[ 0001] COVBI NED OPEN LOOP/ CLOSED LOOP METHOD FOR
CONTROLLI NG UPLI NK PONER OF A MOBI LE STATI ON
[ 00021FI ELD OF I NVENTI ON [ 0003] The present invention
is related to wirel ess comruni 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
project (3GPP) long termevolution (LTE) Work Group 1
(WGL) . These proposals can be generally divided into
open | oop TPC and sl ow cl 0s % | 00 ﬁ" channel
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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

TPC i s~ bad&F R B‘ 8

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 t';here is no available feedback due to UL
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transm ssi on pause, or pauses in the feedback.

transm ssion or channel variations are 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 (3GPP) long term
evolution 5 (LTE) work group (WG #l. These proposals

c e b Vi i | QUdBRAN tradmiBSioandr channel
sﬁ'gvv @de?g%%, Gt oﬂrﬁ% E‘aggﬁ %\Cé(:)d Open Ioolp PC can
cuatﬁrﬁmataee‘sexerelunlgnamhn channel variations, (e.g.,
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G058 i oo S8 o R B 80 e o
t svHNBBkt fo@B &K Bud tot UL ERmidsiem pause povwmusepdntthal feedback
density (PSD), PSDTx, (e.g. power per RB). In

Sé%'ﬁ%%@ the present invention provides a nethod for

controld 4@ thér%%%é’@t& aﬁ@éﬁrfopén Rnpholéd BRthddr einemstnission power
receive unit (WRU) i ncl udi ng: determ ni ng

agopndiebn Ioop upI i nk (UL) povver control (PC) conponent
28y b urenent; determ ning a cl osed
| 00p conponen |nclu ing a correctlon factor; and
corrbl A methodearshapparatup arisclopetheempasiay aicembinsskepen

PRBEBSRE T DiPlrabaidh o) bt S 10004 T BB o
tdmi clbsekibop ahatikod foriUtl iatradetl PGacartanigthei wiretesh fransnghreceive
Ct?n?tl (0\91136) transng [\/CS &er spectral density (PSD), PSDrx, (e.g. power per RB).

In one aspect the present invention provides a method for controlling
transmit power of a wireless transmit receive unit (WTRU) including:

determining an open loop uplink (UL) power control (PC) component
based on pathloss measurement;

determining a closed loop PC component including a correction factor; and

combining the open loop PC component and the closed loop PC
component with a deita factor related to an offset value to determine a transmit
power, wherein the offset value is related fo a change in modulation coding set
(MCS).

In another aspect the present invention provides a wireless transmit

receive unit (WTRU) including:



In anot her aspect the present invention provides a

W reless transmt receive unit (WRU) including: 2a

circuitry configured to determ ne an open | oop uplink

(UL) power control (PC) conponent based on pathl oss

measurenment and a cl osed | ooppC conponent including a

correction factor, and the circuitry further

config r{f@?% 8B8n ot QMK wai Gontrol

the cl ggﬁ% g%p dggonggﬁéﬁﬁ%vnﬁ hBa dgrdt:a famtr) po

r §P@) emnponant diakedt o apathbloss measuraingst @angrruclosed loop PC

transmt power.. wherein t f t value is related to
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DESCRI fRE! sisulty {liHEe PEAMIQNGS] fo combindethai dpeth loop PC component

under st gndi of_ the inventi.on e _had fromt Q
581 18 HES<HOER PS: FORPRIS, Wiher dRaacioh RO ED Chpgiarpiue to

bifetsayinaf a SwamY) erapBmhit Sobér, utiaeint Bedofiset caijeins trélated to a

W th the acconpanyi ng drawi ngs wherein: Figure 1 is an

eshafgedn mqdslation codinguidt MESHn system [ 0016] Fi gure 2
|'s an gxaPbRsERIBYIoN o PHE YRAWINGSSM tter and

receiver COHFI gured to I nplenent the disclosed power
cont r oh norEyetadedh odgerstmdiiorfdoe inventigromey e hadde the
10 O\Ioll&nt‘?\gtc}e@;:rq&io?\fof@Sre%r’?ecd gﬁggdiﬁ%mid?@& g’ﬁw@?to'f‘ Qﬁémple and to
be understood in conjunction with the accompanying drawings wherein:
Figure 1 is an example wireless communication system;



[0018] Fi gure 4 shows an exanple of the disclosed

conbi ned power control nethod when inter-TTl is one
(1); [O0019]Figure 5 shows anot her exanple of the

di scl osed conbined PC timng when inter-TTl is two
(2); [0020] Figure 6 shows an exanple of the disclosed
conbi ned PC schene, including discontinuous

transm ssion (DTX); [0021] Figure 7 shows an exanpl e of
the di sclosed PC nethod for the nth update instant;
and [0022] Figure 8 shows a flow di agram of the )
di Sed@sed cPighied anpemplodpkalinrah oftlansattterdng feceiver
det er m ni -t TPC. .ON
oot rap B ane GG IR S PO ey
"wilP@l7kss t Fianerd showe erexpmplanf the tigrrgpf the ﬁ@?l&ﬁg ngea
is;gg%mh%&ited to a user equipnent (UE), a nobile

station, a fixed or nobile subscriber .uniit. ager
cel[PRA8hy teF’@anﬁ?é‘?W%an?éﬂ? alald&?‘f’%ﬂd combipg pa°%tegcontmla
( PRAdthoPwhan TRte-AT] isne &y Ot her type of user device
capabl.e of gperati in i [ S I1f-0B5R ombihE PC
reﬁ@&sgd t olglﬁ%lfeegaiS F‘g"fs, alfoﬁléewtegr n? %oolfgfg% "base sinat ion"

i ndimige svhbw intérsTHgs twa @ited to a Node-B, a site

00%6265 | er, Figﬂre%:ﬁf‘o% aR @kdthplé Hfthe d@El_oéiaﬁ)éplﬁBihaI PC y@emef
i nterfacing device capable ?é,ﬁgperau ng ikn a wirel ess

envireledingfiscontipems trangyisgion ws an exanple wirel ess
conpogj cat i Pigureet sNowk ak BiimplOoftherdisdlesed §Canditiddfortbe nth
onepgr nor e No%e Bs 30, and one or nore cells 40. Each
celUP%E REMr1%es one or nore Node Bs (NB or eNB) 30
i ndbegdl ng aFignaristheivyeflow deraundfitea discdpsedombified gReprloop

SGhSed ARLOPS d8ferhi-AStEL rppower control (TPC). WRU

d
20 conprises a transceiver 110 also configured to
i npl ement the disclosed TPC net hod.

[0023] DETAILED DESCRIPTION

[0024] When referred to hereafter, 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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[00261Figure 2 is a functional block diagram of
transcei vers 110, 120 configured to performthe

di scl osed nethod. In addition to conmponents i ncl uded
in atypical transmtter/receiver, i.e., a WIRU or
Node- B, transceivers 110, 120 include processors 115,
125, receivers 116, 126 in conmunication wth
processors 115, 125, transmitters 117, 127 in

communi cation with processors 115, 125 and antenna
118, 128 in comrunication with receivers 116, 126 and
trggpeett ermgdmz. is 122 fankorfahiblobk Hiagent pEtrapsgeivers I49.0120
and recentl on of nentdiBcluded
r e ETAGRTe %‘?%erﬁ’ 5%45‘?%?‘{“%% W ?q%%’gm{d ) may be a
si hgh arpmabfeansmatteﬂneemm itet, @rW R oaﬂﬁ‘i@n%atmna?e‘ 10, 120

I n%lci‘{glg Focls s §i5 ¥, Qéceiv@@l‘iﬁ qg@in chﬁﬁﬁkﬂé@ﬂi@.Wlth processors
transmtters and antennas, ect i V. Trans ﬁ%ﬁe:{nd
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t(heﬁw%msyngton%n lopptrd a5 '&? Cloged Jbdn B o °F‘c. yB:baliua,

si ga@lchighel @ngrol aflmnaelg mal somgd mf@pmaﬂmbﬂ@) SEPeUL chrnpg!
| oogp ¢ o g)do &wt(cﬁﬁq QL%D eﬁldiﬁ?gr mtmcs}/g&anﬁmmraaﬁﬂm

co control channel can be used the
fo mttdhé t}uadg'é&U r«wpreemplahemnd/%d%af%wa? egrors, gEuming
di g8l m%q;rmt Rprbsérits GRPERhA tﬁfmﬁaﬁiafeﬁe‘é hiid) noipe maticoGBENR)

errors qui ckl |.ti . ;
[ oBerBitehat hesNpdssk Thep 3%%6" %&9 {3 qhfy K€ open loop is
COB&Hdh&e& Immzit Cdrhr gy aumhhmalg ncrmhm ovedicad f@ﬁ%ﬂqsgﬂ

depsity, cl%&%@m{e%%ﬂw BIBHRTPE cofimind siOYRE in DL

re°88 of transmt power. It sh l{ld € ih
n ot:mﬂrql hlaamelamwd forethe |C§>eqdd§%°%1°ﬁ?}& g ©
CORiski0dddi i ndd 8 chpadRSdtichrr&Big obén Jobp Eftotis yaicklyl resalting in
controlling the transmt power. PSDrx is defined as:
psepod perforspgnter + a4 Adond + Akio ; Equation (1) where
PSRmEES I eprirskstlosedinéthbd) asindirsted abv@momﬂeswquﬁpg the
dBg, Iosedls t GFBD1S, e.g.,
el B R S, 2 i o, e
di pewasea resputiet blpdk R o rfedmspit PosAEs It shop 8 tha
of fset per granted MCS; and a is a weighting factor to
enabl e (0=1) or disable (a=0) the closed | oop
conponent, depending on the availability of the

downl i nk (DL) control channel, which enbeds cl osed

| oop PC (correction) command signaling (explicitly or
implicitly). The weighting factor may be determ ned by
WRU 20 via autononously detecting the presence of the
cl osed | oop PC command signaling. Alternatively, WRU
20 is informed via higher signaling from eNodeB 30
with regard to where the command signaling exists. The
transmt PSD should not exceed the maxi numtransmt
PSD, PSD., where PSDmex is derived based on the

maxi mum al | oned power, P., that depends on the UE
power cl ass, such as PSDatax = Pmax / Mwhere Mis the




[ 0030] Typically, the power offsets for the individua
granted MCS are known by both the WIRU and t he eNodeB.
[ 0031] Processor 115 of WIRU 20 conbi nes pat hl oss based
open | oop and closed |loop PCto determne PSDn. In
accordance with the disclosed nethod, WRU 20 first
perforns open | oop PC based on path | oss neasurenent
and system paraneters (PSDopen). PSDopen is cal cul ated
as follows: PSD = PSD + L (dBm); Equation(3) where
PSDtargei is a target PSD received at serving eNodeB
30 althbighhthe de:&[oeéd?fxﬁﬁldﬁ mcl\M'éRU:o(ltrplhag $hb trgneypiy ESD, it is

WI-RL@%ISE cl f I C tggg{aggmﬂt§b&$ert @‘VS 1s E@Bew be

ad;*% &N 0 op nec ani sm accor di ng to
Quality of ServPs@,, E@ID) (1 Bt t g6t bl 0Ck FIPRHHE (1

rt BLER d al f t h thi
ot e eotsppiRR o i P b PEPE L 288 povr

p atc&lr&sxsn faRw wmog ﬁs?ldlétélgmﬂéd based ¢rethg elosedSptecampenent, §o be
O iaed O bk BYRL: 31,008 bl Qe MOs e W)

on’a gl rate basis: and T is the
fi me@hadg fctdr] tosmable (erel) or ésablei (D) $he g8tadrigop forpppent,
Seljy é;!.ﬁmg'\'gl AR AQnbn Bk Odowiiak enwraadt&o charnsl, which

rreas res the I nstantaneo 0SS e th
r efembedsclosed ]gﬂh]’ c%fc%qgg)gﬁ??%f lm%) Fpli c&[‘y or ugglgitly)
W Rbe 20Peigitig MRt in® Be fdeteigivied hynWITREH 20 ona hetonomously

t.hl F fi ely,

Ea@ﬁte?t?fig[tgﬁ g:teesenfﬁgﬂgg blo%ela(?oogllid ﬁ%{n%gﬁas alig? Aﬁﬁerﬁd@j‘i ly

Lk VELRIAR0 xsmf()@edwtaelnehqreignahwfaonqudeB 3@ mreqaﬁ%to here

f It ee%&gm% Q ; h%agxxgtge ke Qahgxhltlf!‘ﬁj ahéifd aotl exceed the
a

i nst ant aneous oss at the k- I NSt n.CG
f i mneimem dPARsE FED, F§Pmar Viherﬁﬁtsg’nax. 1§ f—ed Sorf! the
detQixithide QllWedWér,Z@mu,&ﬁ@temem!} m’thpél&pw class, such as

dj ignmen
;/rargh f‘i’;"‘g avﬂmga W@ thé él?e‘ otttﬁg ULI cFEn&i ﬁ;esa-\%rlce tasesrglnﬁlg t

f orexypatshd osxsmlwn obesmfrﬁeblqus mfl ﬁmag/ givensitbfizmes 2/ 3
| aYdt29) [ Oogﬂe%ﬁoswmra’a&lﬁﬁc REKEnCR EdiRtion €l maopse an

conponent, processor_ 115
rT.Esolute power correction factor compared to the open loop based PSD. From

Equation (1), the WTRU Tx PSD at the ntb update instance can be expressed as:

PSDy, (1) = PSD ey (1) + @ B gua (1) + A5 ()
= PSD;, (1) +(PSD, ., (1) = PSD ey (1= D)+ & (8 s (8) = B tea (2~ 1))+Am(n)
Equation (2)

where PSD, (n-1) represents the (n-1)* Tx PSD without the power offset per

granted MCS, which is given by PSD, (n—1)=PSD; (n—1)=A s (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,
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cal cul ates the closed | oop conponent. As those having
skill in the art know, there are open |loop related
errors, including the pathloss estimation error due to
non-perfect reciprocity in UL and DL in FDD and the
WRU Tx inpairnment due to non-linear power anplifier.
To conpensate for such errors and to naintain the
qual ity of the power controlled channel along with the
target quality, the WIRU applies a correction to the
open | oop based PSD in a formof closed Ioop PC as in
Eq IR0 20 (13t, pefformEagpeat lpemP¢ DPpyed quopBlsss maﬁge@mm
30 det erm ne PARY,yspeBI fiCeal e détBnowad/ or
acéﬁ%ﬁ?g?%%¥i?§¥cof?gb??%ﬁmggﬁ%and for each UL
schedul ed WIRU (or_a subgrup. of schedul ed WIRUS) ...
Preferably,Pﬁmbdﬁﬁﬂg&adggédFW% power controlleg%ggpgw
channel as a reference for the correction conmand. The
regileld Ng correction command is signaled to WIRU 20
(or a sub-group of the schedul ed WIRUs) through the UL
gr ant., RSDYQrist Hidarget SSDeckbivellgat kenving| eNasleRt 30, vhighe is
DL Layer L ] WRES 8 p&RAkdetE! TIRN
rofby Sl DR 6o B0k pup SPWIRE hanelie

command &Yy the UL grant . )
associ et BED mag bp adiusted thrpughaneukarilon dyechprpip according

Pr 0Ces g, QakiE oPSerAVAQUYSHARR REQBRGISertor rhtd (BXBRIp ami also a
receiving the correction conman ?ﬁs at %}3%] Qtionofthe
ctl

pr oces dbretion of the pekploss PHFETRM RELRREFCOF rect | on

f act or ,pafitlese 0Theigialn®of thi eargesASE targeh isionermiachighsy layer
accunmul ated correcti h afiREdntbn@sn aslolv £BC
cor r ectR % f?faﬁ\%’ g%?@%ﬁgg?)(%)g \?hfe&re At ha./ omay

t ake orbasisismd of nultiple step levels, for exanple,
(+1-4, +/- 1 dB} using 3 bits of the %glgnand. in
[ 0035] AF tisrthe filieeadypathiRgsdupdBoincding shadeying TRRSETE
WIRU 2QNoQEB 8365 45-WmRYp 20f wishedwirRl \WRGs) mepowwsr the
correction factor ing mutiplesco ' Whods
3 bi t s, ptERRPuE PR o Pase o PR ’%g?%%? %ié;’%}ﬁf%" °
schedultrigmitrpotvineis Bhovoo WFRY 26 Hrenapbliesaifidtering pethod to the

correcti C nd i.s ,pref.erabl ' dr
ool i ik Rt b CtanS, 1B FligleR PR SERF R RARE T, can

UL poway, celeiihicdlased data channel (and possibly UL
soundi ng reference synbol, if available). For_ exanple,
assum ng a set of pdyerp-Eoreed)ibn fact or valkmation(4he
(- 7, +1-5_ +1-3, +/- 1, 0 dB) with 3 bifxs t)hg nee
cor r ectwhsne Lacansy Lirnsyresentdag Bieredpathless st4be G AR Bty
=[ESI Nl c.,.SLNknes| . | £ B)n WS Re:ESiNREREr BéHcient,
SI N e R RSbs BN &Yint R HE (B NR) estinat e
at the oepeiyehichris gbergly dSeNmined dypWERU\ &) depepding,en
power controlled .chagn S) in dB... NQL Ssnidion, and
cor r ecth? °§7d’iaﬂgt’?q’1%?%§a‘(§:% FE& ﬁl(?ntuislée(%’f@%hi ch_ i 5
near estotlievs, for ckampleb Tbe Glteringfop petdloss canke dopp Y fgver
t he ESI iy@tdon i nclude (sonme of or all) SC FDVA
synbol sal}l?f‘)?titlgé rpovver control | ed channel sg whi ¢

A" B

hat@03gben rQ@eesiWERD 39 determppes thearendenpeaepy
si gRRhiafag thetidsbd loop component. As those having skill in the art know, there

-6-



[ 0036] To reduce the conmand signaling overhead, the
correction conmand is not required in every UL grant
(and every DL scheduling if used). That is, the
correction command can be sent on a pre-configured
signaling tinme (e.g., in every N grant channel or
every N Transmi ssion Tine Interval (TEL) where Nis a
confi gurabl e paranmeter being | ess than or equal to the
m ni mum UL PC update period). [00371A correction
command signaling timng is configured at eNodeB 30
( O hrepelohfiReldtedérdrs AatludiMitie pathless estignationtetrondyertnpn-
eNodgeB. an R I fe WIGRPTY ent due to
Q?Fg‘lcpﬁ’ﬁ‘pmfgbgggb\ﬁﬁgn ué&iicl:)?r)arn\eé}cttﬁ‘la on congﬁIy a@llr!%
s i goralinr powdrtenplifier; Tasompensata firsych e78ers ppd fgapgiptain the

syng n hig@tigudlity) theCOMTRYU
S?/ﬂp.{i{tfpfggg%oa{:eﬁgo %fogaﬁjzﬂaﬂﬂelﬁloﬂk %hﬂﬂﬁ Fe@tiquility) €

papalissh arerionediie res e SRERD B G e gy ot

Wi Eﬁuﬁmﬁg? @gkqﬁaiimWQ pr(r)]_cess for exanpl e, HARQ
process u Vv is a/
net98d,r v tSSr‘@’il%ﬁtg?deghdg dc?%ernrmélc?? ?iﬁr%%tfﬁ%%:}ﬁ Qil;sr?luge %t he
as seainalatal) BC cgrractionchamaed &r epdy Uk sdheppled WW (or a sub-

grnﬁlg :of‘#lhg% %ﬁsi rPr@fg%K' MafBW0I13bEghe PorE controlled

woul d be e u,tl\]/al el%{ié 0 orhm[1
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commandsf nore than one conmand is received) for the

nexsin@PBbits ofj the coremand.
[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 {-



[0041]WRU 20 then adjusts the transmt PSD of the
data channel according to Equation (1) (or Equation
(2)) using the derived correction factor, the nost
recent open |oop PSD, and a power offset associ ated
with the granted MCS. The resulting Tx PSD shall be
applied to the very beginning (first SC FDVA synbol)
of the next UL TTlI for the data channel and remain
constant until the next PSD adjustnent, as shown in
Figure 3. [0042] Figure 4 shows an exanple of the .
ti M wg5,6f- 3 Wel,d dRiwithetbitsotheicoruettipTiagtor may be determupetps
th%llovLJL HARQ i s a synchronous schene with 4 HARQ
processes and that RU 20 is scheduled to send a
dat a packet (e.Pawa= ord@%ssylievery TTI (faygtion (6
inter-TTI = 1). In addition, eNodeB 30 sends a PC
C Orwheed ESTIVReoamiaS iV Rent denatest the effictive SINR ESINEB) eftiapte at
w th HARO pr l A he coitRed haRANE) in
pciBe 6o FAEEEES sy, donets bl e plotp cdlliched o
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tr %B%ﬂ%alﬁ%hﬁ es 5t (He@NLA for BRYENNRBtiHGtiGO Inchdt (somevfiord
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aval RU 20 sets its trangmt. po a
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do®8d°¥00p scheme and appl i es the PSLItx_ to the
f oll003% ng HNREeptioemmend sjgoaling trpigg isconfigured aleNgdeR 30
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where inter-TTl is two. _In this case, the UL PC update
peYFRU 2Q vig bighet layer §ignalipe: 100451When there is no
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Equation (7 g
g signaling tlmizlg (or associated parameters) may be reconfigured on a semi static

rate.



where n is the Tx PSD setting tinme before resum ng the
UL transm ssion and (n- 1) is the PSD setting tine
before the DTX. An exanple of the timng of this case
is shown in Figure 6. (00471In another alternative,
WRU 20 may apply a power offset relative to the nost
recent PSI) for physical uplink control channe
(PUCCH), if available. Even though there was no UL
data transm ssion, there may be UL control signaling
(such as CQ and ACK/NACK) for DL. In this case, since
t h @00@9} COoNntHigire 8 b}mmeh ekamplb sithpdiselesed DR mediof whernthe BE
ation r WANEILERE pRdeess
1?%‘f°33ng u%d 5Key ehl t;!g IUq" %g%nag 1%%3%13 for t he
d a#a agd ivset toTZXInFtSts enalyplbéha BE @iodate Fasp js@pasec, assuming the
PSRImb ff?km%@@ésemwaah Uik if¥er-trah @A SorOtdAs inbdryal (TTD is
Equat 1 on where PSDrx(eontrol) is the nost recent
PSBBFéF>PSI) averaged over the recent updates) for the
trol t
e g G e
PsaNﬁauB 3ibinzan YD @B (pmosaw asepngated sorrestign compandfriay

on 6’?@1 P an% sﬂ@é e HsPeEPSD %ﬁsb&feﬁ@ﬁ: shdiRiebVea doaneetibn

as 1s the case oft |n| ial P
sefathqligﬁtbséEd}&E@ﬁ‘Flr@‘GWé d qoreegtigfcommany H’ halnple

Pr RPst66h R4S G Méze IEACHR, cotnﬂmlnﬂtﬁ ﬁgelﬁ'BXfor the next PSD
100501Typi cally, the UL grant assignnent (e.qg.

as§ OkCS and TBS) in the DL control channel is
p Wt He frtiedit @SDT&O&E \iath Bskner
Sl a1} of t@%@ﬁ%ﬁ%ﬁgﬁ ssion. Anot

di sesbrkizato festionkL)4er Fanatiersi 2] usip bededy copzse *%‘f?%r» the
as gioHreledoreh lcﬂf) 28D, a{dﬂ@oﬁ@ﬁoﬁﬁ&&bsd‘cﬁted\ﬁiﬂlﬁﬁie 2thngedd¥iCS.

P WRIL el nent S€0L S Sidd BlcrGieakhin

(o T espigle Toersd bl B el SR g oty (e BETRAL,

20symaol)bE theuext Ub TTX fle S data f:]gymngl/@d remam constant until the
next PSD adjustment, as shown in Figure 3.

[0042] Figure 4 shows an example of the timing of the disclosed combined
PC method, 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 WI'RU 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- .



PSDr, = PSDO + a f (UL grant assignnent, SINEW +
A(dBm; Equation (9) where PSDopen, a, and, Anes,
respectively, are the sane as defined above. f (UL
grant assignnent, SINROis a correction factor in dB
whi ch repl aces the power correction factor, Adosed, in
Equation (1). S/NRr is the target SINRin dB. The
grant based correction factor, f (UL grant assignnent,
SINRr), can be expressed by the fol I oW ng f (UL grant
assi gnnent, Sl NT7) SIN, - E{SINR " (UL ant
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(r ged signaling over head) whi | e
EQS%PILI% @‘%ﬁ tl';]s{allﬁlgtlﬂEquatl (2)) needs t iCit

pl
command PSD;b@)sfgﬁa("ed)r SP%('UI:P gPant" ‘(lgﬁd\/Meﬁ( X he DL
schedul ing). Using Equation (3), the closed | ggpation (7)
conponent may be based on the UL grant assignnent

whete n%eﬁ‘%%%%&ﬁ@tmé’ﬁ&&@%ﬂﬁ@ t@m tzﬁh:imlssmn and (n-
cor rection conmand nal i n t he rant. in tb%
L1A)i2 tee?RD %ﬁttl%mfalﬁﬁé? ore[thg)B g&@w@w gﬂ* FRigR of
nots SewARPFigaald. € for sone cases such as persi stent

schedul ing and grant (e.g E) m smat chi ng (i t.he
asgiogmed MIS adotber siprae VAR 129 wepﬂgéﬁ?wft?gset rélative
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E t
| 00D Pheushers w“ﬁ%@%“?@?@e%w%ﬁ 2Ty oy Yot

si gi%ﬁliﬁﬂégsucﬁlﬁQCQl 4hd 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)
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eNodeB 30 (or the network 10) signals to WIRU 20 whi ch
one (Equation (1) or Equation (8)) is to be used for
the WIRU Tx power setting. In this case, it is
preferable that the correction factor type signal is
configurable by network 10 on a sem -static basis and
per WIRU basis. 100541 Alternatively, a one-bit MS

m smat chi ng i ndi cator nay be introduced in the DL L112
control signaling. For exanple, bit-1 may indicate to
use Equation (1), and bit-0 may be used to indicate
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sem -static basis and then signaled to the UE (or
subset of UEs) via higher |ayer signaling; PL is the
downl i nk pathloss (in dB); Xis a cell specific
pat hl oss conpensation factor for fractional power
control where O< a <= 1. a can be configured by the
eNodeB on a sem -static basis and signal ed via higher
| ayer signaling; &toss is a power correction factor
in dB which is determ ned based on a cl osed | oop
mechanism cc is a weighting factor to enable (cc =1)
Or wHeSARhfrt (fefresihs tHaGk-thl roedebd Wlograntagsigneent and p is the
dependi ng on_the avallabllltﬁéof t he contro
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MBY,sd¥eto BitngfeBEdte for W@a Thé maineadfvmme to@siabiBdedion
the. WIRU sefs cc =0;

wer
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t h e '\%gua%xon[(BQén%]%xﬁﬁgn &mq&ﬁ tﬁ@eﬁﬁamwmlgﬂled
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d etc&ﬁ{»ﬂn & GOBs6E bil e mgﬂmndsswﬁn@gr, iMIEGS and/or TBS),
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thmnﬂlcsmlramdmnbt hod uses an absol ute power
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1 Oﬁ%ﬁ@kﬁg )e‘r %@EQE%%& %& ﬁ%%gtté gVTnsﬂn{]} t20 gg% r0(1@ (Eqlhtion (1) or

c o Egtiatidn {84 1&b§p herpsed for the WIRU 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).
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maxi mumtransmt power |evel, denoted by Pmax, of the
WRU, the total WIRU transmt power, denoted by Pt, is
expressed as: Pm= mnfrmx , Ologio(M+ PSDT3(dBn);
Equation (14) where Mis the nunber of assigned RBs.
(0061] Accordingly, the actual WTRU transmt PSlI) may
be represented as: PSDrd = Pry -10 .l ogi o(M (dBin)
Equation (15) [0062] 1t should be noted that the UL PC
in Equation (15) is inplenented by processor 115 of
WRU 20. [0063]1n accordance with the disclosed PC

e tHyR Oxdnf)le, Mbbn Siclattedtion ccdmha;d VTRt (8 iithrge-hitelong, pre
Op(eogglfﬁ%%ﬁatgfi eve[, %% xs s _WERU+20$,L N&Tﬁ%&%on 18).

e targ

Si Nwor6t get 4 flomydibgragy pwteehsciomdo@gww BER-P 256 Flosed

ne |
T GhaRLE dé)ﬁéljﬁ(ﬁ o gg«g’%‘g(?k%QE%xﬁ% ERgaoe, Cﬁgﬁ&sio@ 1QuEWIRU 2f

f urRerfPoRs @pernt H@Pp&‘i‘\”ﬁro‘é?gtrﬁle §??Fle?f’e|?f‘§‘ %S {Res eeﬁ'%/‘“i“ﬁg
cel det@mﬂsgea @0 powig sp@trlabdensingdPSIPLanget (Blep 800) udx ltered

P AR LT R el W S B e fics o 265 op 26tk
IO e rusmél aq&hvbyt)onmmmeemort dommiang mﬁwah@da@“ﬁatl%ﬁ thgeugh the
%t &%ﬁ?l | t@SMO pod fe@&%% theR@MBdtioh Solk @) rédeiver

i ng net hod
patlﬂﬁcfseﬂmélm Wflgn cefaﬁlgn%lég Pglgsr:‘m?e% ‘5 adtbrdilg 2

correction factor Acosed (Step 803). Processor 115 then calculates a correction
factor Actosed. (Step 804). Processor 115 then combines the open loop PC with the

closed loop component to determine the transmit power control. (Step 805).
[0057] In a disclosed method of TPC for non-scheduled data (e.g., VoIP),
there are several options for the WTRU to set its TX PSD: i) relying on the open
loop PSD only, ii) for the closed loop part, the eNodeB transmits UL grants in
particular instants (in time) where the UL grant conveys the correction
command. In this case, the UL grant format (and/or the correction command
format) may be different than that for scheduled data; or iii) applying a power
offset relative to the most recent PSD (or PSD averaged over the recent updates)
for PUCCH, if available.

PSD,, = R, +SINR,,.., + & -PI; + A ppges ¥ Aycs  (dBm); Equation (12)

PSDper

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

which is signaled by the eNodeB via higher layer signaling.

¢ SINRrarget 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).
SINRrarge may be a function of pathloss to the serving cell and some
neighboring cells. SINRTurge: can be configured by the servingeNodeBona
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=p PL _i+ (1 - p) PAEquation (17) where nk and
PLk. k represent the filtered pathloss at the k-th
instance and (k-1)- th instant, respectively. Lk is
the instantaneous pathloss at the k-a' instant. pis a
filter coefficient, O p 1, which is generally
determ ned by WIRU 20, dependi ng on pathl ess
variation, fast fading rate, the tinme of UL
transm ssion, etc. Alternatively, a noving averagi ng
met hod may be considered for the pathloss filtering.
{ 0064] TdaeniGtatis Babid MaIThensipoileth thed Rilet eibmitntdEqyia higher
processpor 115a imlar to that which is disclosed
above. AYTSEI*IIE ESI NRer, - SMRal Equation (18) where
ESINResRLanﬂe&mmﬂh&amgémwﬁbnﬁﬁes the effective SINR
(ESINR) %% fqﬁ% athld€s Joﬁf)gﬂs\éﬁsn ﬁ&gr b 438 bnabhdWrdr control

respect|vely, e power controll ed channel
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with a @mpodkst, qha:dnﬁp&@npqh@(;@ggabﬂ(i@()%@}lg&L control channel

non-sc h(%?lgklgjﬂﬂgaéﬁe& §o0} - corrd&dloB) comhi@R. The weighting) Gactor is

recent (o] ¢} correction
due to ¢°é@§ﬁ¥ed§é‘ﬁg‘6m°§ﬂy aWﬁR a%eteg’tmg S SRS urthe
PC correction command. It is assumed that the WTRU is informed via

higher layer signaling from the eNodeB with regard to where and when
the command signaling exists. For instance, in the initial UL

transmission, since there may be no correct command available from the
eNodeB, the WTRU sets o« =0;

e Aucs 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 Amcs in use at a given instance, eNodeB
30 may take out the value of Aucs 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 nt update instance is expressed as follows:

PSDy, (1) = PSD,,(R) + @B g (1) + B 5 ()
= PSD}, (1) +(PSD, ., (1) = PSDpen (1 = D)+ @ (B s (1) — A sres (1 ~D)+ AMa(n)
Equation (13)
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transm ssion, say, UL DIX), WIRU 20 may set its Tx PSD
by relying on the open loop: in this case, the

wei ghting factor, ¢ , in Equation (13) is set to zero
as in the case of initial Tx PSD setting. WIRU 20 may
alternatively set its TX PSD based on the pathless

vari ation between the tine before the DTX and the tine
before resunmng the UL transmssion: if the UL Dix is
short, the wirRu may use Equation (2) by setting fl to
zero, such that PSDa(n) =P.54 x(n -1)+(PSD (n) -
PSRaeft r=MIGS1 z)represﬁﬂtbaﬂhb an 1)1 O PSBheitiouh thespowie offset PED
setting tine before resum ng the UL transn1 i on and

( ngralgted MCShehirisiy %@Ptbyﬁﬁl)rt(f'n‘é BSAGr T v 1% An
£ of ém}f 112 ectal \é‘ﬁnbrﬁltl: dHef 8s 4:enstramed by the

Al t erna |veI RU 20 r
relnammenttmnsrhé pnﬁétle‘febée‘?ﬁe Pbﬁﬂ%ﬁ%‘)?@“’d Wikl
av At SowhY 8ohotduyPL., tlsr&&)eesw@&sn o UL data

transm ssi on, there may be UL control signaling (such

d ACK/ NA f
ﬁi gﬁ%tfgl cHﬁnﬂ@P & DHP% dmggngomgﬁ?cbngﬂég?&nﬁﬁ
basgd, O ;EfHLREr Fh3dignddmBs. usi ng di fferent

paranmeters and update rate), the UL control channe
(PUsge) TX RbiiingBytHeQctusIMTRU trahérait BED may herenrdsented as:
(PUSCH) Tx PSD as follows: PSDTA(PUSCH). PSDTh(PUCCH) +

A conmm (PUSCH , PUCC@&DMEQP?t'Rﬂk&%QW) (dBm)

Equation (15)
[0062] It should be noted that the UL PC in Equation (15) is implemented

by processor 115 of WTRU 20.
[0063] In accordance with the disclosed PC method for non-scheduled data,

WTRU 20 calculates the open loop PSD as follows:

PSD,, = P, + SINRp,p + A+ PL (dBm)
Equation (16)

where

« The target SINR, SINRTurgt , 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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where PSDa (PUCCH) is the nost recent PSD (or PSD
averaged over the recent updates) for the UL contro
channel (PUCCH) and AtontraUSCH, PUSCH) represent the
control channel (PUCCH) power offset relative to the
Tx PSD for PUSCH. [0068)For a sounding pilot, its Tx
PSlI), PSDrx(pilot), may be biased by a pilot power
offset relative to the data TX PSD, PSDrx(data), such
that PSDa(pifot)= PSDri(data)+ Ark, (data, '
pil ot) Equation (21) [0069] where Api ke(data, pilot)
Q;Eifsentlghe PIALPE pRENEF(1- 0P Blet wWhi ch may b quation (17)
speci fic parameter configured b .
<6 e ped BharereBthe e B Er Attt BT RS B
1 %}liﬁlsgaét, %%P%tﬁﬁgfsﬂqgtﬂe%éﬂéﬁa%oﬁi SABREs RBATRIBEME. p is

(suc get and a faster update rate than for
datagitdrcoaidieht, 00 pwe, phizheis deherally Iveterwined chyc WTRU 20,

channel nmeasured for coryrecti.on _co ds

1 GeeRHing on SRS LEHATB) ek ATABF -t B P ah i Fipaislon
COkfeakirantivyRaidingaveraging method mayherersidated for thppatpjoss
sc%ﬁgullng. The nunber of bits for the correction
com&HBfor control may be different_than for gata
whd0asdl he riheistosediborcomnensat i Hetermipsd hyPpropessah 10 spifar fo

copf i GHEANL GisRBlaBie! Per WIRU basis. -17-
A, = |ESINR,, - SINR,,., | Equation (18)

where ESINRest and SINRarget denotes the effective SINR (ESINR) estimate at
the receiver and target SINR, respectively, of the power controlled channel(s) in
dB. [x] denotes a correction value in the correction set, which is nearest to x.
[0065] Similar to the methods disclosed above, when the correction
command is signaled in the 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 witha
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), WIRU 20 may set its Tx PSD by relying on the

open loop: in this case, the weighting factor, <, 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 £ to zero, such that
PSD, (n) = PSD;(n—1) + (PSDW, (n)-PSD,,.,(n - l))+ Ayes(n);
Equation (19)
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However, we may maintain a relative average power

of fset between the data and control channels such as
E(PSDr x(data))= E(PSD7, (control))+ A(data , control)
Equation (22) where E(PSDn(data)) represents the
average PSD for data channel in dBm *
E(PSDn(control)) represents the average PSD for
control channel in dBm and [00711* Atotetrol (data,
control) is a power offset between the data channel
and the control channel. [007211n anot her di scl osed
e e nak thuux@@oswmgmmmﬁbr@m?mmt@@mmgwn@&n-
PC . wt erf.erenc ! hAPrixO0 i@ shown in
Chdhis é{‘]e ]il'éﬁ aeéé‘ag E”inﬁ %gtlgléeoﬂrhg anc eﬂf/lvie%%ngiﬁ ?iﬁ%ec?ﬁ% d, WIRU
20Figund 4.0l s its transmtted PSD for UL channels. If

t he bandw dth al |l ocatig e.g., RB allocati (JRU
20 [QP&7)i es, Altespptively, ng&y t&%’(“g?' PRy ARV %ﬁg%i%%%i es
SUGhst faadnt PED fRIVCCHKIE prailzables Exer thopgogRtewagiesEl dpied
in the di.sclosed t hod : ORNAED)
| o5 BESHYY é‘be’%ﬁ‘agg? pﬁﬁé%gﬁg%gﬁl?n rreB#th %gﬁg? EsiIl (gjt;em
pakarbL. cinsthis/FERe) Sacet the Ul spnted tehannel (PEGLHE fs,glse prger

fo E&ltr%‘hef Lz%%ﬁgn Fg@&ioBQﬂ)p(bﬁQW&ﬁE&nf pirafnBfropeugdaep
s. It shou be not

error ed that for each S ul
W RAse), heUL; %ﬁ@?%ﬂ%‘ﬂ%c%ﬂxg’cﬁ)dﬁﬂ ke ‘??dg’#ﬁ%‘ihg g*&g ?%ar%%gl
eNeelese 30 B8D MMl schedul i ng. Hence, the cl osed
| oop PC component of this disclosed nethod does not

need any additional PC command signal ed by eNodeB. In

order to mgdyg ﬁl?%ﬁ'}:\e/é%edg'uddﬁ) eAf er epESCHIPOdEH);

nei ghboring“c# O inCorporates an )
interference |oad indicator fromthe strongeEguation(20)
nei ghboring cell. [0074]1n accordance with this

me tibeck, PSDo (PURE H)ls thh mogtcreepat RS fRakRd) averaged (YET e Teora

tr %B&%Ls? $hO0MePHBSntr M Renadl (HEUOHD Sanid! Korl HRUSCH RESCH)
Psrépresaelslte the gpnt% cliaenfnglr (%%%%I‘BI wgglrl oﬂ‘se%sr)elagée éootlhle QPSD for

PUSCH.
[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
PSD,, (pilot) = PSDy, (data) + A ;,,(data, pilot) Equation (21)

[0069] where Apia(data, pilot) represent the pilot power offset which may
be a WT'RU-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 WTRU basis.
-17-



PSDTh = SINRT + PL + 1N, + K + 4107;)-10.10810( BWRu
N11) Equation (23) where SINRT is the target SINR in
dB at serving eNodeB 30. PL is the pathloss in dB,

i ncl udi ng shadowi ng, from serving eNodeB 30 to WIRU
20, where WIRU 20 neasures the pathl oss based on the
DL RS whose transmt power is known at WIRU 20 via DL
Layer 2/Layer 3 signaling, INis the UL interference
and noi se power in dBm neasured at serving eNodeB 30.
Kis a power control margin set by serving eNodeB 30.
[ OGI&kYdr, WSmpy Rhfkih b eelatiataviiage pawegefseBieifeen dhe daFrand

20 (or sub- grqup of WIRUs) is adjustabl e using an
out ‘?tr‘?lg]bﬁm%égg‘g‘r%ne according to a link quality
metric (such as BLER) at serving eNodeB 30. In

addi ti on, iE(PSIP}Ad@@%?E@‘SDMEOWD?“iApre("i“f‘f’cR/Hfal’)i pl e Qut
(MM, the target SINR depends al so on the Fahatimdg?)
M MO node, which takes into account the fact that
different M MO nodes require different SINR for a

gi were i nk quality. A(iors ) represents the UL | oad

i PpRIE i ep O blugB pERT debDaonl 18 abhy;
i ndj If(?%ﬁ&(c%trotlﬁ @ep%sreﬁﬁgﬁézive&%ie @_DPérichgrdl Shdnnellil dBm; and

wher e e strongest neighboring cell is determ ned at
WIRgh73P, basgp.aBaipbonton is Apasetofiseittvden tin ddte channel
i ndi vi dual &le' hb?r ing cell to WIRU 20. It is assuned
t haPd dhgggnir ‘br oadcasts an UL interference | osd
bi tioguer i odi Imakhgthéss idisclosed methdde of &flathG; e2 giomfinef nOpen
HSLf.%@‘%/ﬁloz?e% I}o%ﬁLWﬂgﬂn&?&e&@ R6lEatiol SoriSheed@iats Clidrinel
fromthe selected straongest nej 8“@% cgll. itted PSD
[ 069 63eftokn assoadpmeRwiththigmpt gaptiglsdts tranpipties i
. 5 5:0uiMeEMnkR.TE thelbaidwidib Wodcanrtengl RE)allashtion) b WIRY 20
“DIX." or " nd". where 8 | gt nedbsry shegt
parafigt then ”ﬁgwg ’é“t-&"‘”é §9€ES§ E %at h the use
of chfstamEs), inter-cell interference in neighboring
cel {)&73? an b% Egs&lﬂgﬁtlﬁ Phe JiQFEL Biehtods YdRbiswaRU@ gerforms
center i n}J&?c ess interference i gto ot her ct%I I %‘J’#I@@BO
t hopen laep REbasedonpathlgssmpogsiepantand syskent BUR™REHY /G
St QRerSéokRctl $ts PENShsHEY Dehedsrnt off didgwdloop 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, PSD,

based on DL reference signal (RS) as follows:
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for WRUs at cell edge =IS for cell interior WRUs
where x >1 100781WRU 20 may nake a deci sion on

whether it is at cell edge or at cell interior based
on a pathloss ratio between its serving cell and the
strongest nei ghboring cell, for exanple. If

(pat hl oss_serving cell -

pat hl oss_strongest nei ghboring cell) < R (dB), x =4;
where R represents the virtual boundary |ayer between
the cell interior zone and cell edge zone. The

par anet eps/i SBINRe AU-ORK e dst ARYT; pNId BRI ®BW - Nev);
sem -statically. 10079] After the initial tr%gsn%%ﬁaqn
phase VVTRU 20 PSDrx is calculated as follo

+ PL+. '
f re§IN’§T s t&@tai % ﬁﬁ?B atﬁe eNodeB 30. the pathloss
( (CdeeB Sichng) Shh@w&egg; ﬁeﬂm@@ﬂw Né’&”éfz% Whﬁwg{’%EU
%O mezasutt‘ethE? % %‘é‘n@ﬂe HERE $thosetR s W PoRetiO kkbvin ke

are SI nal ed from erV|n
eN&a@BJznnaQL I«mzél@yarﬁ%gv&l% Hmisithek F@%fmﬁﬁy

be ,6ed ek b ASHeAGRAIA LA gink QNSMBoe K 1§§)ﬁ6§ﬁetr cat®] aackitait
ava| lability %S?eﬁ” UL transm ssion pause). For instance,
e

i n by FRrving go there is no UL CQ (UL MCS or grant
i nfgprsmt i o 1s@va¢xhhlbltlmtthmt\mow1m@0maﬁ'eb-group of

d o
sC W glé ta%us%%fe%s?n %%[Re? ﬁ)'o? EC séﬂ%ﬁe‘%ﬂzgﬂﬁé 3@ HnR Gl ity

glg O reljes on UL
opmetxhoo@pchms BHER) *(feﬂ%hna weBgr In H%d‘?%{hd'bﬁlfea‘?@‘égg
ch BiGRble 0QLMEKIO) $Be takdet SENS Qépehdb 4 dneBeseldtd

or equal to aqne 0080] Th o T

( Cﬁl pm)whlqhnta%a% g{t? ko t%] 3 E (él erenf’al Mlﬁb mt)des
fo Eerﬁaae aifferp SBR rfe:i Dfiech ik qeatity. |A(1gm mpmgsem]q éhe UL load
pat hl oss neasurenent_eryor o
€ 6IY5TObERR 5529 Wh{?}al%ﬁfan%tmr’ﬁgﬁgb ‘ﬁgo‘iﬁ/’r‘%%"é‘geg interference
: r a&&rﬂhth?&ﬂ) iﬂma'tdtrmmlhe ](cittengest neighbadring acell)\T6 L) Where the

ransmtter power anplificatign. ti.on
coﬁtrr@aeﬁitowlglﬁ’@%‘% cpld g, %@“Pi?eg o‘ﬁp@ﬂ?@?gdf Raped gn gp altthloss
qu ﬁlehweﬂgén%m&'ﬁ _hhdiiﬁ?vﬁ(ihaﬁhé:élﬂ)bﬁng cadlha Nfiﬁuéfgmsmi
ce, e i - ;
eachgch 30 %%lo?g%ée%w SRS nct W bRk AS GG ARl

t Iven tar get ua |
tanga»elasvm;mmmmmakhaﬁ R 20 esdoori the Fdioptes “f‘ﬂ‘&t

t h?he%le% s A&e%xg‘ﬁ[)o&{g%h.

[0076] For example, A(loT,) may have values as follows:
5 <0, when IoTg =1or "down command"

A(IOTS ) = " " L "
0, when IoT; =0, "DIX," or "up command

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

{0077} Since WTRUS 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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information) represents the SINR received at eNodeB
30, the correction factor can be cal cul ated such as,
f(CQ , SINT.) = SINE, - EPINR s,(CQ )} (dB); Equation
(25) where SiNkr,(cQn represents the eNodeB received
SINR estimate, which the WIRU derives fromthe UL CQ
feedback. E{SINRes, (CQl)} denotes the estimted SINR
average over time such as by the follow ng:

EISINR', (CQ*)} p Ef S(CQLk)1+ (1- p) E{SINIL(CQP));
Equation (26) where CQP represents the k-th received
Cq @G p i s thepaweRGg: b efigel t er coefficient, 0 p51.
ghe [ect C iven above, in Equat i on
(25 {Ey el fnfe{tg?’gﬁ{:’@“% f”g P

the estimated

{ t
rep?&8knt s Wﬂ‘ggozf?e‘ﬂg T—’ cfsré?%ran a eéée? gér)% taw%ln?g% )ére%lt

ween the target SINR and

t 0 chieintaite basdbrd pam&s BtioHetwWiERSs sexving cell amkhe SUrpRERE
shoul d. be w jTexi mum power | evel, Pmax, and
i RTRE PR

veI Pmn, in dBm Vﬁ(ﬁ;
wher e tTfigathloss emvimgnerlimpatblasreisengest- ‘I‘WB‘P‘%‘K (dB), x
detes.m ned based on WIRU cl ass. [0084] eNodeB 30

preférably signal ar mster cl udi n R
P bere Braerentapheciosal DmAFREy s pocy et B “3‘0%%59'?’5 %

V\gl&iﬁé&gﬁ B'tﬁﬁl 'I‘Mpaaaﬁaam Ry be/\haad;:astthg eNgie@é‘lp sgpqqs
O RTEE oo MR Sl OB R D ﬁﬁ%@?ﬁm

furasfalkowsof t he pat hl oss nmeasurenment. The signaling of

t hepdr AT Gote SIAR IR, ﬂ@ma(m R & IOGNSINR) LR ROIABTY, - Nyy)
si gnafing dpon its adjustnent. A power contr @quaéaRe,

K, which is an el\lodeBspe_(:lfl c paraneter is also
Si gRald Ire L, 8 EIS%Q corkicBoR ERtR Akl o 6 UBIGAT; and it

n033§e§‘§d$£v%¥?§ﬂ%€§ﬂ§% petheCR e Peiehie %%“gfi%‘%%‘é’?ﬂgf

si gral Reviad &ﬂkgiewgohat Rheret bers Ip Braansiglding fadter whigh ey be

emedded I d t h? g { Sé N%n tiogs ’anéléﬁra(uﬁfatbﬁfty (or UL

entIeEPHGY 2CBHRE C}Bﬁ d1nth|s case Iélt

si gmbmisgwnfpa&et d“OWERUu@@ ip gheese whgry therg is mzﬁJL Qf (UL
MCS or grant information) available from eNodeB 30 due to no scheduled UL
data transmission, the weighting factor, a , 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, SINRr), 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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[ 0085] eNodeB 30 further signals a total UL
interference and noise level, INO, which is averaged
across all the sub-carriers (or RBs) in use, or a
subset of the sub-carriers. This paranmeter is
preferably derived by serving eNodeB 30 (and possibly
signaled via BCH). The update rate for this signaling
is generally relatively slow The maxi mum and ni ni num
UL power level, Ppmand Fmn is al so signal ed by
eNodeB 30. Wich each may be. WIRU capabi l ity dependent
parjeedl er s, Taing1iyo beowtphefae that thgridl €QI KL TEBTHY.

[ 0Q86] A UL, channel ,guahi -ndi Grdetioblfad¥rS

or lg‘ﬂ?t“’u“?ﬁec?r’fer?ﬁetf 8% , %8‘%%%%3&%.}“3%%% @%"’Ei ginal ly

f orcat hecglemigted suchbfas,U. AMC (wi th a maxi mum si gnal i ng

rate of once perf(aa}l, SING, )& SINQ QG SHk ., (AP B8 @Bk Egdation (25)
and

mappi ng rule (or bras between nmeasured SINR),

whi eg}?&fy‘ f Bf ResRaEINges®inate] ®hich the
Thi@qu@Rﬁ pa?gﬁﬁ¥8%§ﬁ% conbi ned into the target
S| NRTRU dedivis Sromabe UL EQS faedback. oF {§IVAL (GR)) krtenotpithe entig
paraneter) is not re&gi reg %@088 An UL interference

| osdNRrIPTRES BYer s s easPY RE BEBYFD089] The seni -stati ¢

oy AR beladrol Py ROF S ARNR o) el bl 0P maREen 00

Aol 1 BERBRS, o BRI 3L et 71 Rk ERAHRF el

| i sh&atcietsd emqaraneters including the target SINR,
cel | interferencektoise |evel, and reference ?59”@ the
trdPR8H t polkg carmertion fattamiB\PR A¥vewlt STVEAn 8™

br eRgltask béNeekl tieaafdey SENRyaml thel estirpatedl RDSR (erisedsfrerp the
rate basi 009111t i Sj ¥hith&ead €b be
ad Jﬁ’?qr%é ?%18%379 5?ngeggsst§}§ { g%i 10% Eéplggg&n%rgdrri (target

S| NRpergatedt er - cel | interference | oadi ng condition)

an 306&*3?” nel EHQWRUE&EEIIE tﬂagﬁh poRESstREM eheicanithepnaximum
oraer 0 achi eve the E-| re r nts. .

LODP ey el e 3 e JFEERYE 2BV HEFur T 1 GBEy Fespresvel:
Wi twWhedd $he nakinikn asthpinhbinaposeatleveisredatérmined Apsed opARBU

and, adaptive M MO [0093)In an alternative nethod of

i ntWScel | interference nitigation, o
[0084] eNodeB 30 preferably signals parameters, including a target SINR

level, SINRr, which is a WTRU (or a sub-group of WTRUSs)-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., SINRr(after embedding) = SINRr+K (dB).In -

this case, explicit signaling of K to WIRU 20 is not required.
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i nstead of broadcasting an interference | oad indicator
from each eNodeB, serving eNodeB 30 may co-ordinate
inter-cell interference levels with other cells 40 and
i ncorporate themthrough adjusting the target SIR
power control margin K or possibly Pmax accordingly.
[ 00941Enbodi ment s 1. A nmethod for controlling
transmt power of a wireless transmt receive unit
(WIRU) conprising: determ ning an open | oop uplink
(UL) power control (PC) conponent based on pathl oss
ms 6085 rr}s nt eNidﬁg% rﬁ'ml'aétgi@alslactstal Ub ixgexferance apd mpiselevel,
inclu AT apd Goid
%’p‘@ﬂc}f 8(%“86?192 he u% °‘%8%§§ si%op cornaon('le)‘f%uttag
vv| tthe aulpmersoﬂfhyemarame@etsanﬁﬁewé%dw% Byrpervigg\RBipdeE30

Th hE fxgggly%%n 4 QIR Q! AR, Tile ubddtd xlager foxcﬁimﬁén%hﬁg is generally

recel v rrecti on conmand he corr tio
{ acelstivessian. Gihe EIEEEP a8 FRBEDHERGP ey Poss S84 Poins
ac CliLpMi@Ha8M 15UNCA6H 30 WERF@Rdmay be WTRU capability dependent

parameters, or may be expressly signaled by eNodeB 30.

{0086] A UL channel quality indicator, CQI (e.g. UL MCS or grant
information), which is signaled originally for the purpose of UL AMC (with a
maximum signaling rate of once per TTI, e.g. 1000 Hz).

[0087] A CQI mapping rule (or bias between CQI and measured SINR),
which the eNodeB uses for CQI feedback generation. This rule or parameter may
be combined into the target SINR. In this case, explicit signaling of the rule (or
parameter) is not required.

[0088] An UL interference load indicator from each eNodeB.

[0089] The semi-static parameter R which represents the virtual boundary
layer between the cell interior zone and cell edge zone.

[0090] The disclosed PC method do not require additional feedback PC
commands other than the above listed system parameters including the target
SINR, cell interference/noise level, and reference signal transmit power and
constant value, which can be broadcast (or directly signaled) to WIRUsona 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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3. The nmet hod of enbodi nent 2, wherein the PC
correction command is received in a pre-configured
signaling tine. 4. The nethod of enbodi nent 3, wherein
the pre-configured signaling tine is in a particular
UL grant. 5. The nethod of enbodi nent 4, wherein the
UL grant is a Hybrid Access Repeat Request (HARQ
process. 6. The nethod as in any of enbodinents 2 - 5,
wherei n the open | oop PC conponent is based on the
pat hl oss vari ati on. 7. The nmethod of enbodi nent
g te\mﬁémsmhmhﬁamglainbteaa&mar interfecames lsvels with pther esHs 40 and
et.ween t at.hl ogs
Cr SR SRR e o A B AL STE AR bR marein Ko
t r grosyiblg Bnamccordingly.8. The nethod as in any of

enQ&gMpents methn%mere'n the PC correction connand
uses e conmand bits determ ned based

qual it )1 A methegl forgantroliing, Franemif ROEFH ('S‘f""genﬁssatI mar][ﬁl s
1 ,egmmwmﬁﬂanmunhanﬁﬁmmgct|on factor is determ ned

00 et S R 5 S i e
th@naﬁﬂﬂﬁSmMamsmgﬂat to interference noise

determining a close loop power control component including a correction
factor; and

combining the open loop component and the closed loop component with a
power offset to determine a transmit power.

2. The method of embodiment 1, further comprising:

receiving a PC correction command, the correction factor based on the
correction command or an accumulated correction command.

3. The method of embodiment 2, wherein the PC correction command
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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ratio (ESINR) and target a SINR 10. The net hod
as in any of enbodinments 2 - 9, further conprising:
cal culating the correction conmand fromthe received
PC correction command. 11. The nmethod as in any
of embodiments 1 - 10, further conprising: applying
the transmt power to the beginning of a next uplink
transmt tinme interval (TTlI) until a next transmt
power update. 12. The method as in any of
enbodi ments 1 - 11, wherein the correction factor is
% Er o ( t@)h Id NTi méthbd dstih atip b endbotlingenssil - iwberein the corregtion
e net, as. i n any.of. .enbodi s 1 - 12, wherei
¢ ndetanr derpned witepS ORI eRE o Tkl gnment
14. The net hod of eﬂngddﬁﬁﬁﬂgieﬂNﬁnﬁiein t he grant
based correction factor is determ ned using the

fSIO ll:l*l%% ESH\&{SL:J aﬁc% gINRGf,& \den@ethie effasive sigealtto ingarf¢Tence noise
i Pt} SN ek FBISRRT) epr dsents. an eNode
recei veol Sl'Ni methdd asinenyiel ehbodiyTeuss 2 e PifyethercPRRTitiRg
U or agélcﬁgt%gg m&e%ection command from the received PC correction
command.
11. The method as in any of embodiments 1 - 10, further comprising:
applying the transmit power to the beginning of a next uplink transmit
time interval (T'TI) until a next transmit power update.
12. The method as in any of embodiments 1 - 11, wherein the correction .
factor is zero (0) in an initial uplink transmission.
13. The method as in any of embodiments 1 - 12, wherein the correction
factor is an uplink grant assignment.
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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15. The nmet hod of enbodi ment 14, further conpri sing:
determ ning whether to use the grant based correction
factor based on a received correction factor sign.

16. The nethod of enbodi ment 14, further conpri sing:
determ ning whether to use the grant based correction
factor based on a received MCS m smat chi ng i ndi cator.
17. The method of enbodi ment 14, further conprising:
determ ni ng whether to use an explicit correction
conmand based on a received MCS m smat chi ng indicator.
18. Thes. netimh:a;hodssmra;ayofemmnm%ht %7, furthey pomprising:
further r| ShA%. I {2h&N6RA ih@adior
i ndi cafl%tF EE R er&?é%&égﬁh&ga%&bgtt@gr det er m ned

f r ceteamizied Gumestiraneést heighhoripe celf 19. The met hod

of embegli Moy, xﬁ&hod/ﬂ?%%dhnbﬁmwmﬁ&mﬁe tpowRit poeerticisee

on a domnllnk reference sign rein t
PobiaavaikrefegaRt PR P e i ERor S Uiy isused to

| Nto@ikip@e idted-tllahferfoRBEL . 20. A WI rel ess transmt
recel Ve & iRl SO hc2ive Gnfh <W1g&ﬁsc§a5naﬁaalp9&a@6r

to |rrpl as In any nbodi nents 1-
19 conﬁguredZQ impleiNeatethBmethegas it pry of epbetiments d — 19-

confi gyyed CNddgFﬁ coBsHsidg 8 pr6debafl catffigufedatoyintplement the
enbodi ryrj\:ent sAl - 0059 Al though features and

el @h%hﬂdsasaiaénid%fwmn Ve in particul ar
CONbugBAL | ONSLthdgR feat@ras aidcelamertth ermivscribad abwve i particular

al one. wi t hout ot her UL8SheAa Sh&GiTeR: fthd Bth
v arPghiRationg, £f: {}?Ebtﬁm b mgét W flhout g%lher ?%gt@lﬁlrlées .

andeztinesent demdiieonie varias conbinptemseHidyor Fithpehathes (patures

her H eleg%thb@?é AhCAER0ER ch&i‘t@px@ﬂﬂ&i—ﬁe@ém Bia9®E Aplemented
sortware I rmaar e |nco?£grat8d I N

C O3t OmBUERT FEBETEIMS ERFERT, T‘ﬁW?erPmé?(oé%mfi B Ereyter
9 e Q@&ﬁble RUERES SreGIREDIH @kechtion bprogeresd PurieRe nqﬂlméero?r a
uter-r Eada I E storal reargggleg aéeggel lgclﬁ&agemdy

Qc5Ssp eSPa°ﬁa‘8m access rrermr
regném@y (R@mmrm@mraﬁcessmw y“aﬁ}é‘iﬂnﬁ’é'gry’
ITH%QSI%KF JJ% m% vidss, i3] tfé%!ledik%’u@h & ﬁ&ina’i heard disks and

il i e i Pon

di Ssks (M Qgital FROAAI Giskd @WDx).pr ocessors i ncl ude, by
){OO%fﬁl ex an&'ﬁ?a’bleaprgceegseo;s mclpxﬁg %9%y 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
aradio frequency transceiver foruseina wireless transmit receive unit (WTRU),

user equipment (UE), terminal, base station, radio network controller (RNQC), or
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processor, a special purpose processor, a conventiona
processor, a digital signal processor (DSP), a
plurality of mcroprocessors, one or nore
m croprocessors in association with a DSP core, a
controller, a mcrocontroller, Application Specific
Integrated Circuits (ASICs), Field Progranmable Gate
Arrays (FPGAs) circuits, any other type of integrated
circuit (1C, and/or a state machine. 100971A
processor in association with software may be use 0
| Mahe Westtcomputadi The (TR Moy be usedciai appiunetipn Fith ni“’H S
W el eSS t& %{]ﬁgpd%'a{ee&%/o\f%oftk%rk SOV RYL cathSRY, a&ikéo RamETa
(UEFPleR dse station, radjo network contr || er
(RN@)il,lleOI& Vldmphm?sta spARberPRIne, PHXIUGHID ARicenE TREBEFET
gél&aﬁﬁohena \M1b:si b @é&b@&wef rmhmmmhéaﬂs&aambm a

or sof twar.e, such as a ¢ S
rm@&”eéoot@ moe%ls,p ﬁcfﬁe@uexécy %Oélé‘g’é?d’ ﬁ"l\/%) raxloq‘?/llﬂb ry tal
? evispRy (mmm@@l@@mmtaamﬂrgamﬂﬁm-emﬁ@ng étéq,ﬁ%&‘é}idlsplay unit,

O a2l s e arfnterne
35 ol S

u n ibtowser, lndfost dlyc‘ﬂ}?d?-‘ﬁl 10‘@1 aysp ey LGN

FnJngt emtting diode (OLED) dlsplay unit, a
dlglta music player, a nedia player, a video gane
pl ayer nodul e, an Internet browser, and/or any
wirel ess |ocal area network (W.AN) or Utra Wde Band
(UWB) nodul e. 27 THE CLAI M5 DEFI NI NG THE | NVENTI ON
ARE AS FOLLOWS: 1. A nethod for controlling transm t
power of a wireless transmt receive unit (WRU)
i ncl udi ng: determ ni ng an open | oop uplink
(UL) power control (PC) conponent 5 based on pathl oss
nmeasurenent; determning a closed | oop PC conponent
including a correction factor; and combi ni ng
t he open | oop PC conponent and the cl osed | oop PC
conmponent- with a delta factor related to an of fset
value to determne a transmt power, wherein the
of fset value is related to a change in nodul ati on
coding set 10 (MCS). 2. The nethod of claim1,
further including receiving a PC correction comand,
wherein the correction factor is based on the PC
correction command or an accumnul ated correction
conmand.

-26-



10

15

20

3. The nethod of claim2, wherein the PC correction
command is received at 15a pre-configured signaling
time. 4. The nethod of claim 3, wherein the
pre-configured signaling tine is in a UL grant. 5.
The met hod of claim4, whereip the UL grant is
associated with a Hybrid Access Repeat Request (HARQ

PhE m'lggé%éﬂﬁﬁ! %WQMT@@WEZAS}MS%&%VS%%P& .

determ ned based on link quality. 7. The nethod of

ai myl ' i i wircfesdradbnit réBéive unit
gs‘si gﬁn@ﬁm&r@} eﬂﬁtvthﬁlér{glo%résﬁ¢ gﬁvﬁnﬁt%?eéei \?e rLj:lni t
((WIFRY) inoladindi ng: 28 circuitry configured to

det ] I i

componelmiiE B spRARTE ik (Kht) AN ol @) Erhponent
Imgdﬁﬁmﬁ}mgésdreﬁﬂeudi ng a correcti on factor; and

| bop. FelBme floss lag s comrset gERRea G Gipbffior and
Wi th %oﬁw%krﬁ@g/f\}f?_ét 8pert Bbah €PCt @oAtpoRbAIS @indv thaieclosed loop PC

determ ne a RU transmt power, wher mtBe of f set it
compenest Wilh & dellar facter eelalgelo an RERRA VAP EBBMAESsedransmi

%I \{vhereﬁ'l t h&fs@(?ﬁ&u@fis%ﬂéﬁ & alcHbh§ein hivallatibnToding set

ry configured to receive a PC correction
¢di@G®Ind, wherein the correction factor is based on the
PC correction 10 conmmand or an accunul ated correction
conmand. 10. The WIRU of claim9, wherein.the F;%J .
Qor r edhe omethndhoh clais rechirthen inpludingy cehing fufdy correction

%o%r{d? Qvﬁe'ré:fﬁ the correction factor is based on the PC correction command

or an accumulated correction command.

3. The method of claim 2, wherein the PC correction command is received at

a pre-configured signaling time.

4, The method of claim 3, wherein the pre-configured signaling time is ina UL

grant.

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

6. The method of claim 2, wherein the PC correction command includes uses

multiple command bits determined based on link quality.

7. The method of claim 1, wherein the correction factor is an UL grant

assignment.

8. A wireless transmit receive unit (WTRU) including:
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11. The WIRU of claim 10, wherein the pre-configured
signaling tinme is in a UL grant. 15 12. The VVTRU of
claim1l, wherein the UL grant is associated with a
Hybri d Access Repeat Request (HARQ process_ 13. The
WRU of claim9, wherein the C correction command

uses nmultiple command bits determ ned based on |ink

qual i t(%fu'cuitry nféﬁredebedé%Hﬂn@farﬁbéémo%p M@We(Uh-)tdWB" control
correction’fa Is a UL grant 20 as&gnmant

Tff&)/\mmp@henﬂ daged, o pathiess | MEASHIPHEN and, At kased loop PC

confl terf erence | oad i ndi cator
fF%rﬁ‘P ?’bﬁﬂfé&eénel g c')]?flg‘r:}ljapc . 16. The net hod of
claim the&ﬂr@u&@bfﬁttaelt canfigyrens tmeorebmbeth@r@e@e'@@iaﬂfé&ompone”t

vvlthrefe t he acco

TR WSt PR SRy AL a0 B oy B EFRed (3 bfisetvatue o

dgsierhipeda WWirRU ehasmRcsower, tWieereinciepalifisat naalde dairelsted to a
change in modulation coding set (MCS).

9. The WTRU of claim 8, further including circuitry configured to receive a PC
correction command, wherein the correction factor is based on the PC correction

command or an accumulated correction command.

10. The WTRU of claim 9, wherein the PC correction command is received in a

pre-configured signaling time.

11. The WTRU of claim 10, wherein the pre-configured signaling time is in a
UL grant.

12.  The WTRU of claim 11, wherein the UL grant is associated with a Hybrid
Access Repeat Request (HARQ) process.

13. The WTRU of claim 9, wherein the PC correction command uses multiple

command bits determined based on link quality.

14. The WTRU of claim 8, wherein the correction factor is a UL grant

assignment.

15. The WTRU of claim 8, further including circuitry configured to determine an

interference load indicator from a strongest neighboring cell.

16. The method of claim 1 and substantially as hereinbefore described with

reference to the accompanying figures.
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17. The WTRU of claim 8 and substantially as hereinbefore described with

reference to the accompanying figures.



