[0001] COwVBI NED OPEN LOOP/ CLOSED LOOP METHOD FOR
CONTROLLI NG UPLI NK PONER OF A MOBI LE STATI ON [ 0002]

woRobdHdotdz | NVENTI ON [ 0003] The present i nvent ip@fi/d<3008/003085
rel ated towi rel ess comuni cati on systens. [0004]

BACKGROUND [ 0005] For the evol ved uni versal
terrestrial radio access (E-UTRA) uplink (UL), there
are several transmt power control (TPC) proposals
that were submtted to third generation partnership
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(sI ovv) open oop acg%zl‘;t q]qg | oop channel
quality information ( ased TPC [0006] QOen | oop
TPC i s based on pat hl oss neasurenent and system

[ogoRl amet er s wher e t heFpRLD OFINVENTIONent is perfornmed
at a wireless transmt/receive unit (WRU) and the

(00935 em pEhepresRFdnyensionisyelatad thyvissless compaunicpiden gystems.
(eNodeB). [0007] Closed loop TPCis typically based on
TPC feedback i nformation, (such as a TPC command),

[000dht i s periodically seBAGKGROUMDeNodeB where the

f eedb ' | d d ' . |
(0008 ] ot - (P A EPP PR RS da st T Ao S T gplink
(ULh RN 4R B. seveP{18irabh@it lpeer -EBﬁtl‘b@r(TW}'pﬁ%‘@aéaﬁs fihlat were

ong-term channel variations, gat hl oss and
sulyn ttpird iganerations @%}wn@"éhwmprow@r( Ghd) deee tergp enelytion

CEERVDEES Y Sy, PO RS Rty a6 S05RIo
opantbop MAEG and shmmelbseblobp g chanmel syuality infermbtion (G@iEbased

TPg:Jr ow cl osed |l oop or CQ -based TPCis less sensitive to
rors in measurenent and transmt power setting,

[Od@gpause Oped 3odpPTPE N bhERTBAGtRIEE dheskureMdnt Rd system
eB wever, slow closed l'oop or CQ -based TPC
parameters where the pathloss measurement is performed at a wireless

transmit/receive unit (WTRU) and the system parameters are provided by an
evolved Node-B (eNodeB).

(0007] Closed loop TPC is typically based on TPC feedback information,
(such as a TPC command), that is periodically sent from the eNodeB where the
feedback information is generally derived using signal-to-interference noise ratio
(SINR) measured at the eNodeB.

[0008] Open loop TPC can compensate for long-term channel variations,
(e.g. pathloss and shadowing), in an effective way, for instance, without the
history of the transmit power. However, open loop TPC typically results in
pathloss measurement errors and transmit power setting errors. On the other
hand, slow closed loop or CQI-based TPC is less sensitive to errors in
measurement and transmit power setting, because it is based on feedback
signaled from the eNodeB. However, slow closed loop or CQI-based TPC

degrades performance when there is no available feedback due to UL
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degrades performance when there is no avail abl e
f eedback due to ULtransm ssion pause, or pauses in the

wo Befesds transm ssion or channel variati ons ag/us2008/003085
severely dynam c. [0009] For the UL E-UTRA, there are

several intra-cell PC proposals, which have been

submtted to third generation partnership project
tré@éiispionqrmst forpameed it the feedba &l transhisgiongr chifhélvariations

These posals can be generally divided into slow
arSﬁéY\ellegb ¥nd sl ow closed | oop, (or CQ based PC).

[069eN | oopoP Qhﬁm@mattﬁelfeoﬁre' SAV@rileidty4- e e proposals,
variations, (e.g., pathloss and shadow ng), in an

whichdave \beewayb 6ed tothizd generation partnesshipi preiect (3FPP) long

b ASRRTLTERYBi: b SR ST, BHEEEDS e coneraty

disileliifith slow éftd RoPC addlow lclvsed lage dod OQD bQSe(DQC) Open
based PC is | ess sensitive to errQrs jn.neasurenent

logn &G path sapeptaterfos deng-tRym garationsy s, PghPloss and
sha@6% hrﬁé@?@éc%g'efv& &hﬁsﬁ‘mgg &Fith 6V ST tobf of the transmit
& eqgr or Tab e

ades per nrance en there I's no aval
poveginatok tyjpieallyosuffers froms eiress orpathlese mpaspransey and tramsmit

feedback (1 10 h t
PR FROPEaDH THA 0SS HARKRGIO ISR IR b1 GRE pETed T & less
sefSitivieOlo. ertrOf1ik m%HBM%%ﬂtoﬁi@}raﬁgﬁhh powen @eﬁﬁ{g@f@hﬂﬁse it is

are di sclosed conpri si tglea conbi ned open | oop/ cl osed

basgd pn feadbark pignatedisom the eNodeReHpyever, ibdegradesperformance
dye! _ ,
W %%?r o B %t(lﬁﬁme% dic! Q2R T, G shEsibl th&éé \% %%Aes in

e wireless transmt recelve u
thefeedbaick tpaovsmnissipactral density (PSD), P SDT , (e.g.

0013 BRI EF SCRI PT
OB \PSAehEth TR e¥I4S hapad AP SRR o igmission

powbr@Bht@n nmay be had fromthe foll owi ng description of
a preferred enbodi nent, given by way of exanple and to
be understood in conj unct i on with the acconpanying

[08 ﬂWI ngs wherein: [0015] ' s an exanpl e
W r'el ess comruni cation sys em 6] Figure 2 is an

[0ex2inpl e KA methadi agt apparhts drealishosetd eompnidinga eombmed open
loop/closed loop uplink power control scheme for E-UTRA. The combined open
and closed loop method for UL intra-cell PC controls the wireless transmit
receive unit (WTRU) transmit power spectral density (PSD), PSDry, (e.g. power
per RB).

[0013] BRIEF DESCRIPTION OF THE DRAWINGS

[0014] A more detailed understanding of the invention may be had from the
following description of a preferred embodiment, given by way of example and to
be understood in conjunction with the accompanying drawings wherein:

[0015] Figure 1 is an example wireless communication system,



configured to inplenent the disclosed power control
(PC) nethod; [0017] Figure 3 shows an exanple of the
wot2zos8/189168f t he di scl osed conbi ned PC net hod; [pe@iaRbkoos/003085
Figure 4 shows an exanple of the disclosed conbined
power control nethod when inter-TTlI is one (1); [0019]
Figure 5 shows anot her exanple of the discl osed
[Oomnbi ned FiGurlei 2tis 2@ é&faﬁiplb bloek-dldgransofiarafhittéOa@dteceiver
gure 6 shows an exanp f the discl d combi ned PC
°°§§B‘lé¥‘ﬂ§1 toy lﬁwlwﬁﬁbt}b‘? é}éel‘%?cﬁeawgr fMP@:@?ﬁP&ﬁ# hogsry)
21] Fi SEHRR
000t 1 e R A SRR e B S TR mined
PG mmathod; f | ow di agram of the discl osed conbi ned

n-1 oop,. and cl,osed met ho t.he
0B8523)  DRIGHEASBEaAR PRI Ab UL A PEHIPFLROY g control
mBHodalhéd intbRETI &S Bhe0l)pgy "W rel ess transmi t/recel ve
unit (WIRU)" includes but is not linited to a use

(089 prrenFlgtuE) 5 showsmnather grample af the shisclpsedupphined PC

a cellular tel ephone, a
%gﬁ%%gﬁ?%l gi lsg‘é@ﬁgfant (PDA), a conputer, or any
[0020ier typégwe GJslmwsjenr iesemplpabthe difclogsl ambiged PCascheme,
rel ess environnment. Wen @%ﬁ(red to hereafter, the
I BISERRM YRS TARIPISSHD § tdes but is not linmted
[002?1]a Nodgighredr SHdwhs &19BkdmpleSsf the Aisfssed PP Ricthod fF)the nth
or any other type of interfacing device capable of
upslase tnstamt;ianda wi rel ess environment. [0025] Figure 1

09285, TSR S O T B0 Aol o oo

amindosyd methwdadldeserbbinifitie TRLCL 40 conpri ses one or
nore Node Bs (NB or eNB) 30 including a transceiver
120 configured to inplenent a disclosed nethod of

[obggnsmi t power cont rBEMB@DD\ﬁB%m@m@NmHseS a

transceiver 110 al so confi gured
[0024] When referred to hereaﬁer the terminology ‘"wireless

transmit/receive unit (WTRU)" includes but is not limited to a user equipment
(UE), a mobile station, a fixed or mobile subscriber unit, a pager, a cellular
telephone, a personal digital assistant (PDA), a computer, or any other type
of user device capable of operating in a wireless environment. When referred to
hereafter, the terminology "base station" includes but is not limited to a Node-B,
a site controller, an access point (AP), or any other type of interfacing device
capable of operating in a wireless environment.

[0025] Figure 1 shows an example wireless communication network (NW)
10 comprising a WTRU 20, one or more Node Bs 30, and one or more cells 40.
Each cell 40 comprises one or more Node Bs (NB or eNB) 30 including a
transceiver 120 configured to implement a disclosed method of transmit power
control (TPC). WTRU 20 comprises a transceiver 110 also configured to
implement the disclosed TPC method.
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i mpl ement the di scl osed TPC nethod. [ 0026] Figure 2 is

a functional block diagramof transceivers 110, 120
woRi9iped to performthe disclosed nethod. Ipgr/us2008/003085

addition to conponents included in a typica

transmtter/receiver, i.e., a WIRU or Node- B,

transcei vers 110, 120 i ncl ude processors 115, 125,

[00g6lei ver Fidil®, 2 126G fdhc&@ﬁmlblcﬁhtdlﬁgiramtdﬂ' tpasreBeos 110, 120
115, 125, transmtters 117, 127 _in comTunlcatlon Wt

copfigutaskigrreriorm thszSCA?ﬁfdaﬁ@fé\Qﬁa Iy agdditiopgojcmponents included
miagfﬁw%i %@a%dgﬁ?t%fr@céi@&‘ei ﬁ eLSVTRE orKBaa B th n%@@i%ltst B0 120

acilitate’thé transm ssion and reception
includeipredessars déﬁal%%aiehdwem ale6,126th eomwuuvainom@ﬁh Processors

t mtter tenna 128 My e
15, A eSS Ay LT PR SR TRy Or e dd 55120 and
altbrha 1By 1% ih ReinYheahti6e GELH PécBivelrs 216/ 24 ahd tedibmitters
ant ennas, hrgﬁ ectively. Transmitter 110 may be | ocated
115 wmuéacl tei phe transmission mgdcireesption pfowinglessedata.

b R A 0 4 A o

redé¢iser, azandsmittdro dndfan'EE’ﬁha: 001 mase mcdludm labphn'dht;p efi ihdigjslual
and cl osed Iooe enme for uplink, gb ntra b

TeRRRYERS; CERSIRItters 3R RRteBRA% eSPELY TeABeR ?f {3 may be

1odtE¥at EW’FHU oxﬁﬁ%{plé PRGishattitieasddivs ﬁﬁﬁ@hy BE 1déeted at a base

transmt (PSDTX), ., power per resource block (RB),

station h Reydirer 12(&n@m he }99@1@:1 amlfrhgr she NVTBEp Nede B, or both.
eriodig C b

[ngﬁa c haﬁéa Idl%cg% Iﬁgﬁh an\r%ﬁ;ypsé g&%f@%ﬁ}g@rﬂg geél n(g)tela l%p and

clesedblop échishe fdiLuphﬁhnalrL)q diratcglli peveatcomtrélCQ The asethod

cogtpridsa coRElBE S WTR G RRe e PRSP O AET B L) o PSD
tr&ﬁgrﬁftS(PSiﬁ&}J g, é‘?ez)\b@r ber N&%{J%@B‘IBCIE ERBESENihe WIRU transmlt

signal to interferencé and noise ratio (Sl NRﬁmrecel ved
patertusing\opka Bop Iahdraop@@dlc slosedloopipower phrefrlro Gy femoth UL

S RSRah OB A8 A O I8! channe

qlﬁﬂitp QndichtordCQIP (di‘SMdduléltioﬁrmg Sey (ME)lgvaht iférmation) is
ommand snlggal ing in DL_cont rdcjw channel can be used
used at the W IRY delco3eeS psRBRARART OUBIGR RIS MENE §TroF @ssuming the

Ul Molsett 'R Pp&@ntss thRAHaE 181 inQréenkd RhdORGSe 188 (SINR)
errors UIC resulting 1 n good performance.

received at the Node B. If no CQI is available, then only the open loop is

conducted. Implicit command signaling, e.g. no signaling overhead, for the closed
loop component can be used. Alternatively, exploit TPC command signaling in DL
control channel can be used for the closed loop component. Additionally, the
disclosed method is capable of correcting open loop errors quickly, resulting in
good performance.

[0028] The disclosed method, as indicated above, comprises controlling the
WTRU transmit power spectral density (PSD) or PSD transmit (PSDmx), e.g.,

power per resource block (RB) or transmit power. It should be noted that
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[0028] The discl osed nethod, as indicated above,
conprises controlling the WIRU transmt power spectral

wobRngiobYe2( PSD) or PSD transmt (PSDT X), e.g. pciayse60s/00308s
per resource block (RB) or transmt power. It should

be noted thatal though the disclosed nethod includes
controlling the transmt PSD, it is equivalent t o

altleviighotd discldsed thathod inchadwsr corRﬁﬂJIEn'gSthdeﬁaﬁdm&lS PSPG0Ot is
x .= PSDopen +a Acl osed + AMCS ; d}ggﬁtl Odsgl) wher e

qnscﬁg%tw@ﬁ@%bas §he)slfaﬂ56§§pﬁ‘3% eris|d§5peP8y i n

dBm Dci osedl coLregtion, pactor whi ch
det er mi ned base T’bn ri%é”"”(:l gg%d’“f“oo%“?forrponent ]¥(§%atboél(1)

wgéf‘%c#@ 5 rbgl;egﬁﬁ te JJ ar\/ggss b daﬁ%néwspt I ng E"se? istag’ ower

coeregtibp fé.(ﬂ;ui' Wwhich i dmellmu(ed:lﬁ)sed be the obseﬂ loopp:omponent to be

SRR BRI EG Rk R i, edplaBbiad oggend i
wéigBRAnE GaltoR th Giadbid XQEEWBQaBIGQQﬁJO') 'tﬁe (cBosieli16bH |cbnﬁ’i)nent
inplicitl y%l. The wei ght i ng%f act or %bbe det er m ned

depprdingD oy | ea@m}eénbus oy thetdosinling (HE) spetehchannel; Wéhwh

R SR B A E LR o M.

The tWreigleidag fattod mdayr be tdeeem:m;ﬂnbly sW GiRAJ i 20y vex iasttenomously

N TN O T
WIIRJ 081 imddPnddd AR @%M’ﬁ%malﬁi?ﬁomtémdeﬁ‘?}mﬂﬂﬁ r@é‘altdh;% where
SucC as

UE power cl ass, Dmax = Pmax M wher e
thehesramaadosignaking) exdstanndiher trapgmit PHIY i shonkhmot exceed the

mEFngme £ d Isrr}np Lﬁ%ﬁnﬁD [&S Ve I% ,,‘iﬁlts"ﬁ&ﬁg 4%&@d on the

given su "Five "pr opos
mAaLiIhHeWR allbvﬁswptbwm Kok), thay dependd oalthel UE epop@tadlass, such as

rre factor caonmpared tq open | qop based PSD.
P v iMrwherp Mg ther Ofﬁlegi} charnpel TREIIGH @5tignment

e Fe%Is@ﬂ‘ 91? n‘ﬁﬁibek?%f ?é&ﬁ%@é@ﬂcﬁvalﬁ?@r%g@eﬁ submeo pen
- Acl osed (") C("). =(ir-1)

[0029]) - P5/\ {The| prpposed- (n:bra cgll )PC .chex(le -ip) Equz{blc(rpjl)' may use an
E tion wh DTx e

abE B OLet FhTECRRE RiE FoPridt RSB, ok et R from

Edwatinv@ thg WBRU Tx PSD at‘tHBSD‘ updzite-inéthnce &dbe expresdad as:

PSDy,(n) = PSD, (1) + @ A 4,,.4(n) +Acs(n)

open

= PSD, (n-1) +(PSD, (1) = PSD,0, (1= 1))+ @ (A spsog (1) = A pseg (7 = D)+ A s ()

Equation (2)
where PSD, (n-1) represents the (n-1)th Tx PSD without the power offset per

granted MCS, which is given by PSD, (n—1)=PSD, (n-1)-A,,;(n-1).

[0030] Typically, the power offsets for the individual granted MCS are
known by both the WTRU and the eNodeB.
[0031] Processor 115 of WTRU 20 combines pathloss based open loop and

closed loop PC to determine PSDrx. In accordance with the disclosed method,



[0030] Typically, the power offsets for the individual
granted MCS are known by both the WIRU and t he eNodeB.
wol206s3bb1¢zr ocessor 115 of WIRU 20 conbi nes pat bplegas2008/003085
based open | oop and closed loop PCt o determ ne
PSDTX. In accordance with the disclosed net hod, WRU 20
first perforins open |oop PC based on path Ioss

WHRILS @0efirst t peafotnsyspienn]copr BOdtased opRASidbplesy mdaShogeents and

cal cul at ed as SDopen . =RS Bm ;
SYRHRPAPAEHPSY erwéé’lbm&ai}o i5 galofa %@%ﬁoﬁ@ B recei ved

at servi ng eNodeB 30, whi ch is preferably a WIRU (or a

sub-grou F;b%[) f araneter. The targe

may be agT usted Bifg h@ana%rl??er | oop mechani sm Eqtiidn (3

according to Quality of Service (QS) (e.g., target
whéreck error rate (BLER)), and also a function of the

pat hl oss neasurenent, to conpensate for a fraction of

t be gl 0SS aTﬂﬁ?géﬂ %‘ﬂj iregeiPéd tdtesdraile leNdbBt 80 %hich is
is done via hgﬂmg(l ayer si gnall\%% fromNode B 30 to
t

WrRpreferayra ae atsubrgreup| o W RUssne¢ific paremeter. The

Y e e
me ?&u Qasalitine ef SarsiR(Qeseaus, tagsl klsck éra&a&te(BItmﬂ))Qnd alsoa
rererence Sj

WrREPDE19, ggppeﬁhlggs @@gﬁfeé{u;@; CoambRepte foR @ thaction of the
pat a@RRss. e ﬁgﬂ &of fﬁéetafrFétI FSEQaPéétriE 9§§e afa ltu%ﬁer layer

k-th instance, can be calculated as Lk=p -L

- p)SIgziahnEqﬁmma Nnde( B) 3qvhe VETRKW 20 apon ladjysémeat Qnta §1IQE7 rate
flltered thloss at the (k-1)-th instance and

i nst gﬁi aﬁg‘gus pat hl oss at the k-th instance; p is a

filter coefficient, O <p.l, which
det ek nisnthe @}temqmaibhsa Pt H&lﬂ‘hﬂnﬁa&ﬂ‘{?ﬁng from serving
var igifdde: Foash fW’f‘Rﬂg @t %vhetrQeWTﬁ@ qO WYirst measures the

transm ssion, and others, for exanple. The filtering
for 1pmahta1m9ue apathlosd drasefl rorPEhe Ry geference signal (RS) whose

transmit power is known. WTRU 20 then applies a filtering method to the

pathloss. For example, the filtered pathloss at the k-th instance, Zk , can
be calculated as

L=p-L_ +(1-p)-L; Equation (4)
where L, , and L, represent the filtered pathloss at the (k-1)-th instance
and instantaneous pathloss at the k-th instance; p is a filter coefficient,

0< p<1, which is generally determined by WTRU 20, depending on

pathloss variation, fast fading rate, the time of UL transmission, and
others, for example. The filtering for pathloss can be done in PHY layer
and/or L 2/3 layer.
[0032] Once WTRU 20 determines the open loop component, processor 115
calculates the closed loop component. As those having skill in the art know, there
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and/or L 2/3 layer. [0032] Once WIRU 20 determ nes the
open | oop conponent, processor 115 cal cul ates the
wodesfd1d200p conponent. As those having skill pcyidd6s0308s
art know, thereare open |loop related errors, including
the pathloss estimation error due t o nonperfect
reciprocity in UL and DL in FDD and the WIRU Tx
arielvpah 6P el sbed elrrars iaohiding thie pathivss @syihiafticarerrdicdue to non-

te f h h
pestiet regomrite Uhag 1ibgs PO ndha NECRU2RS imgpairment dge to
n&ﬂlﬂ&f }%wbase 1i5iBE Wc%lﬂn?e(iﬁht@ﬁ)rﬁu%? @h%@g LAA th tndifiain the

open PSD I n a m of closed loop PCa s in
q@qumof thre Koiyer controHed ahammel(ai_’f)r)g witboBetarget qualitye NeWHE'RU
30. det erm nes ,a, WTRU s iC ol u
anhlief A FOLesp R thE ppest B pas i bR R b Pmidiied loop PC asin
{18 oV Eigdation (8))sub group of schedul ed WIRUs) .
referabgé eNodeB 30 uses the power_controlled data

08B3hnel  SerengeNadeRodd AetermHiness W’SBH PRecidiabselutepad/or
aéé:ﬁﬁf&l&t!eagP@péJr?&ttifoﬁrkﬁm gul > ﬂ%k?gdvﬂgd W’ﬁﬁlﬁ&r a sub-

a sub-grou roug
groupnf sclasdilet WHRUBL Bndfedublly,re@qaderﬂ(bhsess@etpqwertdoatrolled
MM T A AT T

oSARAd 35 8thoMléd té WERU 20l(8F a(fbeglehiprsfdthe HRE&Iuled WTRUS)
¢ process, such a s every HARQaprocessbl [8034] Ugon °

thnrele@h theldLgmant @Fldé’é‘tthg Plcwshrdwlng shannelysrgt apthe DL Layer 1
orpf,ag; ?328(9 tilbll%h n%gRl”b Oc q‘?&% %fog' (Bﬁﬁn%ﬂc? 1 f)g gfﬁg&{bd only in

|ose € correction

theddl rgwhﬁt esisoemtédawht}m pammlad $predeﬁnéd))rﬂhm prdce&C such as
corglep&_lgbon co nd(s)) ; Equation (5) where chsed may

eVeEX aprggits multiple step levels, for exanple,

[0634] +{5poh I‘ilzgéw tHe &r@c&i%n%ﬁdrﬂ&nd{@ﬁWRm% }ocessor

ternatlvely, eNodeB 30 sends to each schedul ed

11200f(WTRY 20 etgroipesothesomedtip faopROe)sedabpsaden the correctmn

co%g{?&iér"{‘ch% edg%?)g%%tlanﬁspossf%?y m%ﬁégs such as

schedul i ng i n A he Df(RarbFeRLtish@MMBInd(WET € t he Equation (5)
correction comyand is preferably

where A, may take on a set of multiple step levels, for example, {+/-4, +/- 1 dB}

using 3 bits of the command.

[0035] Alternatively, eNodeB 30 sends to each scheduled WTRU 20 (or a
sub-group of scheduled WTRUs) a power correction factor using multiple
command bits, such as 3 bits, in the UL grant and possibly in the DL scheduling
in the DL control channel, where the correction command is preferably
determined based on link quality (such as received PSD or SINR) of the UL
power controlled data channel (and possibly UL sounding reference symbol, if

available). For example, assuming a set of power correction factor values to be {-



determ ned based on link quality (such a s received
PSD or SINR) of the UL power controlled data channel

wolaighopRssi bly UL sounding reference synbol, ipct/us2008/003085
avai |l abl e). For exanple, assum ng a set of power

correction factor values to be {-7, +/- 5, +/- 3, +/-
1, 0 dB} with 3 bits, the correction factor may be
7,41 Bryf ed- RO AB} Witk Thoits, thESbiéction fdstddRhay heldetermined as
quation (6) where ESINRest and SINRtarget denotes the
fode¥ective SINR (ESI NR) esti rrate at the receiver and

target SINR, rgspectpyRlpy, power contr ol
channel (s) in dB“[ Ifydeﬁ’bt gfs af“’%’ r’rectl on vaI ubﬁﬁanon (©)

the correction set, which is nearest tox

whereds SV grans] SN BiortemBesctiB oHigrir 8NE| RRINR) estimate at
T s i e

dB. e[z]edenaebﬂ cureedtion vadaé irciirercetitection setywirich singaaéstingx. The
in [ 0Q36] Tore t he c all ead,
obRE B SAEIES Bh B RNATEE (& H5t B DU baatpromeRya gore of or

alhrsl de%yﬁ&mé’ oiqlhquﬁ %We&‘ REntrbl1&s @ﬁlanne_f@?twlhﬁh Hal8 been

correction”command can be sent on a pre-con i gured

regéiyed lsmng thé tast cerrgetion norovang sigupling icBdnnel or

ry Lon Ti Lnt erval TTI) where N is
03 Y gur TRFER S B R i e§s°v?'§1 diHe S Eptp Sppand
is ot FéquitddlinRuetpUdl grape (dtigvery @L’Sgdheﬂﬁlihg ¢fisedn That is, the

command si gnal timng is configured at eNodeE 30,
corgsictigh compyan f@pgqe)seaé PO gmercpRtgured signaling time e g ip every

aérah?%ﬁaﬁmdtﬁBe&:?y 13&01’( emidi GREFvall ‘”(‘TT‘[) where N is a

signaling. [0038 en t e correction commuand isS
confignedhdel paraméter being less thaaseneguad te thet miliniyaRO®L £C update
i_i/ hronous, the signaling timng configuration can be
Pe %I i fied such that the conmand signaling is done in

[ODaﬂt i cul Ncobﬂ:ecﬁbﬁlabﬁnﬁaifd'ls@ﬁahﬂ@hﬂhngI‘i@ﬂinﬁ%ﬁ&@& hfélN6deB 30
tha8re defi ned HARQ process, faqr exanp

(oppp@ckBCevelbper WRRH hagis andsiscther knofn af oFheih cNodeB 30 and
I t d Il th
Wﬁ?ﬁ?ﬁé@ﬁ&g{%ﬁh% m%xgaq er rection commands in all the

assocl ate grant For exanple, the
[06{;1]%]2?]"6: ”?%}E%V e gwr&zﬁ{a%@v \%ﬁ&n&,&rﬁf 39%igh&dd%Pthe UL grant,
assuming that UL HARQ is synchronous, the signaling timing configuration can
be simplified such that the command signaling is done in particular UL grants
such as the UL grant associated with a pre-defined HARQ process, for example,
HARQ process #1. But, even in this case, it is not necessary to signal the
correction commands in all the associated UL grant channels. For example, the
signaling may occur in every N associated grant channel for N >= 1, which would
be equivalent to one command signaling in every N HARQ cycle period. The

signaling timing (or associated parameters) may be reconfigured on a semi static

rate.



be equival ent to one conmmand signaling in every N HARQ
cycle period. The signaling timng (or associ ated
woPRheBigr s) may be reconfigured on a sem st gldr%s2008/003085
rate.[ 0039] Figure 3 shows an exanple of the disclosed
PCret hod when the PC correction command i s conveyed in
the UL grant associated with HARQ process #1 and N is

[0889] O 2FigureldutowerenaaenpleREtHiLANRIPT RlethddwBen the PC
nsec, assumnjﬂ t he nunber_ of HARQ processes |s 4 and

copFpstipncarumanhisionEexsd inithe Hlng@rrxrassqmﬁe)i wish EHABQ nracess
#and ﬂQﬁ Qbt LM, Mﬁ%o ég’éﬂ%ﬁb ‘P%Suﬁ e FREJ S RUh R, & g the

romthe servin I'n an grant (or poOsSSi
manbenmﬂfMBQ ocesses isdnangbthesantks- transmiquml temelingreait(F)1) is
qi‘i&rlw?e the last Tx PSD adjustnent, it shall derive a
ti on factor, Dciosed, fromthe received

OBBbE oL S R 20 S LA i th srving

eN(ﬁfég 369 JIPUH beadtent p8§§:i?b héé%hﬁﬁﬁied L&Q@cﬂon%&gds in

t hen adfnusts the transmt PSD of the data channel

maltile § graIﬁs)aqmﬁh@daqtﬂ)‘x I(%D angamenh i shall dmvwgi qopeection

deriyved G L ection. facto nost 0 .
a8 i T B P b o P bl i R S B Rotiote
cohvfé‘atmﬁ Remresndd if igorB¢hBRrfehénmbad a9 pédedebd) fort f1R NextPSD

nning (first SC FDVA synbol) of the next UL TTI

ad B?gm!‘ﬂ’é dat a channel and remain constant until the
next PSD aﬂkust ment, as shown in Figure

(084 Hur e 4V\§ s 28 theRaaginstsothe freansmit rPgSIBfOfE‘ﬂPQ fhta channel

L

mHHtRblcéiﬁ opanfwdpdﬂillehd apewarioffsetl absocpeted mitl( ﬂlegraated MCS.
T T .=

T peseRing Tanbabisiall G apbfiad et PPl Praimn s (it SGFDMA

symbol /6 b r@5AUL TS 6y thleQTh tiich in AR dF R S cohst alnl until the
this case, the WIRU Tx power gdate period is 4 TTls

ne(::éP@D adjustaent, aFGb&WPIAsFlBPrQJ trated in Figure 4, in
the initial UL transm ssion, since there may be no PC
(0842l ect  Eégnmericshoves amesamplemithotiming of thesdiselasesheombined

12003 %ﬁlod, assuming that UL HARQ is a synchronous scheme with 4 HARQ
processes and that WTRU 20 is scheduled to send a data packet (e.g. a HARQ
process) every TTI (e.g, inter-TTI = 1). In addition, eNodeB 30 sends a PC

correction command only in the UL grant associated with HARQ process 1. In
this case, the WTRU Tx power update period is 4 TTIs (e.g., 4 msec).

[0043] As illustrated in Figure 4, in the initial UL transmission, since there
may be no PC correct command available, WTRU 20 sets its transmit power
based only on the open loop component (i.e., the weighting factor, a, is zero in
Equation (1)). Before the next HARQ transmission time (one HARQ cycle time),
eNodeB 30 sends a correction command in the grant channel in the HARQ
process 1 associated DL control channel, where the command was determined

based on the link quality (power or SINR) of the first two HARQ processes. If
-9- .



based only on the open | oop conponent (i.e., the
wei ghting factor, a, is zero in Equation (l)). Before

wol2es/ 8k HARQ transnission tinme (one HARQ CY@k‘i”/ﬁsizm)oososs
eNodeB 30 sends a correction comuand in the grant

channel in the HARQ process 1 associated DL contr ol
channel , where the command was determ ned based on the
WITR1K 2q ¢atrettly feaeiwes the c&hNEi)loméomhﬂmﬂi, WEIRUWD ﬁH&R@alculates

rocess | f WRY 20, corr |vest rre tion
it USRS, PSP S0 RO IR e e trdFloned opRshome and
SRS UhOPSTIR 6 SROIIRAY AR RQARoRes | 0sed | 0op e
2 appl i es tﬁgH%S%TX tg the%ol ovmeér:1 RQl processes.

[09®ﬁ44] FiFigure Sillustrates anetbeaﬂmmple of %hﬁﬁi ased combined PC
di | d. P T.J1 .
e WRERnE S PIT B oo b s e RS PL B Bpadte ndidod B TTIs 8

m&gc) . [ 0045] When there |s no recent closed | oop
correction conpand, (for exanple, due to recent
lOQéﬂedm edVlgn dhere {5 A10s Kecent oflosedalpop gorpaokion empeand (for

|
18 &dud t‘b%e%e’ﬁtmm éﬁﬂ ed ﬁbﬂa@g ARG R0 88y, P )nW'I}RSU 20

Phs case ting factor, a, In Equation (1)
magiset dsZ/Bx &SAk by rrel}l’mg ms’dleodipemlobpal InTbhifEases dheiwgjghting

0046 ternat WRU 20. set he, . Tx P ased
faley i B AtRL1Y 5 et OG0, a0 ot Gt of FRESh IR D pRine.
[084ef and hgrhhiiRely e\mfwm&ﬂ%m thB xESTH baseddrs fHieOphthloss

I'f the UL DTX i s short, the WIRU may use Equatlon (2

vagiatipachatygen thetimerkeforethe Q’Jﬁsanqbﬁwmnxerhe erpgeuming the UL

S
eI, (1L DT IPRER (R SRy MR Bl )
setimsglmtngerdjeuuhthatansm ssion and (n- 1) is the PSD

setting tine befare the exanpl e of \the tim ng
of th .I%Ib,a(gé |P§Qgh@m1)lﬁ\(%§l)@u.r(e) alit SPG}QM i 1)t Aot er

alternative, WIRU 20 may apply a power offset relative

to the m)st recent PSD for physical uplink cont fguation (7)

channel UC}:)%] i f avail able. Even though there was :
wheremlis dﬂa@ AxBShheettingtine befose éewnséhelﬂceﬁm@nsswn and (n-

1) is the PSD setting time before the DTX. An example of the timing of this case

is shown in Figure 6.

[0047] In another alternative, WTRU 20 may apply a power offset relative
to the most recent PSD for physical uplink control channel (PUCCH), if available.
Even though there was no UL data transmission, there may be UL control
signaling (such as CQI and ACK/NACK) for DL. In this case, since the UL control
channel is also power controlled based on Equation (1), (but using different
parameters and update rate), the UL control channel Tx PSD for the data
channel Tx PSD may be used as follows:

PSD,, (data) = PSD,, (control)+A ., (data,control)

Equation (8)

-10-



signaling (such as CQ and ACK/NACK)for DL. In this
case, since the UL control channel is also power

woRN/109ld2ed based on Equation (1), (but using pdirfds2i®mbsoss
paranmeters and update rate), the UL control channel Tx

PSD for the data channel Tx PSD may be used as
follows: PSDTx (data)=PSDTx (control)+Acontrol (data,

E@ﬁtﬁsﬂ)}x(tﬁﬂw ) i81thé novtaeeeRIB D XHCPBDrlerager] dviee th@ sécent
recent PSD[i PSD aver aged over the recent update
To e ﬁ'gan

ndatey) fier the 59l ChRBARkAN oo LT ULT RIS F}Eﬁ gontrol
I ffset | at t
cﬁaﬁ%‘eﬁé&%&éﬁ‘%ﬁ ke B D e i 60 15 | ong.
[0048n WIRIDheA¥IXN Kering ivlongsthenWHRY 20 BEDra ftagrbeidetermined
right gi0eh CSX SRER R PR OBHB PR G it @Rt Hitial PSDrx

Seg@; pl e of the proposed combi ned PC schene, including

[0050] Ty |caIIy, t he Ungg_;rant assi gnnent §3q
loaé%L gned Figsgeanhshorpsin egampde of theopropesedceomhiapd P scheme,
th the link quality (such as received PSD or
mgll"ﬁg}éjg?ﬂfhe UL data transni ssion. Another nethod is
[0056]c] ose@yplvatlg] theddiL ghonteddsBthrmentde gsansighzd M@§$ and TBS) in

T ol e S5 B G Ry P o
SI§Jl RRf ﬂf%CgLV&é’taaEraﬁm‘ijs%ﬁ:rﬁ andtﬁef' mé%hs&‘%? dlsmh Zﬁléﬁﬁl an
derive its Tx PSD as foll en + a
eNqddB 3} provesses ﬂ%&massm\theﬂly STTNREES B B GNTRY 20
N TN T e T

ati eNatleB030. datthiycdse CWITR U 20cdBayideeive riespl‘:aPSD adollpaser
correction factor, ciosed, in Equation (1). SINRT is

the P&Pget PEPyR @ AL Xh@ttgqsagﬂmws@@%w@m i (HBm);

factor, f (UL grant assignnent, SINRT), can be
expr essed by the following: f(UL grant assi gnmerftquation (9)

SINT 7.) SINR 1. - E{SINR. | (UL _grant assignnent)};
where PSDopen, a, and, AMcs, respectively, are the same as defined above. f (UL

grant assignment, SINRT) is a correction factor in dB which replaces the power
correction factor, Aciosed, in Equation (1). SINRr is the target SINR in dB. The
grant based correction factor, f (UL grant assignment, SINRT), can be expressed.

by the following:

f(UL grant assignment, SINT,) = SINR, — E {SINRw (UL grant assignment)};
Equation (10)

where SINR

est

(UL grant assignment) represents the eNodeB received SINR estimate
which WTRU 20 derives from the UL grant assignment. E{SINR,,} denotes the
estimated SINR average over time such as
E{SINR,, (grant*)}= p- E{SINR,,, (grant*")}+(1- p)- E{SINR,,, (grant*)}
Equation (11)
-11-



Equation (10) where SINResl (UL grant assignnent)
represents the eNodeB received SINR estimte which

wohbddodderives fromthe UL grant assi gnment pdeid®008/0h3085
denotes the estinmated SINR average over tine such as

E{siNR esl (grant"” )}=p -E{siNR esl (grant"-' )}+ (I
- p) EINR (grant” ) } Equation (11l)where grantk

whERr 8560t TeptBekits! the €68 r¥@ivdd UL @ratnt asggﬁmmanan;a iB the
is the averaging filter coefficient, 0 < < |

avesagingt i ofiltefr S| NBefficient] gr amp adsi gn’ﬁhent) aétlmlaelon of
WRU can be based on a grant BS). mappi ng t.abl e

SINR..SHL &aré@nﬂgrgmné)b% }WW%Urﬁ?thﬂ 'Ra%e#r%@ granigides, TBS)

| ayer signal | on a ba
mapHiRE et Rt 1 ROR Ao b decRe PR Jeougl fhigher layer

s@?dlﬁig&i‘a(s%?nﬂ@é{tl@ﬁaéﬁed to conpensate for open |oop
errors. The main a vanta%e to using Equation (8) is

00hH: it Sim8antsEqeation 6l)cbhelcoiectionfacten indinuadiondAbmay be

si,qnal i n he UL ,gr.ant o t
ut9R RornBinadde ondn 196 P obdl THdnidn ddbahfe SO eie Bquation
(8MY et Efjdaésd Aot ﬁéﬁhlﬂﬁ)@lﬁmamob&bma@dj signlating in the UL
eE|ICIt command to _be si in, the UL gran

e Dh 152 cantel &h?‘ﬂﬁ? fﬁ@g iyteduced; m@gjajmg querhead),
Wﬂl@ Eggahgﬂ ?]()QQH@ @a%%fsloﬂfi%)) BeedoGREPR it Romrharfll @& e signaled

assi| gnnent or TBS), W thout the
inghp(Ule gtantdanélor tlonDE ceehednaling g ﬂéﬂmn $quatiohé3)theelased loop

in the, DL t | h 005
copthoaeRb g FeRrart Do UL IRRE ASTERPEPS e UGS cndler 1B,
wiRBoletty eliitit erhationi aﬂmﬂﬁdd aigelifgeirgthdVO®) grant in the DL
msmatching (i.e., the assigned MCS does not

Lle(é&ﬁpmrel \}h‘?@}ﬁl esent the received SINR). Accordingly,
WI'RUyg
[Oggﬂat ion ;Bﬁ dﬁ%%?tﬁgg ﬂﬁ%g ot P\Q"ag‘g{i@?oﬁg ?J\géﬁﬁﬁl ca S%SrsuCh as
pdrsdymntsdnechdmgcan&g@mo(e gyM@SQ nysmiateigng Gikees thierassigindé BICS
30 th t k 1 [ | 20,.whi_ch
AR arReepirardy Topregnarhenocayyt POVED Aeotubely ipS iRy Tx
PSP Beiting RRAYHe sdtdlidddbetivieh Bghatidg 1) Ahd Eguatieh€8rbl e

that the correction factor type S|tgnal is caonfigurable |
[0 g§3]n et wodleraughy higher layer correction factor type signaling, wherein

eNodeB 30 (or the network 10) signals to WTRU 20 which one (Equation (1) or
Equation (8)) is to be used for the WTRU Tx power setting. In this case, it is
preferable that the correction factor type signal is configurable by network 10 on
a semi-static basis and per WTRU basis.

[0054] Alternatively, a one-bit MCS mismatching indicator may be
introduced in the DL L1/2 control signaling. For example, bit-1 may indicate to
use Equation (1), and bit-0 may be used to indicate Equation (8).

[0055] In another alternative, one of the explicit correction command levels
may be used to indicate the use of Equation (8). This alternative assumes
Equation (1) is the default PC method. As such, eNodeB 30 sets one of the

correction command levels in the UL grant to indicate the use of Equation (8).

-12-



a sem -static basis and per WIRU basis. [0054]
Alternatively, a one-bit MCS m snmatching indicator may

woBoed/fbf@duced in the DL L1/ 2 control signali pgr 2608003085
exanple, bit-1 may indicate to use Equation (1), and

bit-0 may be used to indicate Equation (8). [0055] In
another alternative, one of the explicit correction
FdKHmI}ﬂe |velvel thertayrdetion cethniand indMqiatent8)ds th@e(h‘its long, one

offEH6 Bpormind Brveimst o PO0AS Seieinr ORRHCR oheedeeinnint ¢b°
[obbgjl gor I aC HoRNA@TARNGF LIRY 8ls3losfd chbiked B?éﬂ-lﬁeand closed

ate the use of Equation (8).For exa

metrodef determivingthe TRC Ephawinon Kigyrd & meon 115 of WH‘QRU 20

ope of the command
PR GRS o8B, SRk sh el pagPatx (b, HifassPemenh by
dettbﬁnﬁnﬁg Iamstgfét powbI Bsdtt ) densioPPSBIThrgb(Seeh 860)aad afiltered
deternining the TPC | s _shown in Figure 8. Processor

pathlosg (Lixftier 80 1de  WIRH 29pdieny %B"BBWéra elored dnomeprappnent

kT

UngIrant eiuhrpaﬂ (BtepS802L.) U@Bne'pceﬁﬁhg thyERte@fort bmmmand, receiver

135 RIS ReEa et Ao oR: Reersaor J13:BR. Sfterpining 2
cobFcEie Tattde Al (S8 SUBANPRbcesSBIEP153Oen cale@ates a correction
receivi n%$t he correction Commnd recei ver 116

fagtor Vewsas (Ttep &0d).r Bmcpmrdém’ebem cqmbings sheeres logp G with the
cl%r%gig;& QAxﬂnger%%% Ql%%éﬂ'ngg ﬁ& EPansﬁhPfs&Q?x( §&net? 18Q§Eep 805).

en ca és a cof
[00BTlosed. Ih 3t dipcl88) mebhat 68FBC fod hohisehedrded Idﬁe& (é £ VoIP),

I PC wth_th I ] .
thas raAeNEralieiona F@rﬁ%@%ﬁ%ﬁ tqghbiehX PER &L"%ﬂg‘? on the open
1obP B8 ohl, &) @dﬁtﬁhe%@é@dﬂ%&}h 8drtOkhd Eﬁoﬁ@B tpAmsgs ey ts in

ata (e.g P), there ‘are several options for t
pamRLllatr Ulsé@lltsl flg nm@swherq tbel Vilngrant cheveyse bhe cv@prectlon

I t h
fnrlgﬁlg@ﬁ %ﬁsﬂbﬁ car aIn se hlﬁ% %r agt?(al%ns hte ceof §M%§l co)mmand
fohet)emhpde ld:.ffgfeam than mheg/ﬁ)rtshhedlﬂédl data; @ itip app]yﬁhg hpower
hi s .case e rant and/ or the rrectio
f%smﬁéﬁm tﬂ 3 Pﬁﬁf&%&é apsrager quer therecent updates)

foﬁph%ttﬂ{eﬁa%hableor iii) applying a power of f set
relative t o the nost recent PSD (or PSD averaged over

P§Dg = BeeSINRypgat @SPL+ f-A . + Ayes  (ABm); Equation (12)

v
PSD, ey,

where Po is a cell-speciic parameter (in dBm) including UL interference level etc,

which is signaled by the eNodeB via higher layer signaling.

e SINRrtarget is a WTRU (or a subset of WTRUs) specific parameter (in dB),
allowing the eNodeB to set classes of service for the UE (or subset of UEs).
SINRT1argee may be a function of pathloss to the serving cell and some

neighboring cells. SINRTurge: can be configured by the serving eNodeB on a

-13-



for PUCCH, if available. PSD x = P+ SINR 1. +C-PL +

b Aclosed + A MCS (dBm; Equation (12) where Pois a
woeRbd/roofgaeci fic parameter (in dBm) including Wer/ys2008/003085

interference I evel etc, which is signaled by the

eNodeB via higher |ayer signaling. SINR target is a

WRU (or a subset of WIRUs) specific paraneter (in

dB) sedlilseaidBasidiené ostefighaledte the URSsesuliskt sfI0E5)04a higher

for the UE (or subset of UES). SINR target nmay be a

f undeYLSrFigRalgnl oss t o the serving cell and sonme

nei r t can be configured by

tﬁeg*slgfr%vﬂﬂr%gi gﬁ%gﬁ%p%r}}ﬁ\%ssé%{ggz atic basis and then

Sh g dak adell @pédific pithloss compensatién fﬁ‘a)r for frattiqiad poWalymntrol

signalin PL is the dowalin in dB
o Sathergisce Frd. f4ER 6 EOMRBHBEIT hE 61 oHs £Bya sephi-static Basis

fr aGhidangha18@ VB highak et fidy; <a<= | . a can be
confi gur%léla by the el\lod?Beronﬁ g{e%m static basis and

st grabsedisva powey barrettigrefactoryimad B rvdhich &4 defetminedabased on a
povveLO ﬁrlrectl n f.actor in dB which is determ ned
bas &PSER "PEE "ﬂnfl&)p mechani sm oc is a weighting

f actris hOv&BBthe fA&er td tnaledbsaloe disible0 —nhm@élegamoop
| oop conponent, depending on the avallablllty of th
DL cempeBents dapsading, prlyamg aypidability of theoPLcesntael Fleﬁpnel

co m@ﬁ% Lé Rfie V@dsgﬁt lovg; ﬁfugxlcetgﬁén ' c%nﬂﬁ!aﬁ& mﬁﬂ@ Qvei htm fgftor is

aut ono 'y b etecting the pre enc
~ the déeronineé autmmolmhﬁhﬁ thé WTRUass detedting éhe pmenw the

si ormed.vi a hi ayer si f .
¢ 1P EEECHon, Somuant th X Rsimell Bhasrthe ARG S iffhgieed via
eXI HigherHiayet ﬁghanﬁg frdoh th8 @NodbBiwith YhgdrdatdSihérel 438 when
since there q% be no correct conmmand avail abl e from
X

t he thplogeBm Wl%t exigts. =Bor imgtamdes in pihgerinitial UL
e W PN B Gt B R O o
W' RdNaide Bt Hee WN?RléBets oc =0;

e Aumcs is a power offset per granted MCS. Typically, the power offsets for
the individual granted MCS are known by both the WTRU and the
eNodeB.

[0058] Since eNodeB 30 knows the Aumcs in use at a given instance, eNodeB

30 may take out the value of Amcs from the received PSD when it determines a
correction command by comparing a resulting received PSD (or SINR) with a
target level determined by network 10.

[0059] As set forth above, this disclosed method uses an absolute power
correction factor compared to the open loop based PSD. As such, from Equation
(12), the WTRU Tx PSD at the ntt update instance is expressed as follows:
PSD, (n)=PSD,_, (n)+a A . (n)+A (1)

open

= PSDy (n—1)+(PSD, (1) ~ PSD, . (1= 1))+ @ (B sseq (1) = Arpeag (1 =)+ A s (m)
Equation (13)
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[ 0058] Since eNodeB 30 knows the DMCS in use at a

gi ven instance, eNodeB 30 may take out the val ue of
woAWbsmobig@@m t he recei ved PSD when it determ neca/us2008/003085

correction command by conparing a resulting received

PSD (or SINR) with a target |evel determ ned by

network 10. [0059] As set forth above, this discl osed
whehpshUse9) dEprebeisiihe (Bover TeOPZBGvithoutf €t pdwer offset per

conpared to the open | oop based PSD. As such, from
gragtal MES, wWidiih id givedBRPSDY (PSD =3t lie- I)t—lm h}gﬂd ale

instance i s expressed as follows: PSD (' 2 = PSD
[06p@p( ") Slm:eD@he( “tptal WRRIS (rapsmlpyg“(qq s) cangtrgped hy the

mpeggon gnint i bofsr A€ enbtell b P GRHEIVERH fie WE[ Frrmu

trifgnRPFer 0l drfstbd B?U%g,h@%kﬁﬂes%as :which is given by
PSD x (n - 1) =PSD x (n - - AMCS ( - 1) . [0060]
Since the total WIRU transmt power i s constrained by

the nmaxi muft=rmirfi;, (Koies;, (M)rePSDg#not ¢dBhy; Prﬁquatmn(M)
the WIRU, the total WIRU transmt power, denoted by P

where Mds ghe pumbeg of assigned-RBsg10 (M) +PSDTx )} (dBn):
Equation (14) where Mis the nunber of assigned RBs.

[0p6b61] Adesecardingly.the ppimab WERY tvagrmanit BAbway berenrasented as:
represented as: PSD P7x -101CQg 10 (M (dBnm) Equati on

(15) [0062] It shoul d be noted that @e UL PC jn
Equation (15) is i npP@nenteld: b)0dP&cdddor 115 @BMrRU
20. [0063] In accordance with the d| scl osed PCnBtatdon (15)

10D 8, "ppTEahat Ph peteRaal HinULARS T Baedhah gL Ss Bpfemented

byl sH3edssBH U5 b WTHE)20Mer e
[0063] In accordance with the disclosed PC method for non-scheduled data,
WTRU 20 calculates the open loop PSD as follows:

PSD, . =P, + SINR

open 0 Target

+A-PL (dBm)

Equation (16)

where

o The target SINR, SINR7urgt , may be adjusted through an outer loop
mechanism at serving eNodeB 30 according to Quality of Service (QoS)
(like target BLER) and be also a function of the pathloss measurements to

the serving cell and neighboring cells; and

e PL is the filtered pathloss in dB, including shadowing, from the serving
eNodeB to the WTRU. The WTRU continuously (or periodically) measures
the instantaneous pathloss based on the DL RS whose transmit power is
known at the WTRU. A filtering method is then applied to the pathloss

measurements, such as
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The target SINR, SINRrarget , may be adjusted through
an outer | oop nechanism at serving eNodeB 30 according
wolRosdididat y of Service (QoS) (like target BLERcTARGod3R03085
al so a function of the pathloss neasurenents to the
serving cell and neighboring cells; and PL is the
filtered pathloss in dB, including shadowi ng, fromthe
serving eNodeBpp e 4L, \FRUY. p)TRE, WIRU cont i nuou$gnation (17)
peri odi cal | y) neasures the instantaneous pathl oss
whaedl amdtPE, DepreSentidrdilterad pathlogoatethe kst kmgancesand (k-1)-
the WIRU. A filtering nmethod is then applied to the
thinstantsespestivelye g is the ingtantasdivs paphlops at the(k-fingant. p is
PLk Equation (17) where PLk and PLk. represent the
a ffilterecaeffigiants| s a1, mhiclk-is genesalin determained- by -WITRU 20,
|ns&ant re ectlvely s.the |nsLanIane

depantingsin pRthleRs vertation, g%%rf?dlﬁglrét%\ ¢ fioas of UL transmission,
etg Qﬁiéﬂnﬁtﬁ@fy’, aanﬁng averaMftgGfefhdd e Adoh¥iddfd BloFtHEshthloss

depending on pathloss variation, fast
ﬁhﬂmmmg rate the tinme of UL transm ssion, etc.

er nat j novi ng aver.agi net hod
[O@%‘hsi der %O;Sei hgpﬁgflﬁﬂoggnt i F{] gplnn J‘b %%%s&erys similar to
that aaech {sadipclesydbvwal i s det erm ned by processor 115
simlar to that which is dlsclosei above. D= [ESINR 1
- SINR ar get \AcEquﬁr EYNVR 185 INReré ESI NRest andiquation (18)
SI NRt arget denotes the effective SINR (ESINR) estimate

WﬂéretE@INR&tedﬁ@SIﬁRgrgEtQfeﬁ@ﬁes&h@@ﬂ‘eéﬁ@@SPN RYEISINR)festiifute at
power controlled channel (s) in [ x] denotes a

the geeedvari and taagefcSINR t nespecsivielic tOf the paver egptrofled shannel(s) in
dB! ggilge V\élsoa )c(:? ggtgcgrf ?%lé}tg: 1? r%:ilg oxtrgctgyne s&E W&f 1sgﬁ(§a‘i‘le%ﬁt%qc
[00B5]gr ant Sirafarnfon Qut haéthdds HEiBEos el $)bb€d§1r othens thd h:errectlon

signal | ng t|n1ng uration c¢an be i.ed s
copHRRNg HeS1gRARE M the Q PR assumdRethat @%%@ ig Sysh Xonous,
thgrﬁﬁ‘ﬁzﬁmcé‘ E:ilﬁn?_ll% dolBgtda @6 Bhn Eb%&ciﬁi d MchhtiAit the command

pre-def RQ process. [006 or non-schedul ed )
sighalingie dgne in/phRtjculashih, grhetsesuc b asshe Edegrant jagsasipted with a

pre-defined HARQ process.
[0066] For non-scheduled data (e.g., VOIP), when there is no recent closed

loop correction command (for example, due to recent scheduled UL data

transmission, say, UL DTX), WTRU 20 may set its Tx PSD by relying on the
open loop: in this case, the weighting factor, o, in Equation (13) is set to zero as

in the case of initial Tx PSD setting. WTRU 20 may alternatively set its TX PSD
based on the pathloss variation between the time before the DTX and the time

before resuming the UL transmission: if the UL DTX is short, the WTRU may
use Equation (2) by setting f to zero, such that

PSD,, (n) = PSD;, (n—1) + (PSD, (1) — PSD,,.,(n =)+ A 05 (n);

open

Equation (19)
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| oop correction conmand (for exanple, due to recent

schedul ed UL data transm ssion, say, UL DTX), WRU 20
womYs/f8ie2i ts Tx PSD by relying on the open | ogRir/ig3e0s/003085

this case, the weighting factor, oc , in Equation (13)

IS set to zero as in the case of initial Tx PSD

setting. WIRU20 may alternatively set its TXPSD based
whéretrie the TR PSTBséttingaime befoeé r&timihgehé [H&rbﬂémissidrhmd (n-

DTX and _the tine before re ng the U psm ssion: .
Diie the\BSD) seing fme Refore the Dok rh f¥amE ot ghgwn in
Fl%?iesttlngbto zero, such that PSD Tx (n) = PSD Tx n

f + (PSDopep(n) - PSD open n - 1))+ AMCS (n) ;

ation t ' '
r e?urr: ngAg%%%ﬁ%ls aﬁé’f‘rﬁé [slsiltg %’nﬁgﬁ?& aeéf&él}go ffsﬁg‘f»%%%fv@ 6 the
mesitecert PSDeobBUSTGEH] HavailibleArE eeratiplughdherdivas qasdL data
E shown Fi 4 Al t I W
ety Uipra v o PR Rd i Be i Sipl AHACRINACK)
foP . f B tRIdCEdde, isin@Vitid @1l QontEYE BhaAMIIPUGEHS iveflsd ower

UL data transm ssion, there may be UL control
coptrghleflibaged on cEiqt@stlo@(yl%r(but\@mmmbﬁ?r% pappmetersiamdsupdate
S I
il TR o OO PO8 mf HE 2ud s channe
(P(ﬂJS(fH)'EﬁtPSG}laamﬂo@srss and update rate), the UL control
channel (PUCCH) Tx PSD may be used for the data
channel (PUSCH) Tx PSD as follows: PSD x {PUSCH) =PSD

t |.(PUSCH, P Tl 2
Nhor o POBIDYPUSEH) ESDnd PRI 6 damt G CR\ P H)§|§H)

averaged over the recent updates) for the UL caontr
channel (PUCCH) and tS ontni (PUSCH, PUSCH) repr n (20)
the control channel (PUCCH) power offset relative

whete FRDRERUCHH POSEenqso BRspL PoD (67 SR HgEm! YT, tixrefrgcent
@%{E@% tIﬁQ 13,3 I?AAt%l) ch&@&el ‘??}'RE%D A5 bl AcontE% P@f (H?WSCH)

atirve to PSD t x(dat a 'such
repkmnPH&Taor{tpollcbh)mcF(mmCm gloser -offpet Ilillat(l‘vzmttathepﬂ‘x &8P for

poSGH' on (2 D)
[0068] For a sounding pilot, its Tx PSD, PSDr:(pilot), may be biased by a
pilot power offset relative to the data TX PSD, PSDr«(data), such that

PSDy, (pilot)= PSDy,(data) + A ,;,,(data, pilot) Equation (21)

[0069] where Apit(data, pilot) represent the pilot power offset which may
be a WTRU-specific parameter configured by the eNodeB on a semi-static basis.
[0070] For control signaling in UL, it is preferred to use different
parameters (such as target PSD) and a faster update rate than for data. In
addition, we prefer that the reference channel measured for correction commands
for control signaling is the control channel itself and the correction command for
control is conveyed in the DL scheduling. The number of bits for the correction
command for control may be different than for data, where the number of

command bits may be a semi-static configurable parameter per WITRU basis.
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[ 0069] where DPdot(data, pilot) represent the pil ot
power offset which may be a WIRU-speci fic paraneter
wocR/igired by the eNodeB on a seni-static bagicg/us2008/003085
[0070] For control signaling in UL, it is preferred to
use different paraneters (such as target PSD) and a
faster update rate than for data. In addition, we
Hpweier| welhgdy inaéntadi & relatiee akeragelpomeasffsetbetween the data and
correction conmmands for control signaling is the
coptrol channels SHeh a5 t sel f and the correction conmand for
control is conveyed in the DL scheduling. The nunber

of bits f I ' ng fo may be
e A S L T U L Ol
bits may be a seni-static configurabl e paranet diaysation (22)
WRU basi s. However, we nmay maintain a rel ative average
Eomer of fset between the data and control channels
whereh as E{PSD Tx {data)) = E{PSD Tx {control))+
Aconlro, (data, control) Equation (22) where *E(PSD
* ERIRr-bdata)eanaseants théaverage S fsplata channel intithmel
in dBm *E(PSD tx(control)) represents the average PSD
* ERSRufrontiol)s representsithd Breraged 31D oz tpntrol channel in dBm; and
Dcontroi (data, control) is a power offset between the
[00Z@lla charmel.-afddtdsentobt tsch powarnffset Bed@éeh thedata channel
t her d'SﬁIos d method of UL PC, a conbi ned Open
anc /%¥%§%6 PP UL PCwith Interference Mtigation

[0b9g) Shar ed PRbtheFNaRReREed Smdsitsh dfn UAS CRCIaNC@®nBihEd Open
this method, WIRU 20 controls its transmtted PSD for

Laap/Glesethbpan ULFPE wattpkrtavferrnce ditiasiondor Shated Dt Channel
..allocation) of 20 Vaf | .

13558 R 18R e Wi UG iR P RIED (Bt g il hiea P
fo£ Of1s thaxinel$.dD TB¢ bAadwidthralbedtion (tlge RB atlocstich)ndftWERIT 20

above, RU erfqrms open | oop PChased on, pat SS
variegs Ehah VRO dgtal arth b hovier ariprush toae Fie DSBS kept
conlfdgcts its PSD using sone formof closed |oop PCto

conpensate for the open |oop errors. It shoul d be
[0a%8led t héts described in the disislosed aeethpdtabeg, WTRU 20 performs

open loop PC based on pathloss measurement and system parameters. WI'RU 20

then corrects its PSD using some form of closed loop PC to compensate for the
open loop errors. It should be noted that for each UL scheduled WTRU, CQI
information is periodically signaled from eNodeB 30 for AMC and scheduling.
Hence, the closed loop PC component of this disclosed method does not need any
additional PC command signaled by eNodeB. In order to mitigate inter-cell
interference in the neighboring cell(s), WTRU 20 incorporates an interference
load indicator from the strongest neighboring cell.

[0074] In accordance with this method, for the UL shared data channel, in
the initial transmission phase, WTRU 20 derives its transmitted PSD, PSDrx,
based on DL reference signal (RS) as follows:
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information is periodically signaled fromeNodeB 30
for AMC and schedul i ng. Hence, the closed | oop PC
woERpaPent of this disclosed nmethod does not RREHIRME/003085
addi ti onal PC conmand signal ed by eNodeB. In order to
mtigate inter-cell interference in the neighboring
cell(s), WIRU 20 incorporates an interference | oad
i ndi c@spy  £1NR] hePIst 1w, @G@#Ngﬁi 00 1681 ®BW,,, - N0 T 4]
In accoré’anceﬂ{f\n}th t hi spmat hod, zggjrg thegU@L( sh”gre$gzata
channel, in the initial transm ssion phase, WRHEq#8tion(23)
derives its transmtted PSD, PSDT X, based on DL
whéfesS INReisthg natget SENRain dB bt eavvimSéNsdeB SONRL is tHd pathloss

D HINQ tK +A(1LOT S,) - 10 | 10(BWRU -NRU) . E [

m(%)m%ﬁé%rtg( %,ml%% froma S%&g@%?l_(@q@@ i ﬁ)ér%p :%%%WTRU

2@%@%@&& Phe ?ﬁtﬂl@sstﬂ?ﬁe@aﬁ 'E'ﬂlé’%i RO wihBse tA05HEH Mver is known at
shadow ng, Trom serving eNodeB 30 toWRU 20, ere

WERW20 1B hduayes 2(iayep dtsigradmgh N eis tha UlnintBtfeRBcehnd moise
transmd power i§ known at ia DL Layer 2/Layer
poyv ] R RRe gl S E NPT P A APoaTeY B oL BREn set
bypSueing NGB 30rasured at serving eNodeB 30. Kis a
[Onger control margin set by seryvi pﬂg eNodeB 30. [0075]

5 s pr &t ismypfesablgthat the target SING IRWER 2R opa sylyrgroup of

WS HERlanll ol 4o} MR TL SR ScBIiRE B ety
mBirijsueh weBLBR) aiNetreRg3eNodeB 80din iaddition) inhhecesse of UL

UL oMyl topl iple Cut , the t SI NR
Mtk g8 tplebpig Ot DO B e e hepenis e B8 pagselecte
MM nivded Which R8kéQehtot Abusd the feit thik MBTERARSMIMO modes

require different SINR for a given |link quality.

regpirg Hiffgreng SINKe forsa givenlink gaalityo iifod) ) ranspsesits ghe UL load
which is. a functjon of the UL_.interference | pad .

COPﬁ’_ioiF‘feQrS&?e Wil 3 HBFHaR 9f ediEirreammeeedfe ﬁfgtsgﬁerence

ovag! {32 Pﬂrél)nﬁldi@%t:or dfotR str¥hgeR ﬁ&@hﬁ&ﬁﬁ%%ﬁt IoT,, where the

nei ghboring ce is determ ned at WRU 20, basetl on
stPtdek® neidhvwiiL 0EIMtis déterminte] b WIRINa0, Nba@idben i pithloss

cell to WRU 20Q. It _is assuned that each cell 40 .
mpaprgRsstsiram he individnal rgighboringical] to WdB Y 20 Hy is\pssumed
g 0 40 DI U8, S0 AL puty (R
the relative grant in HSUPA), so that WTRU 20 can decode the indicator bit from

the selected strongest neighboring cell.
[0076] For example, A(loT,) may have values as follows:

AfoT,) = 6<0, when IoTg =1or "down command"
s 0, when IoT; =0, "DTX," or "up command"

where 6 is a predefined system parameter, for example, 6= -1 or -2 dB. With the
use of A(IoTs), inter-cell interference in neighboring cells can be mitigated.

[0077] Since WTRUSs at cell center inject less interference into other cells
than those at cell edge, a fraction of the load control step size is considered as

follows:
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t he sel ected strongest neighboring cell. [0076] For

exanpl e, A{loTs ) may have values as follows: T. = lor
wo MeMyofammand” , "DTX, " or "up command" wher ecg/is30@/003085

predefi ned system paraneter, for exanple, d= -1 or -2

dB. Wth the use of D(loTs), inter-cell interference

in neighboring cells can be mtigated. [0077] Since

Rigs at cel|l geWEeERU B @ftedbess interference into
sethgr cells than those at cell edge, a fraction of the

| dad> cofrcell ingarégs VETRIE where pdi dered as fol | ows: >\
[ J?8] WRU 20 nmay nmake a deci sion on whether it is at

[0098] edySVPRIPLO &fdy miakbel AQisibRSRGvsther RAkItQ8H edge or at
rati o between its serving cell and the straongest

celldnggrienhasgd onl4 pathdpssarbigietweqrs its serving cell and the strongest
. X ' [l -
nﬁ%mﬁgﬁéf’?@%gesf S%éi ghboring cell) <R(dB), x = 4;

wherlé(gatRlpse sentingt dedl \pathless_shronpektr yeighy@ing etlpeR (dB), x
the cell interior zone and cell edge zone. The

=6'ar aneter Rmay be broadcast by eNodeB 30

whETR Pditksaib tie vi&apaﬁ%uﬁasﬁr1a§/&ebétwebh he EIPMELTI 554088 and
phase, "WIRU20 PSDTX Is cal cul ated as follows: PSD x

cellsidgRzone: AtheqjavameterAnhayThe hroadedst bpieNode RR3P, semi-statically.

o, 2005 A0 ARV S5 (o b ek o D e

asCfello@spondi ng target SINR where both the CQ and the
target SINR are signaled fromgserving.eNodeB 30: a

Plhe oSt 8L 41N K A ttr e CORSAR: VP R 14 e Vi)
determi ned according to channel conditions and Kfdation (24)
availability (or UL transm ssion pause). For instance,

whéret NECQRSSINREN s ta 8618 eétior Badthr Ghded bh tMeUDI CQIARAd the
i nformation) available from eNodeB 30 due to_no

coskaspenydiag tersed SINR wherphoth thn CQlpadihe tarephglN B aresignaled
fr&n’se%&iné%tNotngzfﬁf; %, WheR 'Y atg'le}tis mygﬂtmg factor which may be

determined according to channel conditions and CQI availability (or UL
transmission pause). For instance, in the case where there is no UL CQI (UL
MCS or grant information) available from eNodeB 30 due to no scheduled UL
data transmission, the weighting factor,  , is set to zero, meaning that WTRU 20
relies on open loop PC only (such as PC for the random access channel (RACH));
otherwise, it is set to be less than or equal to one (1).

[0080] The correction factor, f (CQI, SINRrt), in Equation 24, is used to
compensate for open loop PC related errors, including the pathloss measurement
error due to non-perfect reciprocity in UL and DL in FDD and WTRU 20
transmitter impairment due to non-linear WTRU transmitter power
amplification. In addition, the correction factor is used to compensate for target
quality mismatch due to different channel conditions. Hence, the quality of the
power controlled channel(s) is maintained along with a given target quality (like

target SINR).
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relies on open loop PC only (such as PC for the random
access channel (RACH)); otherwise, it is set to be

wol ®8s10han or equal to one (1). [0080] The corpcaais2003/003085
factor, f (CQ, SINRT), in Equation 24, is used to

conpensate for open | oop PCrelated errors, including
t he pathl oss neasurenent error due to non-perfect
[008t] pr OCi'I’(a)knilg‘l uiﬂb aocud thenfabOthatndhe WWRIWCQD (UL MCS or grant

transmtter rma ue to pon-l.inear RU )
infYrERAAT TEPTSS th&rﬂfi § reesiveshat #iodely ﬁp% cqrpgetion factor

canBd EAtuIafed &fchtfs,i s used to conpensate for target
qual ity m smatch due to different channel_ conditions.

Hence, the qudl(CQY, UNTilreSP&Ryer ESEWR,, (10N ciinrRsyasipn (25)
I's maintained along wth a given target quality (like

wharegsm%@@b[r%%bnmerm¢mr@emarsmm @stiffate, Wiich the

the UL or grant information) represents

WIIRU Gbfifed o the UIaC Qi Neetiha cBOE {INR, , cODr) abn@uas tlecdstimated
can be cal cul ated such as, /( . SI'NT1 SI NRT -

SEY ke abe e} }ineiB)ch Egbthofollo8shg:uher e SINR 1(0Q )

represents the eNodeB recei ved SINR estinmate, which

EESIWR VEE{SINR ,qwgzmazug _GN) Efseerlba@prt)|El S| Wuhtisn (26)

enot es the estimated SINR average over tine

h Dy the fol
wheq (@4 i‘@fg%’}tgﬁ‘wﬂ Premadfenad  jy Heseeipe e
cobffletth @', CQ k represents the k-th received and p
'S tehe averag| ng filter coefficient, 0 < p 1. [0082]

[0082] ﬁ or [j q%?a edsrréaedgprfactgrvg?e@b@beve | th Eguaitican (225)by the
the difference betyween the target Sl
dlgy Ifq%tb@awswﬂle(wég?mﬁﬁm@m theeestimpte eN%R@jd%med from the
re?%@&smfﬁ 11Re QRS tho PeRTods PR ?&ia?erdr Srordhedh RE&Hto be
0 conpensat ed. [0083] The WIRU total transmt

Copumsamldoul d be within the nmaxi mum power |evel, Pmac,

[O?g the \Tgle WHRTP 2¥al tll'aens?mt plc:;{peg sh01r111ddeen1avithin the maximum

pect i
power level, Pnax, and the minimum power level, Pmin, in dBm, respectively,

where the maximum and minimum power levels are determined based on WTRU
class.

[0084] eNodeB 30 preferably signals parameters, including a target SINR
level, SINRT, which is a WTRU (or a sub-group of WTRUs)-specific parameter,
where the target SIR may be adjusted through an outer loop mechanism based on
QoS like target BLER. The target SINR may be also a function of the pathloss
measurement. The signaling of the target SIR is done via in-band L1/2 control
signaling upon its adjustment. A power control margin, K, which is an eNodeB-
specific parameter is also signaled by eNodeB 30. K is preferably semi-static and
signaled via the broadcast channel (BCH). It should be noted that even though K
is assumed to be separately signaled along with the other parameters, it may be
embedded in the target SINR, i.e., SINRt(after embedding) = SINRr + K (dB). In

this case, explicit signaling of K to WTRU 20 is not required.
21-



where the maxi rum and m ni num power |evels are
determ ned based on WIRU cl ass. [0084] eNodeB 30
woRosf/RpAR! Yy signals paraneters, including a t@tﬁﬂtsz&isf‘dﬁ%oss

| evel, SINRT, which is a WIRU (or a sub-group of

WIRUs) - speC|f| c paraneter, where the target SIR may be
adj usted through an outer |oop nechani sm based on CpS
[0b8BE t ar gdNodBBER. fu'fflﬁerts@gnglk a3bfdR Ulainteefeddrive and noise level,
function of the pathl o§ surenment. The signaling g
INop&hich ipeaverpged %creﬁmél \ﬂl%SV carigrs (ay BBghimy g, or a subset of

| t
t}% %alcr rd PR éﬂé? Péferzﬁsl? Qefived I‘B?‘ §e|‘%¥srg@élgb&bB 30

IS an e par anet er
(apdgroasibly sbgnelltddd'eBHQH) Frhnesugdaeé mta h?«bxythae signgliagiis gemerally

i,gnal ed vi the hr oadcast channel
el Efeat” TherSerBUGR 00 BICUHRML PEVBE 1evehear ng Pain s
alSb gixdabsll By @NHABLI0. IWHichi &ih Bay HEEWERU chpabitiyy dependent
enbedded in the target SINR, i.e.,.  SINRT (after

pazgmeleNsngy myﬂyq\mmwh( gigpaled:by elNedeR 38, “expl i cit
| 85
[Ogﬁglna ' n L ﬁfaﬁnﬂ%ﬁa&@y 1ﬁdﬂ:91‘:(rlr Sﬁ(ﬂi & gr [GE8MICS or dgrant

deB 3 er sig a tot I nt erference an
infrinsgtidmgy which i‘sbslgnhlledl‘orl§nallja fagde purposs ofilUL AMC (with a
sub- carrlers or et of the
mgERn I frﬁw oF phrefen L et JDODIEn! | deri ved by

[oas'(yj]\a/l ing aNg ?%hg%w osrShiak Yetb 82 CEH aldnRakhredSENR),

te rate i S S|gna|ng|s general ly relatively

Whlca\&he ‘FNQdﬁB%SﬁmeQQI ae Mme@erq&mﬂ‘hn@ée or pRRgReipYmay
b%%g% gxgtﬁl‘%lhg {gét%‘h\ﬁé’ 15 MRACH 3% it%’?%:gaﬁfé%e%e%le (or

pendent par ame ery.
pafmmeeas)hg/nst'gamhmdl by eNodeB 30. [0086] A UL channel

(0P o RO pfirterence iasgdaatigtes rereach SNogeB: o

[opggPoSe qﬁlelébmli%a&a\% ﬁn@etapnlmeh %ﬁ@@éﬂt@&éﬁ}ﬁa%oundmy
once per TTIl, e 7] CQ mapping rule

lagen beﬁ“@snktbemlémn@goranae ﬁéé@g}l@dg@zm whi ch t he

[0§gdeB U362 518 b Corr@e gﬁ;d‘ngg‘i}%g cﬁﬁl%‘ atdﬁg'l:ﬁgluf’ﬁgdb%{ck PC

para et er ar ge
cotﬂlnsnd:ﬁsther eh@h ithé absvglistedyystaim bhfamelﬂees {mluding the target

Smdgﬁt t)eﬁtlpgqx{]cgzx&%%g]}e/ﬁfa@égﬁ Séncénmg%all trI]‘taIeIQIfn?tr g(r)]v%gr and

constant value, which can be broadcast (or directly signaled) to WI'RUs on a slow

rate basis.

[0091] It is designed to be flexible and adaptive to dynamic system/link
parameters (target SINR and inter-cell interference loading condition) and
channel conditions (path loss and shadowing), in order to achieve the E-UTRA
requirements.

[0092] Further, this disclosed method is compatible with other link
adaptation schemes such as AMC, HARQ, and adaptive MIMO.

[0093] In an alternative method of inter-cell interference mitigation,

instead of broadcasting an interference load indicator from each eNodeB, serving
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[0089] The sem -static paraneter R which represents
the virtual boundary | ayer between the cell interior
wozangi0efyd cell edge zone. [0090] The di scl 0se®cR@s2008/003085
nmet hod do not require additional feedback PC commands
ot her than the above |isted system paraneters
including the target SINR, cell interferencel/noise
eN&leB 30 mag coafrdieite éntergeH linterfenemdetlepelvsvitiaother cells 40 and

._constant  val ye, ich can be broadgast (or directly .
mg?@asat@&?e%%maﬁﬁ a_ﬁl%tgasok%ertar@tgﬁ v é’P‘S”Fbe@‘lt]m mafgin K or
pddSdlPPed dceoddindlyexi bl e and adaptive to dynam c

pe
syst en i nk paraieters (target SINR and inter-cell
[0094ler f er Emabodimedtsng condi tion) and channel conditions

oo, RO BBl BB o AR e

reﬂﬁgbﬁlﬂiﬂ' (‘W’Dﬁlﬂp%binlpmiﬂg':th ot he(r]I Iijnk adapt at i on
schenes such a s AMC, HARQ _and adaptive MO. [ 0093
| n GeteHPIURE aRiopen mmfi% <U?!ﬁweeépptmh@&>f°eme%n based
e IR sir8skbfad of broadcasting an interference
Ol{%aﬁgg%%é{l}cftuor 1'erdm each eNodeB, servingeNodeB 30 may
co- detdimitingiantlese lwep |powereohtnot nemporend| incluidimg atcherection
fceljs(iAfO and incorporate themthrough adjusting the
afté’F’g%‘f. SIR power control margin K or possibly Pmax
ac cemibindlg/the deBAbofrbaiagbmatitandlthe/ldsel hesp dodiponent with a
controlling transmt power of a wireless transmt
powaraiffpet tnndetermaiRLy) transpit BPWET- det erni ning an open
| 0op upl gk xﬁé&%d%&’\éﬁ{b&)‘aﬁﬂéﬁﬂ,f(x?&)er‘v‘cp{ﬂ??{é . based on
pat hl oss neasurenent; determning a close [ oop power
c onteceivimy apB@esvrrdchiohucinmmandc the eatrectinn fartar baseddon the

conhi ni ng t he, open | 0o onent..and the ¢l osed | oo
OB RAON S, CEa AR aL TRt SRRt Ty ansm
povwer. 2ThéhgetiBl RPEmBbdRAGGM REHYreih theW( bdtrection command

_ conpri sing: ) o
is received in a pre-configured signaling time.

4. The method of embodiment 3, wherein the pre-configured signaling
time is in a particular UL grant.

5. The method of embodiment 4, wherein the UL grant is a Hybrid
Access Repeat Request (HARQ) process.

6. The method as in any of embodiments 2 - 5, wherein the open loop
PC component is based on the pathloss variation.

7. The method of embodiment 6, wherein the pathloss variation is a
variation between the pathloss prior to a discontinuous transmission and a time
before resuming an UL transmission.

8. The method as in any of embodiments 2 - 7, wherein the PC
correction command uses multiple command bits determined based on link

quality.
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receiving a PC correction conmand, the correction
factor based on the correction conmand or an

woXehsii@at ed correction conmand. 3. The met hogcqys2008/003085
enbodi ment 2, wherein the PC correction command is

received in a pre-configured signaling tinme. 4. The
nmet hod of enbodi nent 3, wherein the pre-configured

si ggial i Nghleii&thiod alsin Anpf ifbélthends 1078 Rherbin tHeorrection
nmet hod of enbodi nment 4, wherein the UL grant is a
fagippis detarmined mipaihe fellayeag e@HAF!@ process. 6. The
nmet hod as in any %f enbﬁﬂy NRNtSeAr S .Wherein the
open | oop PC conpoifesit ba¥ec on“ﬁh pat hl oss
variation. 7. The method of enbodi nent 6, wherein the
whatelﬂ&@éRueathIMRm'rgs dgnotesithe ieffactivee signal tohaterdenenee noise
i,SCO s transm ssion and a tine
a@gﬁgﬁﬁhﬁggegﬁﬁﬁg ransnission. 8. The nethod as
in By ofrherih@ﬂmmtlﬁ ahy-of embdiements 2 ho, R@tlmfcromhﬁsiﬁg:
command uses multiple command bits detern1ned Sgi on ,
| male}d atipgythy corfectien iommand fremy thy resmivefl entegrrpetion
nﬁﬁ p Iereln the correction factor is deterni ned using
0

| owi ng equation: where ESINRest and SINRtarget
denbl.es {The meéthedtasis anygpfambadimentsy 1 ed@nfyethryi omprising:

rati o . (ESINR), and t.ar get | NR. .10. . ' .
oy ISR ranr e SPover By e ReginRing e ARkt SPHAR théhsmit
timelifittrddl (TU'TY GEtT QMeRE tiadRndio ;mweﬁlubd@m the r ecei ved

PC correction command. 11. The_nethod as in any
enbbdli medthe method @s in apy peembedigands Ag 11a‘ﬁb?‘5ﬂi"h &lq qegrection .

fa{:fo?qgc‘%xjo (Qp%ﬁnﬁlﬁtltahﬁpﬁgg_};f]%ﬁum f nd next uplink

ansmt tine interva "a next transmit
powk3. updheanethdd a¥heangdhedbedimentsiy 18§ whertednl i neecotreection
erein the.correction factor is zero (0) in

1 -.11,
fagigr i PP Rk SE VRS | on.
14. The method of embodiment 13, wherein the grant based correction
factor is determined using the following equation:

f(UL grant assignment, SINT,) = SINR, — E{SINR,,(UL grant assignment )};

where SINR_, (UL grant assignment) represents an eNodeB received SINR estimate

which WTRU derives from the UL grant assignment.

15. The method of embodiment 14, further comprising:

determining whether to use the grant based correction factor based on a
received correction factor sign.

16. The method of embodiment 14, further comprising:

determining whether to use the grant based correction factor based on a
received MCS mismatching indicator.

17. The method of embodiment 14, further comprising:

determining whether to use an explicit correction command based on a

received MCS mismatching indicator.
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13. The nmethod as in any of enbodinments 1 - 12,
wherein the correction factor is an uplink grant

woesd/gofent . 14. The nethod of enbodi nent 13, peqarspis/03oss
the grant based correction factor is determ ned using

the follow ng equation: f(UL grant assignnent, SINT
1.) = SINR 7. - E{SINR esl (UL grant assignnent)};
whet& Sl TRe hhéthofdrasdrih angyifgnibedimhentpl €38 nfusther cefrk;xﬁsﬁhg:

recei ved, SI NR est i RUervesfromt
or RteHEEBRABrRLe onamRaandiains the GHERENE 1223 indicator
defté&rnﬁfi‘x%ﬂ PR dtPdrist H@i‘gﬁb%ﬁé%@ll\met her to use the
grant based correction factor based on a received

c orl%ct i Thefmeethod 0§¢rghod1n.83nt'lﬁeWhélteltmt:hQﬁ‘amﬁleW@n is based

rl Sj det wheth
ongt oy AR B EARP Sl e SO e B S B o
m{ﬁg@mﬁmkmgllllﬂwrfeaém& 17. The nmet hod of enbodi nent

further conprising: determ ning whether {qQ use an
expl2p0| t AcHiTelast i tEAEBHTFEERIVE 30dl( @W@r@@%&g fxORFocessor

cog}' Uk rrenltﬁgﬂ%}lﬂ-ghg f}‘?é)l?]ur d 49 I8y BOGBSAierREY 019

er conprising: determning an
i ntZk.f er Anbbdbo&obompmsmgca provessart emffiguzed do | implement the

di,cat.or 0 strongest nei ghboring
ofl as g any{ fﬁ%’&e% gn’ggdl ment 18, wherein the
[0095!“8 M t ADHORER feathR@es Sn@ Rletnditvmlre aksdrﬁfearm mlpgaﬁbular
wherein the interference |oad |nd|cator |s used

combingfaens, jafchfeatyre qrneleme@«tecw@e e 2ged Rlopg é‘rlélsoyt “the other
feﬁ{lﬂ'gg 591& ef qftél 8r {&é@?&ﬁblﬁ v%itﬂg)r%vlpﬁ&ft%ﬁ@f features

con |gure o |np as in any of
amiﬂ:leﬂientm tBhelmiéthoda br ﬂAwl\kluAetsEpmmdpdllmrmg raapbe; tepkeoented

configured to i nt t he thod as in an
inghORTHER S4B BRI URISS oF AT At LROSPURRed SRR computer-

reRHSHB NitoradleCmdanfih i B dxéhiRich by & gbhérallptrpose computer or a
conbi nati ons, each feature or el ement can Be used

pragesger. Vﬁlxmg][es pheompyer-readable storage mediums include a read only
memory (ROM), a random access memory (RAM), a register, cache memory,

semiconductor memory devices, magnetic media such as internal hard disks and
removable disks, magneto-optical media, and optical media such as CD-ROM
disks, and digital versatile disks (DVDs).

[0096] Suitable processors include, by way of example, a general purpose
processor, a special purpose processor, a conventional processor, a digital signal
processor (DSP), a plurality of microprocessors, one or more microprocessors in
association with a DSP core, a controller, a microcontroller, Application Specific
Integrated Circuits (ASICs), Field Programmable Gate Arrays (FPGAs) circuits,
any other type of integrated circuit (IC), and/or a state machine.

[0097] A processor in association with software may be used to implement
a radio frequency transceiver for use in a wireless transmit receive unit (WTRU),

user equipment (UE), terminal, base station, radio network controller (RNC), or
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features and el enments or in various conbinations wth

or without other features and el enents. The nethods or
wof oM @rts provided herein may be inpl enent e rk2808/003085

conmput er program software, or firmnare incorporated

in a conputerreadabl e storage nmedi um for execution by

a general purpose conputer or a processor. Exanples of
amyohpstt eompwtedabTke swmmg enaye e ursedi mcéanﬂen@tlcme sdtlomhodules,

iR men i o RAHEV IR AT St GOEE §F AEBPY doyidea camera

mﬁ&gl@etd Qld@ﬁ'ﬂhanéu‘&h sﬁ@akd?bﬁéﬁ@' a NFibeatérs kd‘ev%bd a speaker, a
renmovabl e di sks, magnet o- opti cal nedia, and optica

mipgoploneu eh t@lsvmmlup@kgr,l ahands direey Iheada!@atad keyboard, a
' 0
o5 R, L Ghe L R P BEIFEPSBLIL E e

dlaplapOBer dixptpsaniit, #n megrahedﬂﬁg}mmhltnhgd&ﬁanm)DH@pla&Iunlt
gnhal processor ( lity of
a figdtad BYUiCRISYPS 2 aow 23k é i %%%%Bb"’é’% Podule, an Internet
brows ot | aid) &n{rr‘(& Wré?esgqgcﬁoir%a fet® B8R (WILAN) 0Ultra Wide Band
m cr dcont er 1 cation Specific Integrated
(IENB¢uuthdqﬁéHCB) Fleld Progranmabl e Gate Arrays
(FPGAs) circuits, gny other type of integrated circuit
(1C, and/or a state nmachine. [0097] A processor in
association with software may be used to inplenment a
radi o frequency transceiver for use in a wreless
transmt receive unit (WRU), user equipnent (UE)
termnal, base station, radio network controller
(RNC), orany host conputer. The WIRU nmay be used in
conjunction with nodul es, inplenmented in hardware
and/ or software, such as a canera, a video canera
nodul e, a vi deophone, a speaker phone, a vibration
devi ce, a speaker, a m crophone, a television
transcei ver, a hands free headset, a keyboard, a
Bl uet oot h(r) nodule, a frequency nodul ated (FM radio
unit, a liquid crystal display (LCD) display unit, an
organic light-emtting diode (OLED) display unit, a
digital nusic player, a nedia player, a video gane
pl ayer nodul e, an Internet browser, and/or any
W reless |local area network (WLAN) or Utra Wde Band
(UMB) nodul e. CLAIMS What is clainmed is:
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1. A nethod for controlling transmt power of a

W reless transmt receive unit (WIRU) conpri sing:
wodRbe{dii Ng an open [oop uplink (UL) power cCQgéii2008/003085

(PC) conponent based on pat hl oss neasurenent;

determining a close | oop rscont rol conponent

including a correction fa , ~and conbi ni ng the open

Whaeis elafmedigyat and the cl osed | oop conponent with a
power offset to determne a transmt power. 2, The

A P : .
met hod o meghed for geptrolling laapsmit Ryver el aiwirglpss tpansmit
. | By correction factor based on the
re%%&%?%:“:’ %Tgommn ngﬁlt%n accunul ated correction
c ondetermifing Aneperldupduplinlc (WL pdyerwhetrel (PQ)lvemOnent based

corﬁrﬁcti on command is received in a pre-configured
O, PAAPSSHECATUHE™ERY The method of claim 3, wherein the

pr ed&@%ﬁﬂﬁ%@clﬁé@%biﬂb@véridﬁﬁtﬂoﬁ chbpan@i inckididg aldorrection
grant. 5. The nmethod of claim4, wherein the UL grant
fagtorpang/bri d Access Repeat Request (HARQ process. 6.

The J [ [N, 1 I :

congSiabiARtt Ble GHei B cont ISl hd el 108 b pongpt with a
povedriuifietfo détermiie a timarsaiib power.pat hl oss variation is a

vari ati on between the pathloss prior to a

di sconti nuous transm ssion and a tine before resum ng

an &L tran3thstHoddf Slai'E fﬁ%ﬂ%?@oﬂ{p_rfsh&g:m 2, wherein

the PC correction command uses mul tiple command bits

det eacaivireg] abBEechrmastionrndonamand; yhe gorrg¢téonrfadtenibased on the

clai.m 8, _wherein the cor i ct ' et erm ned
coftefhih B bl g SRl e mlefle T T
SI NRt arget denotes the effective signal to
interferepnce nqi se .
3. %‘he method of claim 2, wherein the PC correction command is

‘received in a pre-configured signaling time.

4. The method of claim 3, wherein the pre-configured signaling time is
in a particular UL grant.
5. The method of claim 4, wherein the UL grant is a Hybrid Access

Repeat Request (HARQ) process.

6. The method of claim 2, wherein the open loop PC component is

based on the pathloss variation.
7. The method of claim 6, wherein the pathloss variation is a variation

between the pathloss prior to a discontinuous transmission and a time before

resuming an UL transmission.
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ratio (ESINR) and target a SINR 10. The net hod of
claim2, further conprising: calculating the

w0969/ fR6ic20on command fromthe recei ved PC corr eetitd3008/003085
conmand. 11 The nmethod of claim 10, further

151 e ARRIOH AP o (ARSI B fo b el command uses

beginni ng 8f a nex ransm tine erva

muRiple cdﬂﬁméncﬁbnedéte&'ﬁﬁﬁsdrbhsmrmkmhey. 12. The
met hod of claim 11, wherein the correction factor is
zero (0) in an initial uplink transm ssion. 13. The

met §od Oﬁ‘h‘éhﬁéﬂﬂolbofm%es W HeREintPle Bk Abn ?&Q&Ms de%eﬁﬁlned
upl i nk grant assignnent. 14. The nethod of claim1

uangmhaﬁﬂkMBngeanah@msed correction factor is
determ ned using the fo i,Ng tipn: f(UL grant
assi gnnment, S| NT1. )ylosad th-‘%@esl (UL grant
assignnent)}; where SINR 1(UL grant assignnent)

whegr ESEVIRS: @xd SRVReR.[deaotesdtie SfibEtiessignal & inberdérevif&hloise

der | fromthe UL_grant assignnent.15. The net hod of
raaoaﬁh\%?ﬁ%) aF’g]rttaﬁ%‘?t %%ﬂ%ﬁi sing: determ ning whether to
use the grant based correction factor based on a

recei ved correction factor sign. 16. The nethod of
cl al®n 14 Theunethed of glaymi 2.ifrgthed compmisingig whet her to

use based correctlon factof, b d .
- ccaltRateBotne BREPLRRL SRR BFh o BRI aR gogection
copdmhnid. 14, further conprising: determ ning whether to

use an explicit correction conmand based on a received

MCS m smat chi ng indicator. 18. The nethod of claiml,

furjper %@%éﬁioﬁ%c%ﬁﬁimfﬁfﬂmr%&)ﬁ%ﬁ{g’ erence | oad
indicator the interference |oud indicator determ ned

f r capprlying Gregransmiti pdvberr tantheckddinning of a next uplink transmit

time interval (TTI) until a next transmit power update.

12. The method of claim 11, wherein the correction factor is zero (0) in

an initial uplink transmission.

13. The method of claim 1, wherein the correction factor is an uplink

grant assignment.

14. The method of claim 13, wherein the grant based correction factor is
determined using the following equation:

f(UL grant assignment, SINT,) = SINR, —E {SINR“, (UL grant assignment)};

where SINR, (UL grant assignment) represents an eNodeB received SINR estimate

which WTRU derives from the UL grant assignment.
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19. The nmethod of claim 18, wherein the transmt power
is based on a downlink reference signal wherein the

wo Rbgldbgpence load indicator is used to mti 9gq/Us2008/003085
inter-cell interference. 20. Awireless transmt

receive it Q | Si.ng: a processor for

det Zl\im niblﬁ’ﬁ ‘B%'}%ggk cf%%i%:?wﬁ\?r (:?J%f"ﬁ%r contr ol

( PQlleteompaingivhéthee to 0Be Pé Blagbared Tur@bEoh f&dtor Based on a
cl osed | oop power control conponent including a

reseived CPTISPtion, ackr iRy ei n t he open | oop conponent and
the cl osed | oop conponent are conbined with a power
offset to determne a WIRU transmt power. 21. The
WIRLB.of dlheimett®d dfetditet4,dorher somgrising:ecei ver for

receiving.a P rrection co d he cor.recti,on

{ 2cRHPTHAIRE ACPRE 6 45t oF PEARIUIFRRATFUGR (ActBF based on a
red6ivedMOS eflisaritéigagiindicagsymand. 22. The WIRU of claim

21, wherein the PC correction command is received in a

pre-configured signaling tinme. 23. The WIRUof cl aim

22, er gi re- ' [ i ng.time isin a
par%’ly\'@ul g{lr}l%d&gglrognot?.&agﬁ{. i?’#&%&ﬂ o? Hg ‘'m 23, wherein
t hedéfermiming whetheritbnisd aic eepslicifRepeadtidre qerestandHid@d on a
pr.oc 25. The WIRU,of claim 21, wherein the open
reF%‘Bﬁgéi,C%éWﬁH’r?éafmgéng‘&%%' on a pathl oss variation.
26. The WIRUof cl ai m 25, wherein the pathloss
variation is a variation between the pathloss prior to

a d1&conflheupethodradetatns b fontheDToanpzistng: ti ne before
r el Zérfé(;glegﬂ%rﬁgg gé ﬁlrt(gqugbﬁg 1033 1nalcagp¥qﬁe\{m% %lea%%el%hmgdmator

correctron conmmand uses mu
determiied foorhsa stedegest neighbasiag cell. | i nk quality. 28. The
WIRUof cl aim 27, wherein the correction factor is
determ ned using the foll ow ng equation: ;

19. The method of claim 18, wherein the transmit power is based on a
downlink reference signal wherein the interference load indicator is used to

mitigate inter-cell interference.

20. A wireless transmit receive unit (WTRU) comprising:

a processor for determining an open loop uplink (UL) power control (PC)
component based on pathloss measurement and a closed loop power control
component including a correction factor wherein the open loop component and the
closed loop component are combined with a power offset to determine a WTRU

transmit power.
21. The WTRU of claim 20, further comprising:

a receiver for receiving a PC correction command, the correction factor

based on the correction command or an accumulated correction command.
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where ESI NRest and SINRtarget denote the effective
signal to interference noise ratio (ESINR) and target

worodd/ 816229 The WIRU of claim 21, wherein thecr/ys2008/003085
processor calcul ates the correction command fromthe

26, Thur  ABF T4 gt 2Ty P e PEoforemaiop fopiiad is

retcél@wmhlﬁ@wﬁﬁg@récm i@ tinkg of a next uplink
transmt tinme interval (TTI) until a next transmt

power update 31. The WIRU of claim 30, wherein the

Cr ebm sarsWIE) ofdlaftEaR phbreld S ird B ol Bienffing time i
1nanpaﬁmmﬂmmUlaghnL is an uplink grant assignnment. 33.

The WIRUof cl aim 32, wherein the grant based
correction factor is determ ned using the follow ng

equad i onTHe(WIERIL 3 t1a3S2 3] Mkdtein ﬁie’\fﬁlﬂgr)anf i>d 'WRibrid Access

E{SINR esl (UL grant assignnment)}; where SINR 1(UL
quﬁtReaysﬂg(&M&? pregsfesent s an eNodeB recei ved SINR

estimate which WIRU derives fromthe UL grant

assignment. 34. The WIRU of claim 33, wherein the

pr 02®s s o TheWaRT rf slaihe 2bewhessiaaht lupegrlaop Heas@dponent is
correction factor based on a received correction

basgd 0gra BatilossIRIIatn. \WRU of cl ai m 33, wherein the
processor determines whether to use the grant based

correction factor based on a received MCS m smatching
i nd2€at o r’l‘heéﬁTRT:hef dhairL2aiwhdreinbhg pathipss wariationds a variation

roce ermne whet her,.t 0
bty BEE TR R RhAT Ba LBt ol 3P Bl Bl () apd  fime
befoxdi reatitiing 3. UTl beandhidkkioh. cl ai m 20, wherein the

processor determnes an interference | oad indicator
the interference | oad indicator determ ned froma

st r opgesiTeVIRI? bf PRIGS T, wﬁ’&emﬁh‘% P Ro4@Eti6h 8biinhhd uses

wherein the transmt power i's based on a
multiple command bits determined based on link quality.

28. The WTRU of claim 27, wherein the correction factor is determined
using the following equation:

A orod = |ESINR,,, — SINR

target J ;

where ESINR.s: and SINR:rge: denote the effective signal to interference noise
ratio (ESINR) and target a SINR.

29. The WTRU of claim 21, wherein the processor calculates the

correction command from the received PC correction command.

30. The WTRU of claim 29, further comprising:
a transmitter for applying the transmit power to the beginning of a next
uplink transmit time interval (T'TI) until a next transmit power update.
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downl i nk reference signal wherein the interference
l oud indicator is used to mtigate inter-cel

wo RbsHobfRpeNCe. PCT/US2008/003085
31. The WTRU of claim 30, wherein the correction factor is zero (0) in

an initial uplink transmission.

32. The WTRU of claim 20, wherein the correction factor is an uplink
grant assignment.

33. The WTRU of claim 32, wherein the grant based correction factor is
determined using the following equation:

f(UL grant assignment, SINT, ) = SINR, — E {SINR (UL grant assignment)};

est

where SINR, (UL grant assignment) represents an eNodeB received SINR estimate

which WTRU derives from the UL grant assignment.

34. The WTRU of claim 33, wherein the processor determines whether

to use the grant based correction factor based on a received correction factor sign.

35. The WTRU of claim 33, wherein the processor determines whether
to use the grant based correction factor based on a received MCS mismatching

indicator.

36. The WTRU of claim 33, wherein the processor determines whether
to use an explicit correction command based on a received MCS mismatching

indicator.

317. The WTRU of claim 20, wherein the processor determines an
interference load indicator the interference load indicator determined from a

strongest neighboring cell.

38. The WTRU of claim 37, wherein the transmit power is based on a
downlink reference signal wherein the interference loud indicator is used to

mitigate inter-cell interference.
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