssy user equi pnent (UE), conprising the steps of -13 11

Novenber 2005 WO O %I%Uﬁgg 068 shbavific (WBhnP¥hhkd108Smndiecei ving a
signal over physic r?t?‘ere ann ﬂcﬁl rééporllcsi(u?e to }tﬂﬁe recei pt of the
si gnal , ca'ﬂmdudimgihagmaunt@fmfmwﬂﬂtheemw& ng an all ocation of specific
uplink control cha:&irl]) |ncl udi ng the anount i_nterference in the

channel ; (d) deter WW% Welllé‘(ﬁ'é%aﬁt?g%éalér?a PH 9H&th | oss and

said i nt el d (e) initiating an uplink control channel
transm ssi %ﬁ %@%ﬁ%&;{ﬁdgé‘g@\er | evel determned at step (d). 19. A nethod
for determ ni ng upké)nk ipiiakag hrewuplinkbyortrol skannel) trapymission( kde)ng the

power level determined at step (d).

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;

(¢}  receiving an allocation of a specific uplink control channel;

(d) receiving a second signal indicating the interference level in the
allowed channel; |

(e)  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:
(8)  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-




conprising: (a) (b) of which is known; (c) (d) allowed channel; receiving

a first signal; calculating the path | oss of the first,sign t
transm ssi on power receiving an allocation of a speci f-i“(s:Ng‘[S?#r’l Ztgg?lt r ol
channel ; receiving a second signal indicating the interference level in
the (e) deberwmssszng an uplink power |evel based on saiecpedolyidoess and said
interference level; and (O transmtting on said uplink control channel at
the power |evel det(dy m desdmbdingthe pplirk)povizPlevél basddradofiopatidietsandi ni ng upl i nk
power |evel conprising the steps of: (a) (b) (c) receiving a signal;

cal cul at i Agfeiferencelged apd om sai d signal; receiving the allocation of an
uplink control changel . weli WeTef | ' nce on the
channel ; -14 11 No@@nbe‘#&%g@% g%/%%@ﬂf’%%}%@&ﬁsggﬁ%%%aget er m ni ng

t he upl i nidefemaiaied kel (dJpased on both path loss and interference |evel; and

21. A method for determining uplink power level comprising the steps of:

(a)  receiving a signal;

(b)  calculating path loss from said signal;

(c) 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
defermined at step {(d).

22.  The method 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 chammel to the UE;

said UE having means for caloulating a path loss, responsive to the
transmission over the physical reference channel, a power setting of which is known to
the UE;
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(e) transmtting on the uplink control channel at the power |evel
determ ned at step (d). 21. A nethod for determ ning up]ink evel
conprising the steps of: receiving a signal; calculati EigNgg?rﬁ&\f@@g%f rom
said signal; receiving the allocation of an uplink control channel

i ncl udi ngvanzissadz cati on of the interference on the chapuwisoamdssqual ity
margin; (d) determning the uplink power |evel based on said path | oss,
said interferencegliggle ﬁ%nﬁﬁ‘vﬂg%&%ﬂ f&pdﬂ%fvg't@m%ﬁﬂjﬂﬁansﬁﬁs@ﬁﬁm tting on
the uplink control channel at the power |level determned at step (d). 22.
The net hodronf the U, for 2teasuning petplink aitekfirertoe idvel fortirae dlatvislwhighdhs®WEd qual ity
margin ar _enc. ded into a single parameter, and step (d) further includes
decodi ng %par aneter. 23. A systemfor determ ning uplink power |evel

inawreless digi %ﬁhba&%@%ﬂh&ﬁﬁgﬁ@an%f&%l@bﬁﬂgﬁrsb&:ﬁlﬂuﬁmk%&rﬁt ation and -
at | east one user equipnent (UE), conprising: sald base station having

means t r arbaninet indigatingssaghalink vigerfexensh yeviebml the cleheelonikalibhgimendt o t he UE;
said UE havj.n ans for cul ating a path | oss, responsive to the
transni ssi 389&? ?ﬁgaﬁwggéc@%e?@’er ence channel, apower setting of which
s knowmn to the U%ldtﬁh%gwmgﬂet%ng\%% gf@%%;leegpgégg§ggll5066 sai d

base station having neans résponsi ve to an up transm ssion fromthe
UE, for nma'émlbtlrlgtedpathrahdmdmdioahcﬁmlamhce | evel for tinme slots in which the
UE transmts;

said UE having means for initiating an uplink control channel

transmission to the base 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.  Thesystem of claim 23 wherein said base station further includes means

for generating and transmitting to the UE a quality margin.

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 transmitied by said
base station includes a signal to interference ratio (SIR) target that the UE

transmission fo the base station is expected to achieve.

28. ' Thesystem of claim 26 wherein the quality margin and interference level

are encoded into a single parameter for fransmission.




sai d base station having neans for allocating a specific upI [ nk control
channel indicating said uplink interference |evel in HPFIS\IC aid

al l ocation and indication being transmtted to the UE fregm 2@8 i ng
means for determ ning an uplink power |evel based on said calculated path
and sai d waodi/@agszon; and said UE having neans for initp@tiusegisass upl i nk
control channel transm ssion to the base station having said uplink power
level . 24. Thegsyst f forms sai d
al l ocation an?T i ndlﬁgg%eg F@E%Po(ﬁjsﬁ \\%}&tghgé@%ﬁgé %% Blge?l%é%at a Bu et whi ch

i ncl udes dateanindrg uplink pewerdeiebeontmistdge UE. 25. The system of claim 23
wherein said base station_further inclyudes nﬁans f.or energl ng and

transnitting to th@TeRever frziervinefigihoves g phypirel wiksenchrianngy em 25 wherei n
sai d UE fyr aﬁﬁﬁ&%bﬁ‘gbwgféf WBRAY; kh&FR %) §$he! BIEL gné%ldrega@hgtaycmal n for

determ ni ng sai power based, in part n sard quality
mar gi n. 2%llocatien syd sreimenferenteaieval;2 6 V\/nerel n the quality margin transmtted

by said base station |nclé1 esﬁ& Si to mteréere ce ratio (SIR) target
that the UE transﬁwg@ﬂ?ﬁc epletprOn Bélﬂlgtavewewg B3l OEtTEROPYVeRhi eve. 28.
The syste@ﬂ f@?na@ erein the qualitymargin and interference |evel
are encode a single’ paraneter for transm ssion. -16 11 Novenber 2005

WO 02/ 093952 PCT / US@BW&ﬂ@%caZcﬁdatdkfus@termmmgmmpﬂmlépdﬁ)erwwéldnbsedmpl oys an open

| oop techni,que for term plink po | evel conprising: a receiver

for recei \5?&(51&1&“]%'536@5 1?13\?@11‘? %%CF&FG ﬁ"@‘\l’lﬁ?‘@nce channel , the transm ssion

pover of which is lﬁ@ﬂgﬁﬁnﬁﬁ&ﬁpﬁuﬁl% ﬁf‘lgp]inﬁrtraﬁ §§1é{d1BQh@ba§ at @l location
evel; §0s

and an interference ; a pat cal cu tor for cu atl ng an
expect ed pat hplidspoweedgpehsi ve to

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 fransmission is expected to achieve.

32.  TheUE 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 conirol channei 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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the receipt of said signal; a power |evel calculator for determ ning an
upl i nk power |evel based on said calculated path Iosslfﬂg &%&Q2005
interference level; and a transmtter for initiating ah uprln transm ssi on
to the base station at said uplink power level. 30. The UE of claim 29
wher ei n swod2/w9essei ver al so receives a qualitymargin, mrsisdepower | evel
cal cul ator uses the quality margin to determ ne the uplink power |evel

31. The UE of £ ai mpgdtheMd@io@tRint §PwhkiRinishid VAR Hifdn Fil@lel BRrfes® gnal to
interference ratio (SIR) target that the UE transm ssion is expected to
achi eve. 3@BalitFhergdilk wificicis siamniteddiengivith spidbliveytiomend imdicatidn.upl i nk
interference are encoded into a single paraneter for reception. 33. A base
station inplenmenting uplink power control conprising: a transmtter
transmtting a signal over a physical reference channel; a receiver
responsive to an uplink transm ssion for neasuring an wuplink interference
| evel for at |least one tinme slot of said uplink transm ssion; neans for

al l ocating a specific uplink control channel which includes an indication
of the uplink interference |evel in the channel, said allocation and

i ndication being transmtted by said transmtter. -17 11 Novenber 2005 WD
02/ 093952 PCT/ US02/ 15066 34. The nethod of claim 33 wherein said base
station further generates a quality margin, which is transmtted al ong
with said allocation and indication. :
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