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[0003] The present invention relates to wireless digital communication systems. More
particularly, the present invention is directed to a code div.ision multiple access
(CDMA) communication system ufilizing uplink power control for adaptive
modulation and coding.

[0004] BACKGROUND

{0005]1CDMA. third generation (3G) cellular telecommunication systems apply
adaptive modulation and coding (AM&C) to transmissions to achieve and improve
radio resource utilization and provide increased data rates for user services. AM&C
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.

ifeQn and coding
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rate uplink data transmissions.
[0009] The difficulty with the dedicated control channel approach is that physical
resources are continuously allocated even when there isno data to transmit. A primary
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,




[ 0003] The present invention relates to wireless digital conmmunication
systens. More particularly, the present invention is di ct&ﬁ t code
division multiple access (CDMA) comuni cation system uti aﬁﬁggink
power control for adaptive nodulation and coding. [0004] BACKGROUND [ 0005]
COMA third generation (3G cellular telecommunication systens apply
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whi ch then determ nes the appropriate tion and coding'rate for the
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measur enent. [0007] RF propagatlon conditions can change rapidl
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to the c haa@bﬂgtoaﬁpwﬂmg@hgep ot OAGHi o e %oﬁﬁ&ﬁ QRN aBnRYs 4Be adaptive
transm ssion process is directly related to the tine period (1.e. |atency)
bet ween whsel far 4ivh&i € yparmias riceinmertloos peresr foontne dnevhahish exists fad edchansm ssi on

is initiated, Therefore, for_optimal AM&C, it is necessary to perform
channel &éﬁ,usweﬂtmmwg ghannelsarg nef continugndy avasledles |~ users wi t h

active da n 005 021093952 P 02/ 15066
o008] Py ol et i HRRRTBRIeR oF sertbanid Ba Eo g S0P “cianne
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signaling may utilize either dedicated control channels to each user

equi prent nfitiB)izethedarrfenenauintrodiced blydimed sk oamenh doptral ¢habiisl.  When

dedi cated control channels are used, a continuous signaling channel is
avai l abl e over tinme for propagation of channel quality neasurenents for
each UE. k&nh$rns of performance, %Eh&whﬁv?” optimal solution for

[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
-3-




AMBC since the quality measurenment is continuously avail able. Transm ssions
can occur at any tine, taking into account the conti ngi)ﬁslvgm vai'ologbl e

qual ity neasurenment for appropriate nodul ation and co mé’ <Y ngs.
Additionally, wth a dedicated control channel always available in the
uplink, the channel can be also used to support low rate uplink data
transm ssiipBFered 2002 fa_rhﬁmg'sfoftd fUlvhith Whd UE fsHiad! @?tsﬁﬁ H80 kihbp, Channel
approach is that physical resources are contli nuous | ocat edl even when
‘there is nioddhgatspectficansink tcontfol phinmet indicaghy daidhtiplink mti:rfé}b% leethni ques are
non-real time high data rate services, for exanple, Internet access. For
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pre-configured periodic dedicated channel allocations. But this results in

peri odi ¢ bagsttionbaving the pbweplavel tstenmemsiat step()s. |f the quality
measur enent s are not continuously available, for UEs which have

transmssmns int , only songe rtion of the UEs wll
hﬁve r;aceﬁ‘? tg %)vaﬁﬁ’égh?ge%ﬁ’cr%%m[%ﬂ’fm»\/\%@ﬁ e awrgee Gn]t IroI

j UE
within a ST *’ﬁ%ﬁ?ﬁ%@&%@;‘?@ﬁ%ﬁg?& AR R ¢ oo,

t he upli nl wirew dighsltofruntatlom §lstebl/ (ingdsing of € bufd stftiod abid B%llﬂalitym? sl ot
out of multiple tine slots. Procedures are defined for each UE' s access to

the comuohusebequipshent NdBRetongingihg sslmsrqf“t(a)e@ume betiersteahsmisting 8t i ngui sh UE
specific nsact i

content i oﬁlgﬂajsoé”ar 3&’2‘@%‘%31 %fe%q]‘-f%é\bﬁ%/ﬁ%fl kto c%ﬁg’ﬁ%ﬁ %8 hﬁﬁéﬁ\élﬁh@mg A ndi vi dual

all ocatio e i H0me ontr ol
channel . %’I?Bteg{eﬁalfa%g %,gé%%élgﬁa%p@%& pet mggﬁnﬁﬁgq%m%nﬁ%ﬁp%cgtl on and

uplink akhaeel itenpovey sogingeffiwidich iFkedwilo tHeeDEQQCE s&ié batdhstatip, i nk comon
control channel in accordance with its allocation. Since uplink
transm ssTEPRISEE ihuplink tiagmispens fsere giid L, myaspmg Hietuptink int ne¢ nce upl i nk

t i infr t t tt ly 5%
L ansii SS|o05 el e SIEN 1 (40 20UE;. BPBLL £aLl QS LTSI LI o only 5%

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;

33~



comon control channel are al so necessary for propagati ng uplink radio
resource requests to support uplink user data. Addltl conmon
control channels are wused for AM & C operation, no |nner ‘1‘%’-’“8%

control nechani smexists for each UE, since the common control channel s
are not continuously available. [0013] Wat is needed is an efficient
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channel t Brisidi 4B idefsrmeising gn amligfppoardes! baehan qwnt\whdwswgwmeé
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station alchagat ﬁ«%@@%&bfm&bmlswﬂ&n AR Rle FRHRPNSE dété}ﬂilrféﬁta't the uplink
interference, and optionally, a quality margin for that ti meslo? The UE
transmts(bver t he specific channel and determnmi nes an appropriate power

| evel for transm ssion based on path |loss calculated by the UE and the

data received from the base station 1In accordance with a first aspect of
the present 2eRrdaNce dWH‘ ? ey rgl F‘sé’e‘ﬁr‘ﬁfn‘ihﬁé’desﬁmn@f’%’ﬁn fhsre HeRr%Ylﬁ'?anng upl i nk

power |ev i i §,.ng a base
~station aﬁl!l ﬂgdta %e&t“%ﬁ%ﬁggegétggéﬁ grre %Q{(af}% aﬁ@oa?r%l?eltrs é’ﬁ%ﬁgﬁﬁéps of . (a)
sai d base c8inpfidifg) (b &6 Bhidet dtdinardnbditdle 9¥Rphala (PIsd Ul reéefiy @ige channel
to the UE, (b) said UE calculating a path | oss, responsive to the
transm ssisgnaloved caleulatipgythe qath d@[ser(@nseddhﬁaﬂrﬁmonanpwmg suﬂimk ng of which
is known to he UE; ﬁéﬁ)&sa'd bas st ion, responsjve to, i nk
transni ssi®¥ Efr?l?f’&of frapsmissign; A% Sfaton. allogafing g sp 5

interfere t sai d base
station, @gﬁdégég%n%%%ds%%%}l 3% rbrlllﬁﬂctzlgﬁtt%g[ﬁ Lﬂ%n]frll&?(ﬁﬂ%gtﬁcgé]iql}lg sai d
upl i nk i nteefeaesdevd ey ehe chaﬂnélh@) GhidNUE| detedmining b @pldk pewerievel ndi cat i on

being transmtted to the UE (e) said UE determ ni n%ggn uplink power | evel
based on bager et saishpaih [loss gnd spid interferendsylevaleand=(f) aaid imllatlnﬂlao@ltl on; and

(f) initiat |nk ontrol channel transm S|ontothe se station
havi ng. ¢ haPIAREroL REPSRIL AERIRHYT i B SO TP B CRATEG [0 h & second
aspect of gbbgniREPRERD (hnvention, there is provided a

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
-3b-
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of . (a) saief (Mase station transmitting a signal over a physical reference
channel to the UE, (b) said UE calculating a path |o0ss, responsive to the
physical reference channel transm ssion, a power setting of which is known
to the UEIn @egordance) with angeighth gsheaty of theupresenk invertivanthersi srprpvidehe or  nore
timeslots t i d.hase station; (d) said base statio responsive to said
upt ke ¢ PihaRteE B Sh o e R nm BBt Aot P (ORHRS Brs 1 n'whi ch
the UE traRsi isyicatcBlafng path e TRA! sAQBndISle) $eietlitad, ! Il ocating a
specific u%lﬁi hEbgccgr?t raorllglﬂc’%annel [ n(S:ii cgt%flnbkcapﬁeﬁ’k I ﬁtagé%qel!rogﬁggﬁli n the

sl ot, whi aplinkscdntrainhaniel edludingtandndibatioh @f éictigterfvende cadhé thadfidllandat a; ()
said UE determ ning an _uplink power |evel based on current path | oss

cal cul at edualify mapgi; ) determining thepiplink PPYierdeved based on said pathglpsss said UE

initiating.an uplink, control ..channel t m ssi.on tg th as tation
avi g ne G ASSLAa Rl SRR wd 6 RRLEF b eatinb RS d our ¢
aspect of ch@elRi BRGBWet 1BYE QbkRined HQFP (S Provided a nethod for power
control between a base station and a user equi pnent (UE),

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.
-3c-



conprising: (a) said base station transmtting a signal; (b) said UE
receiving said signal and calculating the path | oss; hgsai station
measuring uplink interference of any UE transnission;ﬁf OVIQEﬁR%QSe
station, allocating a specific uplink control channel and transmtting
said allocation to the UE including an uplink interference level in the
channel ; - @ghosllod brich 8 16T YloB00oAllc W irREMSH hef¥ Rl proflial @t sai dpath
| oss and salgﬁﬁ%t%rfErence F 0 eg EI? I d ’Ek?ngtﬁ%tﬁﬁg and upl i nk
control clegmpmkntt (r[m)smnsﬁlempm;@ Mepelaamep sécmiﬂqae foademgnihing yptinker | evel
determ ned at step (e). In accordance with a fifth aspect of the present

i nventi onPOWﬁ%kéehcgmpﬂevs detpeeiverefioh srgeivingra dgnad oWerrd pl@fsml Tgfensk power

l evel in a

<1 gnal | ov PRy SRR op erey ef AhRars KRy #dts HEE RS R getied Foce pi of

the si gnalghamal élléh:ﬁfohr&ﬁdﬂﬂ 1&&@&%@%\»@@%'})&@5&cafcﬁ)atcfr%eda‘l’du[h@n@'anal | ocati on
of specific uplink control channel including the amount of interference in

t he channekpectef bpthdesseresponsing td the reqeipt PK sqidwighall e petveblasd dalonlasai d pat h
|l oss and said interference level; and (e) initiating an uplink control
channel t fofrAStErming am gRiinkoPawes lexshénsed jogysaid %@P&mmlqﬁ agd &d (d). In

accor danc ect. of the resent enti.on re is provided
a met hod. %F§%5§1?é$ﬁfnP%§%%% pomerBF@vel y amﬁggﬁK%dﬁ?%%ﬁﬁ? (UE),

conpr|5|ngmn@@hsmﬂeﬁﬁmy@ﬂ@x@ﬂélrst signal; (b) calculating the path |oss of
the first signal transm ssi on power of which is known; (c) receiving
an allocation of a specific wuplink control channel; (d) receiving a second
si gnal i nda eecoidageet Wih amelsvénth esnset ¢fcthe pres¢m ilt\heti@d, ltove o prheider ; (e)
deternini5%1an 8|Ink gﬁmer | evel based on sg ath loss -3b 11 Novenber
2005 and $&Fd SPH Eng o YRk oY £ jonfrp n%o Dsingg Hrr@sEipl i nk

cont ol chanfking's Sl RSB SrARLELILAGH, BleeRbPRs(dlvegaCoOr dance

with a sevent pec resent 1nven here 1s provi d a nethod
for det er oplivikngansfiskiol fRoMmedsutiny el ulﬂmﬁieﬁbxeﬂcetleeelstnemeasf ofedfimé €cei ving a
signal; (b) calculating path loss fromsaid signal; (c) receiving the

al l ocatio Obfof and wpink Nkangwission] n@h@nﬁelallomﬁnada specilid pplidkacemwl of t he
|nterfere

th | | b d
on bot b A gL AR et thg etk ifkgeiy vl B et on he
uplink cogfig Qocsti A indiatioh BeiRQ Walisnliftdly dRlEhEhfeng at

[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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step (d). In accordance with an eighth aspect of the present invention,

there is provided a nethod for determ ning uplink powrigﬁeve C rising
qreppeEator

the steps of. (a) receiving a signal; (b) calculating om sai d
signal; (c) receiving the allocation of an wuplink control channel

i ncl udi ngwamamd3sicati on of the interference on the chapggys@pdes qual ity
margin; (d) determning the uplink power |evel based on said path | oss,

The upl | 0 LN Ror ™ SrosmBRied bl BBk of 060 QupBPlt (ke pAERT Y ()9 T

accor danceanwentibn.a ni nth aspect of the present invention, there is provided

a system _for_determ ning, upl.ink power level in a wreless, djgital

comuni cat[éfblﬁ] Egsfél’ﬁa ‘?‘Jstil?f'& %ﬁgéf%ﬁ%ﬁwvﬁﬁvﬂ\%%lmﬂégﬁlb@ﬁe user

equi pnent sﬁaugﬁoﬁﬁlgﬁwés}ﬁiiﬁ\%ﬁé@i d base station having neans transmtting a
signal over a physical reference channel to the UE;, said UE having neans
f-or cal cul[@20hBiga2 jxad dimplificl, blscksifupra illstrdinpliae ptefard winbsdimenimfer t he
physi cal reference channel, a power setting of which is known to the UE
sai d base 1% Btoces ofdbe sommen sentrd shams! V@'lﬁﬁp%wfﬁpffﬁkoﬁﬁhéﬁﬁ‘ﬁ@si on from
the UE, fqr.Rgsuring an uplink interference level for time slots in which
the UE transmts; said base station having neans for allocating a specific
upl i nk coif@02d] Figc Banadlow digiraathowing ah diterphiivekenibiotimicne oBthe @rdsentel in the
channel, said allocation and indication being transmtted to the UE, said
UE havi ng "W&8HS™f or determining an uplink power |evel based on said

cal cul ated path and said indication; and said UE having neans for
initiating an uplink control channel transm ssion to the base station

havi ng sai@D2ap/DERANFREDESERHTIONDH THNRRERERREID BMBODBENTENCe with a
tenth aspect of the present invention, there_ is provided, a user equipnent
(UE) whi cfpogaﬁme%w Ppaion Halhbe deserihed yathrrsforanes orihs %nglgﬁﬂquk power

| evel co i Sd: N, i 1.Vi i gnal over a physi cal

refer encwﬂgﬁaﬂnﬁgﬁ’?‘H{lﬁgeﬁgkéf’géﬁ'g%ﬂggﬁgﬁ%%%&l%P&Mi ch is knowmn to the UE, and
f or recei }0014] Big. Aiznnihplidficd bloek digprara 6fh Aiiversal obiRteewamivaicetionsa pat h | oss
cal cul ator for calcul ating an expected path | oss responsive to the receipt

of said sFYHERtemgstpalgatio pecpesneore (Hf baspstatipgi]d: (rrinaler BR 1ab1 i nk power
ol oA el e 2 oLy Gl e

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



station at said uplink power level. In accordance with an el eventh aspect
of the present invention, there i's provided a base shf{' n_inpl nti ng
uplink power control conprising: a transmtter trans F@Hﬁngaéﬁ@§a| over
a physical reference channel; a receiver responsive to an uplink

t ransm sswonzdossznmeasuring an uplink interference | eveper@oyddosd €ast one
time slot of said uplink transm ssion; neans for allocating a specific

uplink co ’Fﬁﬁ | | | -0} . | f i nk
interfer e%éeag Qve |ﬁﬁ%’%%ﬁgﬁgﬁn%%uwggﬁp‘g%ig;@}%@&gﬁgf%hgg‘flgﬁti on being
transmitt edf iyricrencd ohrlaagtink cemmoh 06®) clRish&lF DESCRI PTI ON OF THE DRAW NG
(S) [0017] Fig lAis a sinplified bl ock diagram of a base station of the

present i hOWTl Thyreceiver RE,pistmayisemajghed Siltew ik desioss 1508 [ 0018] Fi g.
B Aabiiad A . ) . _
[ nvia?\t ?oﬁlﬂFggé%F%ﬁb%ﬁﬁ{mg&?gﬁ%ms@np |n%§ggo%%g{éﬂ‘<l | aaggéar%h%&uglﬁ\ Zletner native

enbodi ment(OQ) mdageing &Rt il8fopfotiteing s eitinmélreoansl (OQ) df@R2@linki g. 2 is a

sinmplified block diagramillustrating qne preferred enbodi nent of the
process ofSCHMONCEREYFhamst sndi providing a fualpy marein (M) for g giveB U ef t he present

I nventi on. i L f | . ng. Lve

enbodi nmen 0(532???%%(2%% gageb}té@lla%\é’eéﬁ?%a%p ??gg%?%?@% t%@%}%iﬂam OF THE
PREFERRED ReliB@nEevENR(,R)) thdt He2 1 trablsmispibRsaeabxpietied totachiovenThe Qecadescr i bed
wth referaﬁgzﬁ to the drawing.fiqures .wherein |ike nunerals represent I|ike
el enents t daesdrupon gompmption of| fagtors dncindingihe SR et WY BEOROFNLBr am of a

uni ver sal js | ' . i ' ccess

net wor k ( § kéﬁgggjg?@tg g(’;? g%@%%%g;@%ﬁ%@%?@%{%ﬁ%%ew%% ¢onmmruni cat es
wi r el ess| ythoSBR,a2maiRbe baset vgén indastrebfent Front ploeivns irimshigion Bdjn the The UE 30
maybe a wire| ess_cell phone, PDA or other |i ke _ device which may include

addi t i onalPagisplablUF; such s thediockemor st BLER )ndinlike tae uphisk Mpeeferene9025] The BS
12 i ' ' ar/switch 22
conpri 3%1’?%‘?%@?%6&@1‘661&8 e hg}dm&lf‘al gﬁﬁ%’%@ﬁﬁm c%ptr!aﬁaﬂl)@am GZSW'anCupI oo

(or like devi I me I nterferenc asurenen evi ce
conmon and can, as one option, be separately specified 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




control channel receiver 28, a common control channel quality nonitoring
device 18, a sunmm ng device 20 and a reference downl igﬁ chea n(%l éfreadi ng
and nodul ati on device 14. The BS 12 receives comunic ]i\IS‘ﬁéno?/ P he radio
link 25 via the antenna 24. Received signals are coupled to the

i nterferapnsemeasurenent device 26 and the uplink comp@usenizbgsol channel
receiver 28 through the isolator/swtch 22. [0026] The interference

measur enenbagen 6f @hﬁéﬂeﬁéﬁﬁenmwﬁicﬁg |ePofhd ;A6 BIERD 45 bl | Nk comron
control channe exanpl e e’inter ence asurenent device 26 may
nmeasure i rckplained mrihﬂhaldgﬁaﬂhemnﬂﬁelp,awfe(rmaﬁ) the Teferened énafimalence -4 11

e BT PR e AR it L T

upl i nk CO’EFBﬂd ﬁé’ﬂétéc?ﬂhaﬁﬁ??{(égéné ﬂv@%mﬂi@ﬁse{s%ﬁﬁ‘ ﬁéhap tﬁ@él fpybe a

mat ched filter, RAKE or evi ce el ves I es e signal in

t he upl i nkhat dsrperformedetvoden throlrse ktation IMd(ﬂimaTﬁEéD mahoitopntra(ltmerreasurl ng

device 18 for noni t_orlgeghthe channel caontr of the u comon
8?19

control cRESFRIVEATeT W RSt mgasytemepts de g%ﬁ lher%la%e B OvaT f UE. [0028]
The QM Carllei@l%?éé i da s[n% kfann@SorPmbH Eﬁqeﬁéﬁe%%f‘lcoﬁtfbll nterference

Ratio target (SIRtarget hat the UE transm Ssions are expected to achieve.
The QM camhalmlel‘soltbaacohm@htmjbat axonbinatioatfireferenfe dralddrepstrolobdmdisng t he
SI Rt ar get conditions. and/or, the, QoS requirenents for the

pr Opo&ﬁ‘él on ﬁh
service d@%ﬁyrbééis thegpisi ang sgope,phfhe presrat Bvedtiolget nay be based upon
measur enefy Bﬁﬂ? 1F, such as
t he bl ock erri)ﬂi ratégo\(@égg%w %&&Pﬁlge up%@?ﬁt@ﬁ%%t%@ﬁhl ével , the QM
i s not reqguicfessthcé chanmalcteceinet 36 ohjpithtlpﬂsiaalculanonmiavxc@nﬂr pbwal kwtati on and
can, as one qptio be separ at el cified S 12 or even
el i ni nat edalcyatt 0“55[}’8% A popadgolve %‘?ﬁ‘%’@@?@‘f trFf ert(aeﬁég?wﬂ A, when not
speci fied r |y p AheedE 30, the QV
maybe st or%ﬁ ﬁl%d %ﬁ‘e’élzrrggt \re{gge Jw%\/l I's use %O%g%ﬁ%hgyl ce efnd QM val ues
are appl i edminonicationt ﬁamdhesBSd)hdvarrﬂmREhnidZStahéa@hemhlegomﬂmmcwtmnﬁO The

out put of the._s |mﬂn% device 20 is jinput, to the spreading and nodul ation
devi ce 14 throg platof/pgiicing4a cprprApTipte &o sithst theredEpnesRpmBLretEr summi ng

device 2038%;8N AW efctdhEY MBS, Cortfie SHRQHBLAVG & fildIGhE cBRfAMEL er .
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~




further reducing downlink signaling overhead. As further alternative, the

| ce maybe signaled separately, for exanple, on a broa t cha .. I'n
that case, only the QM will need to be signal ed. The ﬁi@ﬁ’é{ g?ﬁgb%lsf not

conbi ned or encoded into a single paraneter, nmay be separately input into
t he spreagtbrgonssd nodul ati on device 14 and sent over gepRasdiRssaownl i nk
channel s. The output fromthe spreading and nodul ati on device 14 is passed
to the anW@%%?TﬁﬁotﬂﬁquﬂBf&@%cﬁ%ﬂkﬁﬂ@ﬂbﬁﬂ&ﬁﬁﬂw&%4ﬁ9ﬁ;ﬂ£ﬁﬂﬁ@b@§m0n to the
UE 30. The and lIce are signaled over one or nore downlink control -5 11
Novenber 2006r yithe DEORES 20:OT bf 150 powsCamlifindheTle povres agplifer|58s s
measurenent, ..(which is perforned by the UE 30 as will be explained in
further dépgplahé§ﬁﬁﬁﬁFWg?), is perfornmed on the reference channel. [003 1]
As shown, [Eoszfmé ofpht 6F HeS Shplimr '50f B1RAGRIEADNAL B 2dneR el

channel (s)) -1 shoul d be not'ed that the present invention conprises only a
porti on ofisaldter/siigh a# iand)thetahwting 32. per f or ned bet ween the base station 12 and

t he UE 30. ' t ral. to. th ' J th th
rregsur emﬁqtt%b‘éé@rﬁgﬁgﬁgaﬁﬁgitb? %F goﬁ@&@ﬁ%%@?&,a@ﬁg]ﬁ%gan ?@F‘éﬁ%{a}@ cﬁannel , a
singl e conthGhreGRRABFh i8e Fibicifvely kAkRfieN eahIFRMQonbaRhE ﬁ;%luraﬁﬂ?anne' s. It

is contenplated that”a comnbination of reference and/or control channels
maybe useddfsintetslots. teta tpbe iranswittedsis sqpmenteds dnd the ecgarentadrdatnis ithen. [ 0032)

Ref [ to.Fig,. 1B, the UE 30 | " | sol ator/switch
3, & 1 orEgRled T AP PEE DS 6 DR A SR I d COERE ey ce 42,
pover | eveleagfrah&it ik @B sARY 4166 4 Previtis BHARTS Mhiﬁa'd@@rﬁﬁﬁgcom ng

controller (not shown), 3 signaling receiver 48 and power anplifier 50.
The ant enrle B@duldpeiané sodioprabaefitbetinonisidma s Wil tBFedZibed aygredied RF | i nk 25

and applie € Cco j cations, through the, isaol ator Lt 4. as
appr opr | adEl ETIAIER b BPEREgs DERFR po DERvEe Sag BS B T
ref erence (Ehaple s Hown Rk ih REvALODBhE DEnhEE 4R uptfik(ttanSmissibhie cont rol
channel (s))~. [0033] The reference channel receiver 36, receives and

pr ocesses [(38] One embalimemifod tienmetheh 2 nfihs present imeention is hawniisthgel | known to
t hose of 1] in the art Accor di such detail . w || not. be included
herein. T Wr‘%‘l‘%?réﬂ gc#r%‘iﬁ‘é‘? m@g&tﬁ}%%l%gf%@%ﬁﬁﬁ&ﬁﬂ&@%@ of the
reference yohanned Wi a JRWar 48EFRIdWRNoARE UK 98! dBR WBS0 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-




power level of the received signal to the path |oss cal cul ation device 42.
The path loss cal culation device 42 enpl oys the power Evel %o Qﬁgernine
power loss in the downlink transm ssion. [0034] The ﬂ&ﬂP‘§% ormat i on
transmitted by the BS 12 are received by the signaling receiver 48, which

passes t hygoivssamati on to the power | evel cal cul ati onpcgeh/eRed4. The
power |evel calculation device 44 uses the outputs of the path | oss

ver | evel cal 44 use . t |
pover | evalOFEhE B Ak &, bR i RGN it AR R aha

i nt er f er engasrhigsibdid thFBS | D kasédbuporthd duridaiiatibioss Mol By ha/ D042
PCT/ US02/ 15066 [ 0035] The output 44a_ of the_ power |evel calcul ation device

44 regul atséd ﬁzk?éd&ﬁlﬂﬁﬁﬁefwwlgﬁcobﬁ@e@@'omh?p§ Rontrol of the power
anmplifiery 'I]Zpgﬁa&p%feixggﬂz!r%fﬂe% aﬁgmaﬁ)\;gadér{ﬂ%)'dﬁﬁeélta% @P)E:ﬁfraisétb% [0036] The

out put of "the anplitier ransmtte ough t he

i sol at or / signbleth aBhgarith, bhecpatateefionm, §2.inted8nde 161 TdtoSTEhiphligkatlve in the art
woul d understand, TDD utilizes a transm ssion _structure whereby a franme is
repetiti vempodimertefthe method 2hedihe prepsat mypniionds shewa mFig: A nreydingf ¢ e

slots. Da éﬁ]ﬂtz ) | SRA B i E-Hgsg d..data is then
schedul ed oreg'? ans%%?og??%h%hﬁ%wgﬁe or m)rog |megg %?esv'.%ﬁ or %%%]gt he CQ

i nt er f er effée 3 thee aswnpband thesane dsifig. 2amplesbmtheisamastgisey thepsockdudde i s very
val uabl e i) determ ni ng, the nodul ation and coding rate of the current

frame.' ASHQWeverfuthee alignjispchicxed by adddiopally sighaling axsavested Qe CQ

interfereng gldm? eTFeSﬂ o s} ﬂﬂﬂ' in the

downl i nk Pﬁnﬁaﬁgnce o§ ?ﬁ%ﬁ%&ﬁn%%#ﬁlcon Ir:a})thH'up [ %’g]tslrbgsr?g’m SSI o(ﬁger [ 0038] One
enbodi mentspebtsipen pryvastrd@miskiohh foprtiesarticulanf8rtdedrd st B3MFig.n the flow
di agram of is metho 12, at ste 1, the reference

ig. 2. | h , he BS 12 S
channel i§sgé‘g%§%ﬁﬁmn@é,ﬁe£ﬁsﬁﬁp 86 t?tgﬂ’ %?/@Pdlﬁﬁ%%f@§9{“-hés@9w The UE 30

conti nuou -cal t I e ;gfgg Lauously
measur es %%%IHE@IZH leif“}'f glr%e]%%iei]mggigﬁf%sﬁé&@%ﬁ%te sép-mgettjég ep ?H%tgsed on
t ransm ssbhk; drimtiite hitdiepEmlent(cdwhethener ddta dfta blek igresdiddn in Fig. 2 for
sinplici tf({f)& and can _al so be based upon transm ssion from other base

st at i ons, [(044] Befermas beck fo Eigodnthedrangmitmowes leysl of pbBofTeshmapde 12, at step
S4, deter P@p?%%n&@ﬁyﬁ%?&lo%g@dﬁaﬂ@ﬂ:i_”k conmon contr ol

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 -Rug 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)




channel, for exanple: 1) an AM&C neasurenent report; or 2) Hybrid-Automatic
Repeat Request (H ARQ control information. This deterﬁ(ﬁatiog
optionallybe in response to the receipt of a data bl otk CX™ r@}%& t he
BS 12 all ocates a specific wuplink conmon control channel, indicating the

uplink i nyenieisence level lcc in that tinme slot. The BESnshradossSt ep S6
- signals the uplink conmon control channel to be wutilized and the uplink

interfere I f : [ neters are
si gnal ed onﬁ}%fégﬂg‘&hméﬁaﬂﬁésségn&{%%% %%%%%ﬂﬁ%@%?aifmgﬁ%%%gﬁf% ers of the
speci fic upvdl fis tleapliniodonghaduatronohymie conipiicatibh. Y Thapadtloss{(FL)kdayNov enmber
2005 WO O /0031%952 PCT/ US02/ 15066 [ 0040] The UE 30, at step S7, determ nes
t he approﬁ?‘? élatfﬂlaﬁfﬂﬂoﬁéﬂ/\er | evel for transm ssion to the BS 12 based
upon the current b 0ss neasured by the U . step S2 and the

iﬁt erference Ievelo CER%BE% ned from %/he BS %&%F%%l] Ag st at ed

her ei nbef owlere Ty dthepdvesr R therefetnbosdiint aithé BS 190 ORY, Blisorebgvedsi gnal ed

along with, or separate from the interference |level Ice. This alternative
enbodi nentPogter ehiBe rrierensg smalgtt theddE.pr esent i nvention is shown in Fig. 3,
provi di ng LI ' ' I annel power
evel . ThAQMSTEaEbreRlh Bl 6 Byerkt vkl v YRR UraBBhiR: 2"

i npl enment thdwswsdnmlinktistftereiceldvel can bepatified in tHdalleoadon mbastgehaseurdpt | m zat i on
is achieved by additionally signaling a requested QV. with the uplink
conmon corft V&Y 1ofa i@y Hinligk snfestsrengt, ancepyrement ds ciyailaile dg e HéF-  aspect s,

upon previ ] sg@% 58 }Eﬂrﬂ | - Y=Y, g‘? aglg_step S3.
Fig. 3 sﬁ%vﬂa"vs§Il ?Isn? @8’ %%?lué as&lggg]%% %% %ﬁ%&@ﬂ%gl Ied as step
S7A. As shommonronttnd thanhelgs othér @eghs 3Sintdthe BMER uphyk q@atbhehaausdl 8p S4 i n
response to receiving a data block; qr may be indepenflent of whet her or

not a dat &XpRcEkio;eXist B Fipgle. 3G dOU more timesloty gfilh Austhey glticiggoiesare; he transmit
power |evel te i equation: T
e o @iclived Moplallyth o{5s Bfiend SRS A1 Sod o Bk ol

i nt er f er enghirdyay, ifi@feranbe Hukt bakep@ietitor cashoildt fel profa opehti®orBiawei cati on. The

path loss (PL) may be cal cul ated as follows: PL--TRBIIl -Rua Equation (2)
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.




where TRw is the power of the reference signal at the BS 12 and Rup, is the

received power at the UE 30 of the reference signal. Eﬂ%é’f’l’ 92055 30 at
step S8, initiates an uplink common control transm ssi i nk
transmt power |evel cal culated using Equations 1 and 2; the transm ssion
bei ng reweinyedosay the BS 12, at step S9. [0044] Wen pdguddbhidoss transmtted
fromthe BS 12 to the UE 30 as shown in the alternative nethod 20 of Fig.
3, the transmt power level of a WUEAmidE) may be represented by the
foll ow ng equation: Tus = PL+QWl cc Equation (3) -8_ 11 Novenber 2005 WO
02/ 093952 Witt/ii30fed 5066 where PL is the path loss; QMis the desired
quality margin,and | ce |a${)ﬁ i nterference |evel for t h u | i.nk comon

t

control channel: codhifffte eterpining Hpfinlk power Jsfs! i, Wirgless | ated as
fol | ows: RbmmlREhtiGHEsfrt e gﬁﬁm?@bé’é@%ﬁm?% ét%ésh@né)ﬁé’é?re aﬁm&ﬂe reference
signal at the BS 12 dnd RuE'i s the received power of the reference signal
at the UE(UE)@damprisingthestepeof i nventi on has- several advantages over prior
art nmethods. The asur ﬂ Ilnk mterference | evel Fﬁ% ecified in
the allocation nes ané??ﬁ&?hﬁ%‘fql “IPifer f er ence
rreasurerre%aﬂn%l@v@émbl eto the UE AI ternatively, the neasured uplink
interference | evel cah be provided via the downlink conmmn control channel
or other.neans. Si(he tdaEiW&ﬁculpﬂmgﬂ(paﬂmMS$,0¢3pom1elth¢ B’ansmiqsbot ed to exist
|naS|ngIe3 slot, still further. fflClenc
per cei ved.? E‘?‘rﬁliwsﬁpglo r"élf’gelfaé‘ﬂel’s%/gcf"é‘irrﬁet rg‘@i“ 1sngyR e [hﬁg'gﬁ | oop power
control mechanlsn@ '%ﬁrﬂaﬁéﬁﬁ% x’E!atﬁaﬁas@@tJﬁa hbl@&aﬁs%ssﬁiﬁcﬁbﬁ{h@t for proper
se

operation. Since onIy one sl ot d for t e uplink common contr ol
channel antE, maeslwﬁlgraauphnlgnntetferenchbvehl&)rlmneesidtﬂmevmdnﬁ:cUEjlmsmitfﬂt has to be

signal ed, mniml Qv ntro dto | i nk. al |l ocation
signaling for the @anefﬁaﬁq{‘?ﬁ Fﬁﬁ?‘@l’é”ﬂ %ﬁtSpﬁfé ¢ Bﬁ‘% iRl ??hé]HF resour ces.
[ 0046] W'ﬂ&cabﬂ%sﬁ&ﬁ@ﬁ&ﬁnﬁ bR RN] 113 AGSTR], I8 GfiddR6h bl ih@EdRnOf the
preferred enbo ther variations which are wthin the scope of the
i nvent i on bawg tratsniittedito the UE; |

(e) said UE determining an uplink power level based on current path

loss calculated by the UE and said indication; and

§i) 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 rﬁar‘gin to determine said uplink power level,

~10-




in the clains below will be apparent to those skilled in the art. WO

02/ 093952 CLAI M5 PCTI US02/ 15066 What is clainmed is: 1. ﬁwﬂn}e‘,‘t hlgd fO@%

determ ning uplink power level in a wreless digital 1‘, Nia %121 system
conprising a base station and at |east one user equipnent (UE), conprising

the stepawobovsm) said base station transmtting a sigi@aluwy&sa physi cal
reference channel to the UE, (b) said UE calculating a path |oss,

responsi ve tost he 1.8 SF O; ' : nnel, a
bover set ting ol wh i o oF Ol PHerchl e BUMRY flleid EuBhRRA Ty 2R

r esponsi vdaseo statiow phdlules ta sigeali ®s irderfdrerem tatie (BIR) tweses dhdtnigeadEupl i nk
interference level for tinme,slots in which the UE transmts; (d) said base
station, 4PPHRUsHehY the basestptionds gecield I#ME! channel i ndi cating said

uplink interference level in the channel, said allocation and indication
being transmtted to the UE; (e) said UE determ ning an uplinkpower | evel
based on currént patThe msthod aif caldiat 8 dwlereih hve qhiifitamebrginiaf 4 peévimsi on; and (t)

initiating an uplipk control c¢channel _tra 1 Ssion to the base station
havi ng thgfaﬁ%ﬁoq g%l@%&ﬁ%ﬁ‘?ﬁ“ﬁé‘ﬁ“%&@ by ét)s.tep;_@ R gHrHOELS ol a1 m 1 |
wherel n_sefuddcorh 3 phdbrt bl $esthibud £56H ) Of 2 data packet which

I ncl udes data for transm ssion to the od of claim1 wherein
step (d). includes generating at the base station and transmitting to the

UE a quality rgi 4. The thod of, ¢claim 3 wherein step (g) .further
i ncl udes usi nd' sai ﬁheeﬁ*&ﬁ?ﬁpﬁrﬁ’a?‘gr i hggp Wﬁgméasiaﬁqs%mnﬁ%le dwer 1evel .
-10 11 Noygnhiesded 38 a single parameter for transmission at step (d).

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).

~]1-




WO 021093952 PCTI US02/ 15066 5. The nethod of claim4 wherein the quality
margin transmtted by said base station includes a si gﬁl to |%t0§éference
ratio (SIR) target that the UE transm ssion to the ba QY%{PE’%
expected to achieve. 6. The nmethod of claim3 wherein a quality margin of a
previ ous wbonamssszssi on fromthe base station is used bypotdmaidesat step (e)
if aquality margin is omtted froma present transm ssion of the base
station at steg (d) T3 I SdiGin ty margin
and interfer ence Ié"‘-%/né1 thOda@geIg] Qggax%%éﬁl@d Sl n\e %foggétgrret gﬂ?}ink
transm ssipowenleveltie p wim)ess tﬁglteA cnmninnntaﬁmrsystmplcompmdwf abpserstdtioop t echni que
for determ n| g upli n&) power in.a rel ess, digital comunication
syst em coRpi ‘?‘F@"%‘? il dermingl bﬁom%‘r"ﬂpga B BlERsAT; ty of user equi pnent

(UEs), conprisi ng Sstaﬁﬁn%s dtatidnanSAl gbf‘s? RSOkl Nng a signal
over a physical g@r ence a?mocgall o tn% E@aﬁ% § UEs cal cul ating an
expect ed phﬁﬂneltmsthet]‘ésponm ve to the transm ssion over t he physi cal

ref erence channel, .the ps S ing of ich is kpown .to.the UEs; (c)
sai d base statl on, ®ess6is e%?%ﬁ%lasma rlaifs FRsBYIsHISstor S Rtysrd  UEs,

measur i nasd HPdpfilel R SRCREGvbi QYo b bh FnihRkS alothi ch the UEs
transmt; sal d base station, resp onglve to a data packet containing
data for. certal n {es said BE] geﬂdEsmgtanalqﬂnicttramgxsaoneqlmstortmorehe

| ast - mentioned UEs ég performa power |evel calculation; (e) said

| ast - ment Higeigtsipsaid bese P@F‘i’fb a request transnmitted during step (d)

determ ning an upl % P3§ haiqo 'u%HéﬁEﬁ&h at step (b)
by the last-nenti gﬂ %S%d&%uﬁg%%ggﬁgegéfraigma base stat’ion; and (f)
sai d Iastmmtingmpﬁnﬁjﬁ&rﬁemnmﬁthmgsmtsmmmmaﬂﬁmmmmﬂ;s on to the base

station at a power ,level, determ ned at step venber 2005 WO
02/ 093952 PCT;) Usozﬁe_i5oégl CL&SG station, allocatmg a specli)xc 'Llp].].n}( conirol channe

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-




9. A nethod for enploying an open | oop technique for determ ning uplink

power level in a wireless digital comunication syste ri.se a base
station and at |east one nobile term nal (UE), conprinl]cﬁge?rﬂiergpg%)s of :

(a) said base station transmitting a signal over a physical reference
channel twobhesdsk; (b) said UE cal culating a path | osspcirgsapss ve to the |
physi cal reference channel transm ssion, a power setting of which is known |
to the UE (c)ixai ThbEnetB@N6f alaimdd 12@hatBini £ quilit) MsdiEia Sofod prévigige or nore |
timeslots to said base station; (d) said base station, responsive to said

upl i nk t r AleBsmisseroiom thaheseistating ispied b thald® ef sepdifldba feality maggisB ot s i n whi ch
the UE t &8 id ' | ' ifi li nk
cont rol s fom b Sresd tachRTortirthe Pl e B 19, DD or i Oh 18

transmitted to the UE, together with additional data; (f) said UE
determ ning an uplinkpower |evel based on current path [|oss cal cul ated by

the UE and sai HupiThameibad ef dleipeld séhereimanaliymaraingndpplinkinterderene an upl i nk
control channel . t.r.ansni ssion t base stati havi ng the power | evel
ot er mi nedrApoel SRR Abeldr AR AR whor o7 st ep (d) | <

initiated responsive to receipt of a data packet which includes data for
transmssion to the UE. 11. The nmethod of claim9 wherein step (e) includes
generating at the Bewethodforpdvesscantig! betwgesabeseisighon andeyeeromipmepial ity mar gi n
for use i term.ni.ng the uplink power level for the UE at step (f). 12.
The net howcgmglﬁ?%l wherein the quality margin includes a signal to
interference rati o(£)SI Rhidivasedition Mdbsrhikg\dsidnaBnsm ssion is expected to
achieve. -12 11 Novenber 2005 WO 02/.093952 PCT/ US02/ 15066 13. The net hod of
clai m 11 wherei n a(fjualseidyTFeecegvingstidsigpplan gyjeulatingthe pith49s8n from t he base

station is used by, the t Sl (f).if a | it Ve Brgin | mtted from
a present transm sg(i)on %MIIE ﬁaﬁ% S‘@gg %%ag%urgﬁs 13%13%309 o?fn? € net hod of
claim 11 whedksorgual ity margin and uplink interference

-

(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-




are encoded into a single paraneter for transm ssion at step (e). 15. A
nmet hod for power control between abase station and a u equj (UE),
conprising: (a) said base station transmtting a si gnaﬁaf\I H‘%ﬂb%{%%lE
receiving said signal and calculating the path loss; (c) said base station
measur i ngwopléds2i nterference of any UE transmi ssion; gehyussgisdsdase
station, allocating a specific uplink control channel and transmtting
said all ocation to he g gnce | evel in the
channel ; (e) said L%g deréejée:‘ar1 LB %nvﬁg’lh?%d*g%&%@e%g’ﬁ{ ’based on said path
| oss and said i nt eer am;mmtma/’elthe seelip( 6ijthe sigdal Ualdutating at exygpeedd upl i nk
control chatglr] transm ssion to the base station having the power |evel
det er mi ned®&t'%Siep (e). 16. The met hod of clai m15 vvherei n step (d) is
initiated in response t ehPindRbi atg dehkdes data for
transm’ssiontothg@ lgce e met ho og |m1 reln step(d) further
i ncl udes ﬁmc&nﬁmg‘h’emmuﬁofmﬂafar&npenﬂhgc]mannd the UE for use in determning
the uplink power A math d for determ ning an | i nk _power | evel
in a user equi prren@/) Im@éﬂﬂpﬁnl@ PPW@"@Y"Z 10115&13?9%%932/3@@3952 (a)
(b) path I ??nte&éreﬁ\&‘{&@ 42005 PCT/ US02/ 15066 receiving a signal over
physi cal erence chanrel; responsive to the receipt of the signal,

cal cul at i ng an expést edn(tlal)ng &rc @plinkn gortro] @hdrmeh tramsmisfonsipwiigf the upl i nk
control channel incl udi anount of interference in the channel; (d)
det er i ni RGWEleR dptRRip 13 el based on said path | oss and

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-




said interference level; and (e) initiating an uplink control channel

transm ssion having the power |evel determ ned at step . t hod
for determ ning uplink power |evel by a user equi pnentl%ﬁé}'?l%gﬁﬁogm

(a) (b) of which is known; (c) (d) allowed channel; (e) receiving a
first sigmabzowsskcul ating the path loss of the first spomedozisobe

transm ssion power receiving an allocation of a specific uplink control
channel ; receivingda sdtomhisg B8 aplinkshvealeveidatddonibotiepaticlossmd | evel in
the determi ning an uplink power |evel based on said path |oss and said

i nt er f er erBlEfprEnealevelf8d (f) transnitting on said uplink control channel at

th I | d ' . : I Ni i nk
pover vl “compr 0ng TREmRmE b BBl yndt TEIPR @2 poRl B 000 WP

cal cul at i rigtepainbd bistep (H).om sai d signal; receiving the allocation of an

uplink control channel including an indication of the interference on the

channel ; -14 11 Novenber 2005 :
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;

- ~15-
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WO 02/ 093952 PCTI US02/ 15066 (d) determ ning the uplink power |evel based
on both path loss and interference level; and (e) trag{sﬁittiﬂ] Hsthe
uplink control channel at the power |evel determ ned QY%B %3@ 21. A

met hod for determ ning uplink power |evel conprising the steps of receiving
a signal ;woal/eedsati ng path | oss from said signal; recercrmsgAse al | ocation
of an uplink control channel including an indication of the interference on

the channel and quakilithsdBifbn hayfofmdAse Fersmﬂg:.:v@goraﬁ'%pfi&m irfmioieRr | evel
based on said path loss, said interference |evel anhd said quality margin;

and (e) t ricomstire U, fog measuring awyplinkintedsrence leve Hantires slets intwhachsbeddE | evel
determ nerdl']@gt .gﬁ'\t;/ep (d). 22. The nethod of claim 21, whereby said
interfere@®® el and said quality margin are encoded into a single

parameter, and st ogeilihhed dhibBiving Byl e5: ABCANEALpecH) FHIARGARISr - 23 A

system for determ ning uplink power level 1n awrteless digital

communi catchamekipdicatngsaideplisk igerfertms devel mtthochaand, sid dllbegtionemd user

equi pent ., (UE), . conprisi.ng: said base station having nmeans transmitting a
si gnal ové‘i‘é‘%?%ﬁ%‘?gglms’m@g%? thannel to the UE; said UE having neans

for calculating a gallve Ry MERPRRMRikiRe MGplidipRWerlesg badener the

physi cal reference channel, "a power setting of" whirch i.s known to the Ul3;
- 15 WO 024498 3gedaeCPrtbiend s4id 088 ate; dnbase stati on havi ng means responsive

to an uplink transm.ssjign. fromthe UE, .for neasuyin n,uplin
interference |evel S"’Fafbgi hrying gteany #rmﬁltﬁ%_ngh@ BEfmkt gﬁﬁgcf]n &?’,ﬂnéai d base
station hayhdMsiRARIhd Bise BhliRARYing3aid upRBICHdV& 18R] 1 Nk control

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.




channel indicating said uplink interference Ievel in the channel, said
allocation and indication being transmtted to the UE id TJ%OQ Vi ng
means for determ ning an uplink power |evel based on ?8?%' ed path
and said indication; and said UE having neans for initlatlng an uplink
control okaopebesztransm ssion to the base station havi ngresargsosg! i nk power
level . 24. The system of claim 23 wherein said base station performs said

al | ocati on and, | ndi & t which
i ncl udes dat a or Atp?[%érngﬁ ESI on[ g\(ﬁﬁ hofjéﬁsg%m y]gt em ?&c aim 23
wher ei n s aetrage wliak powerflevel tdueprisiuge| udes rreans for generating and
transmtting to the UE a quality nar mﬂ\ 26. . The s¥stem of claim25 wherein

said UE further i n@TRFLET 5‘??§Wmig@§‘ Lo a physica] ¢ Fensp Fhapasatigi n f or
determ ni aphgkiqual i ty

mar gi n. Z%T eg‘g??g%ko?% [éﬁ%n?dzimgr%ﬂ %‘édgﬁ‘; F?lt/m er gin tlr ansmitted
by said laHeemtieh ahd aminienfetenclelsve; signal to interference ratio (SIR) target

that the UE transni ssion to.the base,station is ggr(ﬂgected tQ achi eve. 28.
The system of cl ai fPg 199}%@%1@}1@%50%%@6%@3@@9# lossTERPRYYSAce | evel

are encodegl e 5%1% Si paranmeter for transm ssion. -16 11 Novenber 2005
WO 02/ 093952 P |U§0§§%§§66 29. A user equi pnent (UE) which enpl oys an open
| oop technique for apdwbﬂevdcﬁlm@tmfbidekerm@imaﬂwﬁn&pmﬁvbbh@ma receiver
for receivi nal —over,k a cal yreference channel, the transm ssion
power of \ﬁﬂagﬁc‘iﬂ%tegﬁémﬁsén‘if?é‘{)@E&e {‘"8? L3#cei ving a channel al | ocation
and an i nterf er encq duflier r Bifling AOSIAR! LA oGk Gk Gl 4ng an
expected path | oss responsive to recei pt o aid signal; a power |evel
cal cul at osaifi oplidep@rarileviehg an upl i nkpower | evel based on sai d cal cul at ed
path | oss and said interference |evel; and

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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a transmtter for initiating an uplink transm ssion to the base station at
sai d uplink power |evel. 30. The UE of claim 29 mhereip{ﬁglg gqg@pger al so
receives a qualitymargin, and said power |evel calcula uses e quality
margin to determ ne the uplink power |level. 31. The UE of claim 30 wherein
t he qual iwgonmsgen i ncludes a signal to interference ratusz(ssbdR) target
that the UE transm ssion is expected to achieve. 32. The UE of claim 31
wher ei n qual i tygrar qulen@&%awbl 33%&5&%5&%&%@%%99&&&%0 a single
parameter for reception. ase station i nplenmenting uplink power
control caoppity siargm, vdﬂ@hmmmtte?almmﬁhmeudaﬂugatmmgmcaamr a physi cal
reference channel; a receiver responsive to an uplink transm ssion for
measuring an uplink interference level for at |least one tine slot of said
uplink transm ssion; neans for allocating a specific uplink control channel
whi ch includes an indication of the uplink interference |evel in the
channel , said allocation and indication being transmtted by said
transmtter. -17 I 1 Novenber 2005 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.
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