[ 0001] COVBI NED OPEN LOOP/ CLOSED LOOP (CQ - BASED) UPLI NK TRANSM T PONER
CONTROL W TH | NTERFERENCE M Tl GATI ON FOR E- UTRA [ 0002] FI ELD OF | NVENTI ON

[ 0003] The present invention is related to wi rel ess conmunication systens.

[ 0004] BACKGROUND [ 0005] For the evol ved universal terrestrial radio access
(E-UTRA) uplink (UL), there are several transmt power control (TPC)
proposal s that were submtted to third generation partnership project

(3GPP) | ong tern1evo|ution (LTE) VDrk C}oup 1 (VEﬂ) These proposal s can be

general |y dj \@05! d |n i; ‘§%)I oop or channel
qu?lh: ty i nf [ ont : S "based on t
pat hl oss neasurenen an 0SS neasur enen
is perforned at a wirel .@é@&%\f@ @J?‘E;and the system

par anmet ers rovided by an e deB). [0007] C osed | oop
TPC is typi@%ﬁ?ﬁ based on TPC f§§h¥ p?ﬁ?@%ﬁﬁ@ n, (such as a TPC
conmmand), t[p8D3I S PeThOpteSatt invefifibt isrélapdtswireliasteRBnifétioh Bpstéaedback

information is generally.derived using signal-to-interference noise ratio
(SINR) neasured at the eNodeB. [0008] Open | oop TPC can conpensate for

| ong-term clpgopel variations, BACKGROUND
[0005] For the evolved universal terrestrial radio access (E-UTRA) uplink

(UL), there are several transmit power.control (TPC) proposals that were
submitted to third generation partnership project (3GPP) long term evolution
(LTE) Work Group 1 (WG1). These proposals can be generally divided into (slow)
open loop TPC and slow closed loop or channel quality information (CQI)-based
TPC.

[0006] Open loop TPC is based on pathloss measurement and system
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

transmission pause, or pauses in the feedback transmission or channel variations
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(e.g. pathloss and shadowi ng), in an effective way, for instance, w thout
the history of the transmt power. However, open loop TPC typically results
i n pathl oss nmeasurenent errors and transmt power setting errors. On the

ot her hand, slow closed |oop or CQ -based TPC is | ess sensitive to errors
in neasurenent and transmt power setting, because it is based on feedback
signaled fromthe eNodeB. However, slow closed |oop or CQ -based TPC
degrades performance vvhen there is no avail abl e feedback due to UL

transm ssi on pause auses in the feedback transm ssion or channel
variations 2ErEvEEYd &%ynam c. [0009] SUMVARY [00101For the E-UTRA UL,
TPC i s considered to conpensate for at |east path | oss and shadow ng and/ or
to mtigate iﬁ@erference. An enhancw}&; schenme that conbi nes an open

| oop TPC scl8Rd and a cl osed loop T i nterference mtigation is

di scl osed. [Dbeojc! oseRor tho - I‘F@RAiwL e 6 c@ﬂsxaz?ed t4 Eorfpenside f &MNbast Nf or mat i on

or nodul ati on.and codj n(gwt ’U?L information). This enhanced U. TPC
scheme can Phjesgrdgha lﬁgﬂaf%!o o mitigatednteriesence opn bl VL WCo, this

proposed enhaBsm@dhhl cobinSCALBFerd Roh TPG Lhemanedarabiddsod FPEYRART C
systenilink paraneters and channel conditions, in order to achieve the

E- UTRA UL rl@mnferrmmlgapwmqm&mtll Thextlpsed loap T Rjisrbased @WGQB <1aeor UL
channel andyy LTty j§£| s based on
the UL refer g%re Sl gna 'u%ﬂo |sdg]ra{)dg’gsaegac'aﬁl(]:[\l%r gﬂ&@% or a ata channel

i s perf or neehhanced YL msah@nswrbeasedmbmtht(mdata aeodtpd chpdeise per one
or two hybri qgmatic nhe egue .CY, er| od For

dat a- associ g(tiledlﬁéon?mg?seglegn%a ferﬁlgﬂlf‘ ﬁbcﬁsHée atffe;ex‘;:\bl ean(rinsfil/d(agze)lel3 r%creased to
1000 Hz, asdymantigsyatemiinkparaigtersendchangl cﬂﬁ&mmfs, ianederte achievethe

transm ssi oifr:\éi,f Bﬂ | nter vaI (TTI) [ 0012] BRI EF DESCRI PTI ON OF THE DRAW NGS
[ 0013] The eﬁ as well as the follow ng detail ed

descri pti on[DOm]I I beﬁdlﬁﬁ&ﬁllyuimdﬁﬂa{teﬁdoM/pw Uleathnnel dhdi@flekxematoh 0 t he
appended dr aut ngs, auerel ko LPOLALEL UL & Lashonsu . MY SL.S 3SR I ot on
proposed that the UL TPC for a data channel is performed at a slow rate such as
100 Hz, (i.e., one TPC update per one or two hybrid automatic repeat request
(HARQ) cycle period(s)). For data-associated control signaling, the TPC update
rate may be increased to 1000 Hz, assuming a maximum CQI reporting rate of

once per 1 msec transmission timing interval (TTI).

[0012] BRIEF DESCRIPTION OF THE DRAWINGS
[0013] The foregoing summary, as well as the following detailed
description, will be better understood when read with reference to the appended

drawings, wherein:

[(0014] Figure 1 shows a wireless communication system including a WTRU
and an eNodeB; and
[0015] Figure 2 shows a flow diagram of a TPC procedure implemented by

the system of Figure 1.



[ 0015] Figure 2 shows a flow diagramof a TPC procedure inplenented by the
systemof Figure 1. [0016] DETAI LED DESCRI PTI ON [ 0017] When referred to
hereafter, the term nology "wireless transmt/receive unit (WRLT)"
includes but is not limted to a user equipnent (UE), a nobile station, a
fixed or nobile subscriber unit, a pager, a cellular telephone, a personal
digital assistant (PDA), a conputer, or any other type of user device
capabl e of operating in a wireless environnment. Wen referred to hereafter,
the term nol ogy "evol ved Node-B (eNodeB)" includes but is not [imted to a
base station, a Node-B, a cell, a site controller, an access point (AP), or
any ot her tlpgp@6lof interfaci ng OBAIAJEEDPBEBCRIKIION erating in a wrel ess
envi ronnent 018] Eigure sho a,wWreless,co nj cation,system 100

i ncl udi ng a&ooﬁgast O%QWFQ”@}EIWQ \gﬁ’d Q?reﬁgﬁ%t tBﬁer%%PWﬁ’&Y eNSdEE"E10. The
WTRU 105 i tighsiigfeciveatti WeTRUL'Sncladés itSshét Ionhitd2€h a asdireqaipdsemt 125 and

at | east on nt enna, 130.. The _seyvi ng, eNode-B, 110 jncludes a fransmtter
135, a receiver 219 ,lleaStB?‘%e?sgﬁ?‘{iﬁB%Obﬁeﬁﬁ FIREF Yoty  PRER &ﬁﬁh‘é]?rleast one

ant enna 155teleph8ndRbbriOiml ahigitd1NasRNAeBDAYa eanptel, R tady \dtRerdtygewn! i nk
(DL) control channel 16Q, a UL shared data channel 165 and a UL control

channel 170°f ysetdeyicerhrakle ofperalinging wirelessenwinprpents Yohesarefesratdo UL

i nterferencg. eyedr, Eﬂéﬁéﬁﬁhol'ag& SRolved RIIIBANSRBTThaudRane sk ROLsiEaal S

recei ved by the receiver_ 140, and conpares the neasured | oT neasurenents to

a predef i nel® abase stadion, a Nede-Br a edb sapiterantrolleyoanagressanoint (AR).ioneay f er ence

| oad indic i S 1 : . deB 110
atfr g%f%l%eﬂcﬁ%d&@&% cR aﬂl@gfbogyga?dsl-ﬁigll.hta%uéig’é e%ﬁmBIﬁSexl?JS'g q

on either a regu asi's or a trigger ' e |nterfe_renc.e
i ndi cat or ilB818at es Fiatehleshows anwirelessecopuniesdpusgstenit 0ppeliidingatl at t he

eNodeB 110 e [y reshol d. t r ew./ﬁ{ in the
WRU 105 r elgéslq;voglg @23@%@%%@5 aFgeétS? ﬂ?%r%gglgn%we(%lggaft}%i n’glgec at orq J@%e
processor lipBudes &hreceiVERU 1505 transatitter 120,de peocassoe 12Hhand taatlesst ohet he | oT at

t he eNodeB 110 i can be u o m.ti.gate interzcell] . _.interference in
Lhe ohoden 6 Db OTET Ry adto0s BouD e RN RUET 95 BA&Elehr cyst om
palr i’imet eLs m@da@abdébmlamg&amppiﬂi@rthblem;plaﬁdidtld'a]afst bfg@aﬁﬁdnh n55 MPheticul ar
cell. The relies interference lo i.ndi or to.mtigate
e er- ol VARG A05 skl he e aoleh g Sabgesigy fia i Aev Hih 10 Fopihe
strongest cahhnélaicegHUL shgrdd @t dhideli65 akeh Ulﬁ&n@x@ﬂﬂﬂixﬂxdl %’@. ﬁt hﬁr WIRU

. to ich the

nei ghborin ells. e strongest.cell _refers to a c

105 has thgoﬁlr%hest E&é’tﬂﬁ“@éﬁ%}‘*i}th‘?FNPE%%lmﬁl’P%&)‘meﬁfﬁEnmﬁ 105 then
corrects i tiheRRAMOIsLOR THARASuCRlcAHY, BBl oh £iBRSSTdceiPEYSY the WteBr Y be bi ased
due to open |loop errors, according to CQ received via the DL control

channel 16@Gngfgmparegdhe meppured dolmpasurementitediradefined thyegholdnthe | oop

errors. [O ‘ : ant
i nformati ogllgﬂ%%rE éolf/%%)gld%sﬂagl? Eetnﬁgésgdql\ﬁgg%ﬁeﬁ%gécggr}gﬁight%ga%%gs %B%?JH% via the DL

control chdhadransgitteni3iupf theraNodgBptlQtdnositheT rereggiar hagisesentriggehe WIRU

specific U an j I L\ e %aﬁtt S ck to the
WRU 105 1 Fha DL cierpeey (2 dnkigis Sl At TRRARE, b b RS AT 10d 1
t he form ofmédsugamaentts pedfomumtdtghe eNodeB di¢exces] Nie predefindliRbrespeldi fic

par et e L Bt 155 SPUARG M A TR IR S0 V2
shar ed dat domhiadicetor thb presestot E2minnka WIRANOS inable & ddterariaeilestains phase

based on a re ence Si trapnsmtied by . the.transmtt 135 of
heC onnden Tt T ithe SRR 12, SHER Fhtbe de8 th M5ineeRT ekt pouer *t hat
t he WIRU 1Qbtefeesnct i tHeaiNvUdeBI10rasurenment. For intra-cell TPC, the WRU

105 i ni i al b ansmi i, poyet PR |8, 41sfi ned bpsed g ppen | oop TRC as

parameters and pathloss measurements while it is located in a particular cell.
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= mx(mn(S/NR, + PL + IN+ K P),Equation (IA) where SLIVRT is the target
signal -to-interference noise ratio (SINR) in dB at the serving eNodeB 110,
and PL is the pathless, (i.e., a set point paraneter), in dB, including
shadowi ng, fromthe serving eNodeB 110 to the WIRU 105. The WIRU 105
measures the pathloss based on the DL reference signal 175, whose transmt
power is known at the WIRU 105 via DL signaling. The value INo is the UL
interference and noise power in dBmat the serving eNodeB 110. K is a power
control mar r nt the
fact that, ?iﬁgpr ac |1(9§ re{‘%%éa{ &f&%ﬁ%&&- %Fcé"%%nkégg& SthgQ{e %%fgﬁrra be

of fset f romzttbﬂ‘emntmalthé emm 1t10pmhreh is lﬁlrated<mahdstﬂbngastaeléné1glﬁ)anmgl nmum and
mninmumtrapsnmt p evels in res tlvel far trans i ons nmade
byt he RO FORTEREAT ol o8 FordparRa 40 fihes SERGRRNE solls: HSHIRRRE Ehr gor S AR
for adWI'RU ﬂ&&s té@belﬁo&ﬂhelﬂﬂh@WFl@U hmMRhgﬁhe hlgleas%am@dmt, Q.eh Geagtipatht ?bl e .
according to tric-at the serving e eB 110, An outer | oop
scheme may ]é’é Wﬁkl?ﬁ@ﬁt ?@é?rr@twﬁsmﬁﬁg?% sed caleglated ANSMKe ¢ o1 get

SINR is det vvaxn@ﬂmhekﬁ%ﬂb&&awﬁdd@cro%bn hdo%rﬁwﬁlalcéoydmg% CQI ridefifely error
rate (BLER) the UL shared data channegl dition, different

nul tipath fmthg Dissantre) chopneli 16064 taxgst SHYR.yinoedasite eorapemstedpidie t ar get
SINR for gée\ﬁqgoﬁgg&gt link quality, (e.g., BLER). Accordingly, the netric
includes the target link quality (and possi bI y fading channel condition) to
t he WIRU 10[’902910024] Itﬁh@\ﬂg b@@@t@ddhaul_le AR ltriefereto the UL grant m@rela@anput

M M), th gqﬁ%e aliing into
Eaccoualt thg( %%?Q} w&?@?@ﬁ? %agntggtgﬁﬁgT&kng%l%{?g ren povver gr SI NRs
for a gi vencHanmil lﬁQafbrWh(nk agaptaBbER}‘he CRI tréprssewastén,e WHRU p&Rificl0b may

compri Se a_ Bl ural | 4a¥ie0 11§38, 4300 A0RBA L SE0RL MelmpipWTRU 105
n’g hg& § |ne InC In \ﬁl m

transmt power, g iHear- ce as ol | ows: =
max( m n( S/ NiRe DL Edntnol bm;nnel K60: Ig:lE}tﬂ)RAPI%he CQJ is mquided onthe ¥&hm vfildl.e t he
val ue A(fOrTs ent e U dc p size [
function of grta%} i°é‘r &&QEW%#?JA\E@W %Wﬁ?ect@é’%aﬁm%f &qﬁgng‘faaongest (S)
nei ghbor i ngbyctleleNodeB 910 and signaled to the WTRU 105 via higher layer signaling.

[0022] The WTRU 105 transmit power, Prx, for the UL shared data channel

165 is determined in an initial transmission phase based on a DL reference
signal 175 transmitted by the transmitter 135 of the eNodeB 110. The DL
reference signal 175 has a known transmit power that the WT'RU 105 uses for
pathloss measurement. For intra-cell TPC, the WTRU 105 initial transmit
power, Prx, is defined based on open loop TPC as follows:

P,, = max(min(SINR, + PL+IN, +K,P...), P ). Equation (1A)
where SINRr is the target signal-to-interference noise ratio (SINR) in dB at the
serving eNodeB 110, and PL is the pathloss, (i.e., a set point parameter), in dB,
including shadowing, from the serving eNodeB 110 to the WTRU 105. The
WTRU 105 measures the pathloss based on the DL reference signal 175, whose
transmit power is known at the WTRU 105 via DL signaling. The value INo is
the UL interference and noise power in dBm at the serving eNodeB 110. Kisa

-

power control margin used for the serving eNodeB 110, taking into account the



[0026] A(./0 Ts ) takes an integer value as foll ows:
=1 (e.g., down command) Equation (2) when IoTs =0 (e.qg.,

a(101, $)= <0, when | 0Ts
no change);

wher e

8 is a predefined system paraneter, e.g., g = -1 or -2 dB. Wth the use of
nter-cell interference in neighboring cells can be mtigated.
Since WRUs at cell center inject less interference into other cells than
those at cell edge, a fraction of the |oad control step size is considered
for WIRUs at cell edge =for cell interior WIRUs where x >1,

Equation ( 3}ac€(thvz\1@,ei\1r1 %ra{%tiicg, tﬁg govgerr%gghie%}dall'eférgxg(%rs_ig%%i i7g 1912)9 beC gf?ste{ fr)(l)mf actor.

gio Ts ), i

as foll ows:

the actual transmit power. Pma: and Pnin are the maximum and minimum
transmit power levels in dBm, respectively, for transmissions made by the WTRU
105 over the UL shared data channel 165.
[0023] The target SINR for a WTRU 105, (or a sub-group of WTRUs), is
assumed to be adjustable according to a certain metric at the serving eNodeB
110. An outer loop TPC scheme may be used for the target SINR adjustment. In
general, the target SINR is determined based on the target link quality, (e.g.,
block error rate (BLER)), of the UL shared data channel 165. In addition,
different multipath fading channel conditions typically require a different target
SINR for a given target link quality, (e.g.,, BLER). Accordingly, the metric
includes the target link quality (and possibly fading channel condition) to the
WTRU 105.
[0024] In the case of UL multiple-input multiple output (MIMO), the target
SINR also depends on a selected MIMO mode, taking into account the fact that
different MIMO modes require different power or SINRs for a given link quality
(e.g., BLER). In this case, the WTRU 105 may comprise a plurality of antennas
130.
[0025] Alternatively, the WTRU 105 transmit power, Pz, may be defined
including inter-cell TPC as follows:

P, = max(min(SINR, + PL + IN, + K + A(loT),P.,.), P..); Equation(1B)

X

where the value A(/oT;) represents the UL load control step size, which is a

function of the UL interference load indicator (/oT;) of the strongest (S)

‘neighboring cell, IoT.

[0026] A(IoTy) takes an integer value as follows:

hen IoT, =1(e.g., d .
A(]OTS)={5<0’ when IoT; =1(e.g., down command) Equation (2)

0, whenIoT; =0 (eg., no change);
where ¢ is a predefined system parameter, e.g., § = -1 0or -2 dB. With the use of

A(loTy), inter-cell interference in neighboring cells can be mitigated. Since
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[ 0027] The strongest neighboring cell is determned at the WIRU 105, based
on pat hl oss neasurenents fromthe individual neighboring cell to the WIRU
105, where the strongest neighboring cell is the neighboring cell to which
the WIRU 105 has the | east pathloss anong the cells neighboring the cel
that the WIRU 105 is currently served by. [0028] A(/0oTs) is introduced to
mtigate inter-cell interference, (e.g., inter- cell TPC), especially to

t he strongest nei ghboring cell. For inter-cell TPC, eNodeB neasures UL

i nterferenc a, regul ar .basi.s_ or riodi.cal l and,t hen determ nes
whether o S0s B feEnRl iRRR Be s B SR G ot SIS A B el
t hreshol d. &g, admictibn ofthetleid®ntrol §tep sidk id dohsidéetdandslaws: br oadcast usi ng

/oil (i.e., the load indicator) fromthe eNodeB 110 (on a regul ar basis or
a trigger basis). For exangdl & if the i8R eheel edseceeds the threshol d,

then ToTs is set to 1, wienedy the aNodaB #aCanrEnds WERRHITShei ghbor i ng

cells to reduce their transm¥t power by a certain anount, since the eNodeB
110 experiences excessive inter-c Lnterference in the UL O herw se, |0Ts
is set to OYV%\‘Rﬁe’F’égge ?rﬁgtl‘é‘?%b‘g%r'ﬁyoﬁéﬁ@gf@??‘ﬁ@current UL interference
| evel , so t [0@R7W RUsTh@ stieh@hkbacighbortd tdll Baleberminedbt tie WTRU 105,ansmi t

power to be reduced.. The WIRU 105 decodes .the.] oad | ndi ¢cator_received from
the st rongeg?seaeﬂ“gmb}o%@“eéé‘l’qem&ﬁbs §ﬂ@nt%1edp1imélaf ReichBerRseely forthey 1t | ol |

is decoded WE'HU 108)&hetdihielstrangdst heiBANEHngQE] id e WE &&%&m&%&&ﬁed by
gthTs), that is, aVols <0 dB. %?kTS?s isgﬁ%coded ag%%, then A(loTs ) =0 dB.

[0029] 1t i sthesWTREHLGOhas tha deastpathlass amens thescells prighbering el thatoad bi t
the WTRU 105 is currently served by.

[0028] A(IoTy) is introduced to mitigate inter-cell interference, (e.g., inter-

cell TPC), especially to the strongest neighboring cell. For inter-cell TPC,
eNodeB measures UL interference (on a regular basis or periodically) and then
determines whether or not the measured interference level exceeds a predefined
threshold. The resulting status on the UL interference is broadcast using loT;
(i.e., the load indicator) from the eNodeB 110 (on a regular basis or a trigger

basis). For example, if the interference exceeds the threshold, then /o7, is set to

1, whereby the eNodeB 110 commands WTRUs in neighboring cells to reduce
their transmit power by a certain amount, since the eNodeB 110 experiences

excessive inter-cell interference in the UL. Otherwise, /oT; is set to 0, whereby

the eNodeB 110 accepts the current UL interference level, so that WTRUs in
neighboring cells do not require their transmit power to be reduced. The WTRU
105 decodes the load indicator received from the strongest neighboring cell and

then follows the command (JoT;). If IoT; is decoded as 1, then the transmit
power of the WIRU 105 is reduced by A(loTy), that is, A(loT) <0 dB. If loT; is
decoded as 0, then A(loTy) =0 dB.

[0029] It is assumed that each cell broadcasts a UL interference load bit
periodically, (similar to the relative grant in high speed uplink packet access
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periodically, (simlar to the relative grant in high speed uplink packet
access (HSUPA)), so that the WIRU 105 can decode the indicator bit from

t he sel ected strongest neighboring cell. The WIRU 105 nay nmeke a deci si on
on whether the WIRU 105 is at cell edge or at cell interior, based on a
pat hl oss ratio between its serving cell and the strongest nei ghboring cell.
Alternatively, the fractional inter-cell |oad control factor x may be
defined as follows: = pathloss fromthe strongest neighboring cell >1.

xEquation ( I Iyl . Lkt zal
transm ssi o(?sg}mjg’ sgﬁg?tfnﬁglgm ]?g 1t6 ﬁ§%§%fﬁ§% J@? %%éift% %%5%%‘%8 its TPC
i mredi at el ystadngest neighboring celk i The| TR UG 06 amajonaleecc desisi ahmnwisd théEAEH)

rocessi ng) r essi on .copnect.ion i s establ.ishe the WIRU transmit
Bower i s cal ciqu i[gide‘r)?fs 3gce?loﬁ%§%§%a:‘t C(E)’g%necﬁ%%(’ ﬁ??? §Pﬁ|£,aa3}°§5lfagb préweeRits 5 1
(CQ, SIN. I2RingRell;and the strongest neighboring cell. Alternatively, the fractional o g
Equation (5),whe f | NRT I S cl,os | oop correction factor base
on the UL e,r'c(egi‘bafd,cg’&?ogagﬁ‘?fxi’ﬁ‘l%yo]?erﬁﬁn(?ﬂ ag °q]l9f‘f§>‘ i nformation), and the

correspondi ng target Sl piiosh /i Gokt-ongest aGdrobrig Jamy be det ermi ned, where 0
a 1, according to channel Cgﬂ:ﬂb&‘ﬁ&ﬁﬂ%'}gﬂ CoAvail adi | i t yEqugtionf4)
ex

transm ssi on pause). For nple,” In the case that there is no UL CQ (UL
grant or MIB03Gif or neAftearan mitdall taimdsenifsianphive daMogebhitd Gha WE'RWD 1851 ack of a

schedul ed U ata _fransni ssi .t he ighti ng factor, .a.js .set to zero.
Ot her wi se, Stlt?l'gs wepP eﬁ’tefjﬁﬁgfl%c’f%? ugnfeg\lﬂ%glg' afd't?rg)r‘?g?r Rpt(ﬂgﬂifﬁ 'SP pl i city,
t he wei ght iaegesk @hditel (RAGHS pocésding) 6f afterselsion Bortdebtisiatdstadlichddpdi ment

i ncl udes an, a i.ve a value adapted to nnel conditions and UL/ DL
channel co&*’?gﬂf@]t’itmsmf%ﬁ?q%‘gﬁeééﬁg‘g WSactor, f (CQ, SINRT), is used
to conpensate f@r —@RREnin(SINR, + PL+IN, + K +a- f(CQI,SINR,),P,, ), P..);

Equation (5)
where f (CQI, SINRr ) is a closed loop correction factor based on the UL CQ]I,
(e.g., UL grant information or MCS information), and the corresponding target
SINR. A weighting factor o« may be determined, where 0< & <1, according to
channel conditions and CQI availability (or UL transmission pause). For
example, in the case that there is no UL CQI (UL grant or MCS information)
available from the eNodeB 110 due to a lack of a scheduled UL data
transmission, the weighting factor « is set to zero. Otherwise, the weighting
factor « is set to one. Although for simplicity, the weighting factor « is set to 0
or 1 here, an alternative embodiment includes an adaptive a value adapted to
channel conditions and UL/DL channel configuration.

[0031] The correction factor, f(CQI, SINR7), is used to compensate for open
loop TPC related errors, including the pathloss measurement error mainly due to
non-perfect reciprocity in UL and DL in frequency division duplex (FDD), and the
impairment of the transmitter 120 of the WTRU 105 due to non-linear power
amplification. In addition to the pathloss, which is a set point parameter, the
eNodeB 110 may facilitate the correction factor to adjust the TPC relevant

system parameters such as SINR, INo and K, which are also set point
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| oop TPC rel ated errors, including the pathloss neasurenent error mainly
due to non-perfect reciprocity in UL and DL in frequency division duplex
(FDD), and the inpairnment of the transmitter 120 of the WIRU 105 due to
non-1linear power anplification. In addition to the pathloss, which is a set
poi nt parameter, the eNodeB 110 may facilitate the correction factor to

adj ust the TPC rel evant system paraneters such as SINE., /No and K, which
are also set point paraneters. For exanple, when it is necessary for the

eNodeB 110 [ ust l. f i ven R en let the
WIRU 105 kn%\%%g%u ?’ﬁg&aaéﬂi@&%?&%@ﬁ‘f Stnﬁgerséﬁggié‘é%i f@%%%ﬂ%@fﬂs Qs
grant) for- téargedMIRR 02 giendVTRUG0S, andahérelet thaWTRIU 805 knowsalgatitheng t he
target SINR to fhe RU .10 e correcti ctor ,is cal e y the
WIRD 105 aoedvatgt B FRotsp H magyadg, (80t Sine) Fos e B He b ack
fromthe Seavdoﬁ%?ﬁlgpf&ﬁer_lth@g cﬁﬁkﬂlﬂgighﬁllﬁlgg Greeel FSINR toagé lwm 10he UL CQ
represents e received at .t e ._For exanpl e,

f ( gq s1 NEFQ)* carregtign-factor i %?%ﬁéef bbr'}g% %3%&%&!&8& g‘?ﬁ)e WH&GQ S| NRest

(GQ) repreggDisarth® MOBAEBH A5 YedbNFoB The B gNsaBBtNe, MERd 105
derives fromthe UL f eedback. E{S/ NRes, (CQ )%ﬁenot es the estimated

SINR aver agH‘tB\Pé?OUPltr%% $arérthat the UL CQErepmepaads tixPINR rgeeiyedvdatiecop- 1) } +

(i - p). E&Dides (%},)&a_nﬁqgation (7) where CQP represents the k-th
received CQ and p Is the averaging filter coefficient, 0 s p 1. [0032] The

correction factor, given A6FESIBTY)EHEVRY+ESNMAEORS (RN Ravetibaf@et SI NR

and the estinate N erived fromthe_report , typi.cal,ly
represents Wﬁgreo%@%ef‘ E%ég fﬁ'@ef‘@téflé%el\i‘?dfe rr§g%‘?d§%@%%?n%te é‘g“@'b#ﬁe nsat ed.

[ 0033] eNode W TR 1185 i degivEd FrodehePUD-CQE &t dBRE. SEHENR { déhotay gt S| NR

| evel, SINRr, which is a WIRU (or a sub-group o WIRUs -specific paraneter,

may be si gnedtiodatieg SINB avbiage Bvaritbme sudhthat®TRU 105 as a function of the

di stance (e.qg. t ) fr h eB 1 t RU, 105. and/ or the
given quality ?@%’?@é@ig‘(‘%ﬁ%&cﬁ:@g&(gﬁpi%%&%@yﬂ_t ﬁq“@%f}azg 110 uses
the mappi ngwhak! QISRpk&QeARPHR k-8 96kivdd QL Y¥nd € Us thBhFRhging Mtdrar get SINR
val ue. How such a mapping table is generated is the eNodeB"s (or carrier

oper at or s) ipneﬁ'ptidn@ @ry Schene. The target SINR may be adjusted through an
L1/ 2 cont rob0&fignal i R BRBHFPE docitl GtHerove Poo S /AT BeRED-LErer Y- nar gin,
K, whi ch i staagetsIiNBeRdIRE6dtihAte® BINREIRIved from the reported CQls), typically

represents the open loop TPC related errors which need to be compensated.

[0033] eNodeB Signaling For The Proposed TPC Scheme

[0034] A target SINR level, SINRr, which is a WTRU (or a sub-group of

WTRUSs)-specific parameter, may be signaled by the eNodeB 110 to the WTRU

105 as a function of the distance (e.g., pathloss) from the eNodeB 110 to the

WTRU 105 and/or the given quality requirement(s), such as BLER. Typically,
the eNodeB 110 uses the mapping table 150 to map a target quality (e.g., BLER)
to a target SINR value. How such a mapping table is generated is the eNodeB’s
(or carrier operator's) proprietary scheme. The target SINR may be adjusted
through an outer loop mechanism. The signaling of the target SINR is done via
in band L1/2 control signaling upon its adjustment.

[0035] A power control margin, K, which is an eNodeB-specific parameter
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used primarily for the DL reference signal, may be signaled by the eNodeB
110 to the WIRU 105. For instance, the DL reference signal 175 is used for
t he pat hl oss neasurenent of the WIRU 105, since the DL reference signal 175
is transmtted with a constant transmt power |evel which is known at the
WIRU vi a hi gher |ayer signaling. However, the actual transmt power of the
DL reference signal 175 nay be different than the signal ed power val ue due
to an eNodeB' s proprietary schene. In this case, the power offset is

bet ween t he t e %ﬂ@f o ! i gnal ed
via a br oadggégtﬁ%%\%ﬂnlr}\’g?ﬂgﬁg%%%g&aceg m ’Isdt%g? ie%%g%%?g?ﬁ%‘e?\?aﬁieqté to be
sem - st at i cthefTBUGWAI Ber instanee, Breddldreferencsnigned 178 BOspd fothe paitiiss105 uses
this infor ' ' Wrkek hl ion. . . not ed

t hat even {Tﬁltghﬁ#e{n%t (%oft(g%er con%@%%’gﬁ%@%iﬁ%ﬂe%%ﬁ% Sé@?birre%dgﬁgﬂ%gm% parately
si gnal ed al with amdnktanhérapsinér pgyeer devel ehich is knowy abtheeWHRAHeid Higherhe t ar get

SINR, S/ NRT, such that:.SINRT (after. enbeddin =S + K (dB)..Equation
(8) In thisagsusnaling Hawever, theactiial trgnspal %oﬁé’f%ﬁm%f%reflge ﬂ%%alr equi r ed.
[ 0036] A Itlot a'¥5 ldhayi bé eliffaesth ckamnbe rscy'ngkdl gwadr, vdlble,duahtoc hn i éNcd¥BEaged ]
across a of t.he subh-carriers (or , radio rer RBs in e, Qr a subset
o the cub. BHPHPEL el InThR shifh S B e RECrb Rzt B3 tpHil WAPRU 105
This is meagunafit@ewevad by tthemelYseBsikhled 3th NOasdabl dhasniNBCEY Vi a the

BCH). The update rate for. this signaling.is generally relatively slow The
eNodeB 110 ‘?Fb%é%ﬂ”é%tﬁé%??%tléésW%Vwease@é‘gtﬂt%f@nﬁé% qdsiidg berpdedssdeB

propri et ar ychaaheBCHY Cihe AW TR 905 Bsel ThisTREck@8tibR ¢t aUe/DI QRR{dsihe maxi num
and minimum UL transmt power level, Pnia, and P rnin, may be signal ed by

t he eNodeB celqplatipn. Hes e nsed tipd seembpuglethemrwer eqwitol argingBdendent
par anet ers | . A UL CQ,
(o g DL o B 1B CHpERty HeRI@P AR with ind e il 1 7 BL )
ori gi nal | y ¢mbeddhe ipthegorget SINRLSINREK sachatbiatit i on, (e.g., adaptive
nodul ati on and codi ng Wi th MeX | Si ing rate of once per
TTI, e.g. 1000 Hz), m%)fiéf@eﬁswéadﬁggw%aé%@o 0o Bt 105
[ 0039] The Un B casé,@xplicit signairydf K tfthe WIRONDS id Sot\WEur&heci a
[0036] A total UL interference and noise level, INo, which is averaged

across all of the sub-carriers (or radio bearers (RBs)) in use, or a subset of the
sub-carriers, may be signaled by the eNodeB 110 to the WT'RU 105. This is
measured/derived by the eNodeB 110 (and possibly signaled via the BCH). The
update rate for this signaling is generally relatively slow. The eNodeB 110
measures/estimates INo on a regular basis using an eNodeB proprietary scheme,
such as a noise estimation technique.

[0037] The maximum and minimum UL transmit power level, Pna: and
Prin, may be signaled by the eNodeB 110 to the WTRU 105. These may be
WTRU capability dependent parameters or may be expressly signaled by the
eNodeB 110.

[0038] A UL CQJ, (e.g., UL grant information or MCS information), which
is signaled originally for the purpose of UL link adaptation, (e.g., adaptive
modulation and coding (AMC)), (with a maximum signaling rate of once per TTI,
e.g. 1000 Hz), may be signaled by the eNodeB 110 to the WTRU 105.
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f eedback information that the eNodeB 110 signals to the WIRU 105. Al t hough
UL CQ was originally used for the purpose of UL |link adaptation, it is

al so used for the closed | oop conponent of the proposed conbi ned open | oop
and closed | oop TPC. Cenerally, the CQ (UL grant) is derived based on the
UL channel condition, (e.g., SINR neasurenent at the eNodeB 110) and a
SINR-to-CQ mapping rule, nmeaning the UL CQ represents the SINR neasured
at the eNodeB 110. Accordingly, once the WIRU 105 receives a CQ and is

gi ven the bNg ru j S e f h | NR- 1 O- ing. at the
eNodeB 110, Eﬂthﬁgﬂ thejr%%i‘g@i’c(g?’i ﬁj e%@%t&fﬂ?@aﬁgé’gi‘\%@%ﬁé SI NR

estimate. Thedeakiinformdti@l tiatithe eNaldBf 130 sigulatsitb ahe WTRU 0% cAltleighon termin

& and meadnGarE el e rahekaae of 13 BuERepltg  wded
gener ati on, famybe &&eﬁ%@@&bﬁﬁoﬂbﬁt bithe ghipASs cérjiaaiéielﬁ obélﬁl_ow'ﬁui difed 1oB|bi s rule or
par anet er e_conbjned i e target n this case, explicit

si gnal i ng (r)T?% PheGFﬁ?réhY’oehepQ{‘Qg efpntsis darved hasedgn theddlchaenelhove TPC

schene is aghrdAMicgeoLS SINRAMMERUriméiaes: NRteNREBI 119) addid 5ot tegdback TPC
commands ot her than_the above |isted system paraneters, including the

target Sl NRUMapBIng Tuig, dpeanting ey Ay Q1) weprasents che il mengirall atrthasni t
power, and gQgfipRito. kst@ingiflionbe GRTWRPRUPTIBAEGAN: o Giveh ghgnal ed) to

1 ghd
WIRUs on a slow rate basis. Furthernore, the above TPC scﬁerre I s designed
to be fl exi Bappiagduledehich isused for therB N Rs{os@@htrlappingpdthereNedeR 110,ar get * SI NR

and inter-c i r l. I ondi:t | ] opdlitions,
(path 1 oss glr?h %Eg@f(‘)}\%\nﬁnlg)g?g?ﬁﬂ %r e?tlft}eo&g%:lkél}ée)@glttﬁg%é%%aet%u#gnent S.

Addi ti onal | ¢stindted 8B8Rds 5@ for balowating thmpatectibme texint in aedrdante withadapt at i on
schemes sucp as. nl\(g‘7 HARQ and adaptive M MO [0042] Even though the schene
pr oposed her@n uses UL CQ, (e.g., UL grant information), for the closed

| oop conpon®f#l] (e. A CQlheapping ede, (onbfaabetween A1 AkEmpasped SINRYNbI ned
open | oop and. £l.0s TPC fo - UL; .alternatively, the eNodeB
100 rmy ool pich RS Siadsfilo heE RO ee ok reperati Pt S BRbedded | n
UL grant i néNudeBtlil0to theWTRUS062FRis rule@r Ydichet&maple doabitddantyehbi citly

si gnal ed correctj C nd for the closed op correction factor (possibly
conbi ned wi ﬂaﬁg‘%@%- )&% P81 ?’iPE'J‘ﬁ‘,% sf&’i’é‘iﬁg Gtg*gee’aﬁerﬁ& RAESMBIETA IS AWt f or
inter-cell idegted.erence mtigation, if the serving eNodeB 110 coordi nates

inter-cell | rference. l ev with other cells and incorporates them
t hrough adj fQQ‘h ng tﬁ]g‘etazi’ﬂfe’flgéls‘ﬁe&e isadaniageopnhecargsedt dnen gpYreanige 431 For

accur at e Uladelitidhae! fe&abl Bt PO Neotrfr@dnddl ot AheGR MHeOhbSeIN&el "Yrstem
denodul ation) and CQ estination (for UL scheduling and |ink adaptation),

it is desi rRiBr@etess anflading the tagget TR« dnterfgrrace/neign davel, rpfovsace at a
relatively §ash ;%aﬁxfgﬁittéggﬁs),%ﬁlmo%&aﬁpeélgg,fm@@&&9@3&%&% G Lions as

qui ckly as possi ough the above proposed UL TPC for data

channel s updgnaded) W TRERYntarsdeverate batiswdfurthermors, the ahave TPCselleimeds i nt o
account UL 4 BEto bk IR RHs drld Qdap"@i@e W&jﬂ{aﬁié %%@ﬁ?ﬁ%ﬁ&eﬁs(t%ﬁt Hz nmay be

i npl enented, (e.g., one update per on€ or ft pefi s)), in
order to avINR gnddntegicelt mdenfrrbncehend@ conditiomaandehanitieconfitionse(pati e i s
control |l edp ar a . t VWIRY 1 can update
led 1y LB Wil ,BB y&hhﬁﬂ p

every tine a 1s regé]l?@’edl. %&4 of Q}é eac%nt ro %Hblﬁa%f}ﬁgs; the WIRU
105 uses t Helditianadly, the above TPC scheme is compatible with other link adaptation

schemes such as AMC, HARQ), and adaptive MIMO.

[0042] Even though the scheme proposed herein uses UL CQI, (e.g., UL

grant information), for the closed loop component, (e.g., the correction factor), of

the proposed combined open loop and closed loop TPC for E-UTRA UL;
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conbi ned TPC schene with the follow ng deviations. Wien UL CQ is available
with a maximum CQ reporting rate of once per 1 nsec TTl, a fast TPC update
rate is used (e.g., 1000 Hz). In this case, the correction factor, f (CQ,
SINRT), in Equation (5) can be expressed as follows: f (CQ , SINR) = SINR7
- SINlce(CQ) (dB); Equation (9) where CQ is the nost recent UL CQ. In
addition, the weighting factor is set equal to one ( a 1) This results in
a conbi ned open | oop and fast CQ -based TPC. Wen no UL i s avail abl e,

t he bas sabl ed r |ts in open
IoopC1Q'|PC onsf?ﬂe ggﬁ@r@g&; ?\]tﬁge th’iagde’@é"g‘lﬁrycﬁgﬂ%ef(’ }%M]ﬁg 6@%@ 105

det er mi nes bdmedtlroﬁn&mﬂanaembéddédmdll@aﬂt mmaﬁbﬁﬁﬁl IDREIR ch&eOtheaWTRGQ based
TPC at I date rate ch .as In the in mSS|on
and/ gr %anﬁé&’é’ pee h’cﬁ’ e’@kc‘é@ S‘M?‘?&W%“‘PPW%#%&BB CLL’EEA] Whch as
during a tr adipettisg ifaitoP@dssibly chabiaet waes el @anqﬁléddﬁmﬁeth&%%bmh conponent
I s di sabl ed gnd only gggn | oop, TPC i s used 00461For the UL _shared data

channel 1651F Injet- %WF@?W‘%@“PF‘&% # thsperingeNedeBdd0a conbi ned

open | oop apgbrdhted SR clliataterandeasieldPHR bEr AL ardUGibrAcatt’ thOn 1000 Hz.
When there is no UL CQ available fromthe eNodeB 110, such as during a

transmi ssi ofhrpusisadivsting theytargat SR o7 passibist Pooaesordinglyr ol corrponent i's
di sabl ed angoas) Y OPRE 4Rt chinrit Ellimb AlKA %?Jrﬁfdﬂalﬁgﬁﬁol% gadcasts

the TPC associ ated system paraneters | n its refer ence SI _
transmt potdssrodudatiqn) apd CeM petireatden (feVigL Scladdhmmlmlmdgpmtmm meldl tion,

e ohodD dalhaBed oy 0 TR el R ST ey
m ni num pommte tecope wm}hpxroe chérened agdval system soxtﬂwﬁmsvasalmafk{joamﬁosbﬂayer 1/ 2
control si g}9_.ven th%ugh the a"f)toger propo&dWTpe fu ga%a clg)a suusptdaEes%he ﬁ% SINR.
transmit power at a slow rate, (taking into account UL AMC per 1 msec-TTI), an
update rate of as fast as 100 Hz may be implemented, (e.g., one update per one or
two HARQ cycle period(s)), in order to avoid poor UL channel and CQI
estimation. The update rate is controlled by the WTRU 105, preferably such that
the WIRU 105 can update every time a CQI is received.
[0044] For the UL control signaling, the WTRU 105 uses the above
combined TPC scheme with the following deviations. When UL CQI is available
with a maximum CQI reporting rate of once per 1 msec TTI, a fast TPC update
rate is used (e.g., 1000 Hz). In this case, the correction factor, f (CQI, SINR7), in
Equation (5) can be expressed as follows:

f(COI, SINR,) = SINR, — SINR,,(CQI') (dB); Equation (9)
where CQI is the most recent UL CQL In addition, the weighting factor is set

equal to one (@ =1). This results in a combined open loop and fast CQI-based
TPC. When no UL CQI is available, the CQI-based TPC component is disabled,
(i.e., @=0). This results in open loop TPC only.

[0045]) For the UL shared data channel 165, the WTRU 105 determines its
transmit power based on a combined open loop and CQI based TPC at a slow

update rate, such as 100 Hz. In the initial transmission, and/or when there is no
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[ 0048) Figure 2 shows a flow diagram of a TPC procedure 200 that nay be

I npl emented by the system 100 of Figure 1. In step 205, an initial UL
transm ssion phase is inplenmented. The WIRU 105 perforns a pat hl oss-based
open loop intra-cell TPC procedure to set the transmt power for the
initial UL transm ssion phase (e.g., simlar to a RACH procedure), based on
system paraneters provided by the serving eNodeB 110, such as SINR, | No, K
and the transmt power of the DL reference signal 175 (step 210) In step

215, a nor ' | 0 perfornms a
pat hl ossbase &BINa?l@ﬁl@‘f%%@%_e@@ﬁ%%suﬁag?ﬁﬁﬂ éggase@%sm ét%epar aneters
provi ded byCt¥idbasehtvansgniepiveke Boritid) corapuheptis Hisabled andlonlyeden h)o;p)TPC:Q based)
intra-cell TPC procedure based on UL CQ (UL grant information) provided by
the servi nglse‘NSE‘eB 110 (step 220). Optionally, the WIRU perforns an /oT

-based i nt efooee] | T%mammhmdm@eha@mel mdtHeWTRBJtl(Dliﬂet(erﬂnih'Es)ﬂ’seCEi ved

fromall ne hborl n S, (eNodeBs) .(step 225) t he WIRU 105
sets the tr grg g‘ﬁé 3pd op acagbined vgen °°Bf?é’14rféépb S(}‘P gha fagt shared
dat a channehpdla@ératb heichbs 69 1000 HoC WaGhere 1o vafaplakaschgener at ed

by perform step 220, (and optionally step 225 00491Enmbodi nents 1. A
net hod of p@g?dﬁ&ﬁolﬁgswchaﬁéﬁmg atraerussian pawse( the€RIdmsed trpnseitbrogver

transmt/ re@&‘ﬂn\b@cémﬁhéneﬁmlﬂ:&abléd%d%y%n%mpé lidGked. (a) the WRU

perform ng an op I ntra-cel rocedure by determning a set point

par anet er; @R47] Tht’(@joqeﬁélo\#mdp@ttﬁ@erﬁﬂﬁbﬂséomteémeD@mmem‘ra Cr,‘|| TPC
procedure tocadidSts %&%eéﬁglgag} ér;%nsgﬂﬁ posexgaY&%&m&%g . AREpdREn | 0oP

intra-cell TPC procedure correc i oh or. 2.The
met hod of embrgineln aidlwq@,r tieneNérteBs 210 ptgnlais pvatlaerrﬁt'ﬁiUlwsmhlelTRC( UL)

02t oss {1 AR Y Qo pULAR RO 5 SHOCE) LTI L0 ¢
for open | ampxﬁinﬁl pevet kdelnndtke aﬁﬁmimtpedewletvbl wherstie ggiadingdar anet er .
3. The et hocgon%%lal AR LY lgyrc]ag 1& contro 51gn Ii’]lthAI]i ou{ér loop%aeyrbeelurs]eé &eadjust

the target SINR.

[0048] Figure 2 shows a flow diagram of a TPC procedure 200 that may be

implemented by the system 100 of Figure 1. In step 205, an initial UL

transmission phase is implemented. The WITRU 105 performs a pathloss-based

open loop intra-cell TPC procedure to set the transmit power for the initial UL

transmission phase (e.g., similar to a RACH procedure), based on system

parameters provided by the serving eNodeB 110, such as SINR, INy, K and the

transmit power of the DL reference signal 175 (step 210). In step 215, a normal

UL transmission phase is implemented. The WTRU 105 performs a pathloss-

based open loop intra-cell TPC procedure based on system parameters provided

by the serving eNodeB 110, and performs a closed loop (CQI-based) intra-cell

TPC procedure based on UL CQI (UL grant information) provided by the serving

eNodeB 110 (step 220). Optionally, the WTRU performs an /oT -based inter-cell

TPC procedure based on load indicators (JoT ) received from all neighboring cells

(eNodeBs) (step 225). In step 230, the WTRU 105 sets the transmit power of at
least one UL channel, (e.g., the UL shared data channel 165, the UL control
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cl osed | oop correction factor is a function of uplink (UL) channel quality
information (CQ) and a target signal-to-interference noise ratio (SINR).
4. The method as in any one of enbodinents 1 and 3 wherein the set point
paranmeter is a target signal-to-interference noise ratio (SINR) at a
serving evol ved Node-B (eNodeB) residing in a serving cell, and the cl osed
| oop correction factor is used to conpensate for open | oop TPC rel ated
errors associated with the set point paraneter. 5 The met hod as in any one

of ~enbodi MeRh gkl ¥, Bhs¥I6E Fiilled diferitld B MorRES d ﬁgﬁ?l
interference and nol seS ower ?e!\% eat a ‘serving ev ved %o%g gNodeB)
resi di ng i nstePLEp¥i ng ceI |, and the cl osed | oop correction factor is used

t o conmpensa r op Crelated errors associated with the set

poi nt para @45? : I%\gﬁl[?g F?fa;uEEas in any one of enbodinments 1 and 3 wherein
the set point plar amatreethod ofpepfowningtoaisnit poveergomtrélKTPE) ofa weieeledsng evol ved
Node- B (eNo eB residin and the cl osed | oop correction
factor is u )S%t?rc%%e %&’5@%@3 %ﬁé‘ﬁetﬁ%‘ioﬁ MRS ated errors associ at ed
with the set poi(a) tiaWIRUeferformingiah &lpes Jody aitsdredl] TRPCehMRedb thy( WIRU) f or

perform ng transm.t power .control (TPG, the WIRU conpri si ng: (a) a
recei ver; (Bj’teﬁm’t‘?% fFit RNt Pazgppeter; an (c) a processor electrically

coupled to the r he, tra cess r being configured
to perform an oog)ntiﬁmﬁﬁ’f* grrpipg)a PBH@B%F H@P Ue R #Us set poi nt
paraneter, @abeppdihOpdFametdrdsREmiAbyiths sRnasdp mFJEEQean\PGEiﬂwe&uﬁe% adj ust the
set point par, arretg)ﬁ @@Perm ned b the open loop intracell TPC procedure by

usi ng a cl o%¥R8RS Pé&‘f’?‘iﬂ?nf et .
2. The method of embodiment 1 wherein the set point parameter is
uplink (UL) pathloss from the WTRU to a serving evolved Node-B (eNodeB)

residing in a serving cell, and the closed loop correction factor is used to

compensate for open loop TPC related errors associated with the set point
parameter,

3. The method as in any one of embodiments 1 and 2 wherein the
closed loop correction factor is a function of uplink (UL) channel quality
information (CQI) and a target signal-to-interference noise ratio (SINR).

4. The method as in any one of embodiments 1 and 3 wherein the set
point parameter is a target signal-to-interference noise ratio (SINR) at a serving
evolved Node-B (eNodeB) residing in a serving cell, and the closed loop correction
factor is used to compensate for open loop TPC related errors associated with the
set point parameter.

5. The method as in any one of embodiments 1 and 3 wherein the set
point parameter is the UL interference and noise power (INo) at a serving evolved
Node-B (eNodeB) residing in a serving cell, and the closed loop correction factor is
used to compensate for open loop TPC related errors associated with the set point
parameter.

6. The method as in any one of embodiments 1 and 3 wherein the set
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8. The WIRU of enbodi nent 7 wherein the set point paranmeter, is uplink (UL)
pat hl oss, PL, fromthe WIRU to a serving evol ved Node-B (eNodeB) residing
in a serving cell, and the closed |oop correction factor is used to
conpensate for open loop TPC related errors associated with the set point
paranmeter. 9. The WIRU as in any one of enbodinents 7 and 8 wherein the
closed | oop correction factor is a function of UL channel quality
information and a target si gnal -to interference noise ratio (SINR).

10. The WIRU .a one of ment s nd 9 _wher ej ef, poi nt
par ameter | SO paprRiie ROF abwef B0 TRMeEn (K7 RER SoMME Buohved Refh, P
serving eVO(e\l‘&ﬂeBmadﬂlglﬂHQdﬁﬁ)gdfeﬂsmﬁﬂmclo@echlo&;ﬂfdﬁ‘eﬂﬁoxﬁﬁbﬂons&@éﬂﬁohe cl osed

| oop correction fact sed nsate for. TPC | at ed
errors assoffRPBIAt 0 T oV Sairen apsociatal with (et \BPIRD s any
one of enboghnmiter. 7 and 9 V\/ner e| n the set point paraneter is the UL

i nterference and noi vver at. a serying evol ved Node-B (eNodeB)
residing in a servi né ?Ss té?ﬂfn%‘ teceive va (WIS )der pertarmdng traesmit s used

to corrpensab@ﬂé&bngpp(mptpqlgemu%ﬁbﬁgmgrrors associated with the set
poi nt paraneter. . The WIRU as in any one of enbodiments 7 and 9

wherein the set W?ﬂcelﬁ%arreter is a power control margin (K) at a serving
evol ved Node- B &eNodeB) residing in a serving cell, and the cl osed | oop
correction factdP qgaﬁ%’éteifoa%rrpensate f or open Ioop TPC rel ated errors
associ ated with the set pojnt paranete A met hod_of perform ng
transmt power é@ﬁtﬁrmesqorpksftrwﬂacwnl@ taghe lteﬁ%}n%rrﬁqd/tbéerépwtm *Ee( WIRU) ,
the met hod ﬁ_&@@srsblsﬂeﬁgg configured th dbrfofie a4 BES IRFTEIOTRE pRRESLrE BYP
intra-cell TIN] procedure based on a periodic uplink (UL}) pathl oss

nmeasur ement deteapiningea WFtREPink parasaten, agd oesored dlowed 1R Ertesdest) TPEsi ding in
a serving c ‘a-cell TPC
procedur e nglsog%iure 0 adju%?ﬁ%% (?3%%#{/)&?% gg@ﬁapltg}l%g%(%%ggpéﬁlﬂgé}) g@%ﬁto t he
WIRU by t hecedléPRG prpcedvod dBusimgar closed loop correction factor.

8. The WTRU of embodiment 7 wherein the set point parameter is
uplink (UL) pathloss, PL, from the WTRU to a serving evolved Node-B (eNodeE)
residing in a serving cell, and the closed loop correction factor is used to
compensate for open loop TPC related errors associated with the set point
parameter.

9. The WTRU as in any one of embodiments 7 and 8 wherein the closed
loop correction factor is a function of UL channel quality information and a target
signal-to-interference noise ratio (SINR).

10. The WTRU as in any one of embodiments 7 and 9 wherein the set
point parameter is a target signal-to-interference noise ratio (SINR) at a serving
evolved Node-B (eNodeB) residing in a serving cell, and the closed loop correction
factor is used to compensate for open loop TPC related errors associated with the
set point parameter.

11. The WTRU as in any one of embodiments 7 and 9 wherein the set
point parameter is the UL interference and noise power (INg) at a serving evolved

Node-B (eNodeB) residing in a serving cell, and the closed loop correction factor is

-14-



(c) the WIRU setting a transmt power |evel of at |east one UL channel
based on a conbi nati on of paraneter val ues generated by perform ng the open
| oop intra-cell TPC procedure and the closed |oop intra-cell TPC procedure.
14. The method of enbodi nent 13 further conprising: (d) the WIRU
performng a UL interference over thermal noise (lon-based inter-cell TPC
procedure, wherein step (c) further conprises the WIRU setting the transmt
power of the at |east one UL channel based on a conbination of paraneter
val ues gene e ' I ' - | ..+T. rocedure, the
cl osed | oophl r?ft 93?%3%32 6’% gé(geo 3[}%@'3% e(?glgoésg%g Ogﬁgegevgﬂllﬁ%%g%p@e%l TN)
procedure. parametds. The nethod as in any one of enbodi nents 13 and 14
wherein the at lgaston channel includes. a UL_shared data, channel .

16. The net hod alg'i nTﬁﬁﬁ’%"ﬁ%aw SNl #@md"ga’f%ﬁ“g%&aﬁbvﬁﬁ%‘flﬁhfﬁ at | east
one UL chanpeéiht ipardnistes isaa owed bérited] xﬁﬁh@iﬁll €k) at a serviné-ZvoN'é”lE}\IB%éL-BOd of
enbodi nent further. canprising: (e). inplengnting an initia

transmi ssi O%F%{?ﬁg]é}e’e?‘é}?gtlﬂésvm cellgandyihe clogedlgep ‘_E?Freéﬂ%@f’%ﬁflsidﬂy\her ein
step (a) fuEdo@ns&RMBE i0pES loop TPC reflabd etfdes 265 oviabll FNAOER St Poflti N9 a
plurality of open |oop paraneters to the WIRU, wherein the open | oop param
rs are si gnB}@@e&T her individually or as a single conposite paraneter; and
(a2) deternininggat hea tf ARSNYftpeRAOMRg tRlntmit el Mntl RebBAGEG IR downl i nk
(DL) reference signal and tfftgeo en Foop ggrlg]f‘r?'gters tgi;smttelda%y t he

servi ng eNo#emsmi/reesivegiat (WIRU), the method comprising:

(a) the WTRU performing an open loop intra-cell TPC procedure based on a

periodic uplink (UL) pathloss measurement from the WTRU to a serving evolved

Node-B (eNodeB) residing in a serving cell;

(b) the WTRU performing a closed loop intra-cell TPC procedure based on
UL channel quality information (CQI) provided to the WTRU by the serving
eNodeB; and

(c) the WTRU setting a transmit power level of at least one UL channel
based on a combination of parameter values generated by performing the open

loop intra-cell TPC procedure and the closed loop intra-cell TPC procedure.
14. The method of embodiment 13 further comprising:

(d) the WTRU performing a UL interference over thermal noise ( JoT )-
based inter-cell TPC procedure, wherein step (c) further comprises the WTRU
setting the transmit power of the at least one UL channel based on a combination
of parameter values generated by performing the open loop intra-cell TPC
procedure, the closed loop intra-cell TPC procedure and the /oT -based inter-cell

TPC procedure.

15. The method as in any one of embodiments 13 and 14 wherein the at

least one UL channel includes a UL shared data channel.
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Prx = max(m n(S/NRT +PL + I ND +max) ' where S/NRr is the target
signal-to-interference noise ratio (SINR) in dB at the serving eNodeB, PL
is the pathloss in dB, including shadowing, fromthe serving eNodeB to the
WIRU based on the DL reference signal, /No is UL interference and noise
power in dBm at the serving eNodeB, Kis a power control margin used for
the serving eNodeB, and P. and Pnun are the nmaxi mumand mnimumtransmt
power levels in dBin, respectively, for transm ssions made by the WIRU over
the at |east one, UL anngl ., 19. The t hod,.of odi,nent, 17 erein step
(d) further corrgerT se@:}e PSF‘}“&‘&M‘H ‘?ﬂemge ﬁ%dlfnteﬁﬁss and g deret }{:\Qe: %t the
WRU based astpor@dVibcharael Ricjudeshdiletortra cynalelt ransm tted by the serving
eNodeB as follows: Prx = max(mn(S/NR, + PL + 17V0 + K + a(lo i'3

)Y, . )., P.,), wherld. SLY¥d meshddhef etnbbdiedens il ¢ fidthéracompirisidger ence noi se ratio
(SINR) in dB at the serving eNodeB, PL is the pathloss in dB, including
shadow ng, from(@henpdemeatiting aiNniéd UlotrahemiAfich phasefdr dre WHRIDL r ef er ence
signal, INois UL interference and noi se power in dBmat the serving
eNodeB, K is a péwer Thomiethold ofempodimene @7 ivherdihstepdaMurther engoesBs:P nax and
Pma are the maxi mum and mninmnumtransmt power |levels in dBm
respectively, fdaltthasswimgseNrieBryiphaliby atpheraifjRf open loophparaheteessatst one UL

channel , an reprgsents.a UL | oad control. step size.that is a
Functron of e WERE, wa Rl B E8eF binprmngar are roale Lt A apd e pmbor | ng
cell, Jo Tsas a 2igleldompostdpatanleteednatli mtent 17 wherein step (a) further
conpri ses: (al) the WIRU perform ng a pathl oss-based open | oop

intra-cell TPC pa2)céddermeining st triahemitr povedy] tP, ) wiethe fWTRUNBagdedi éd al UL

transm ssi on phase.
downlink (DL) reference signal and the open loop parameters transmitted by the

serving eNodeB as follows:

a,

. =max(min(SINR, + PL+IN, +K,P,, ), P,.), where SINRr is the target
signal-to-interference noise ratio (SINR) in dB at the serving eNodeB, PL is the
pathloss in dB, including shadowing, from the serving eNodeB to the WTRU
based on the DL reference signal, INo is UL interference and noise power in dBm
at the serving eNodeB, K is a power control margin used for the serving eNodeB,
and Pmax and Pmin are the maximum and minimum transmit power levels in dBm,
respectively, for transmissions made by the WTRU over the at least one UL

channel.

19.  The method of embodiment 17 wherein step (d) further comprises:

(al) determining the transmit power, P, of the WIRU based on a

downlink (DL) reference signal transmitted by the serving eNodeB as follows:

P, = max{min(SINR, + PL + IN, + K + A(loT; ), P,, ), P, ),where SINRristhe

target signal-to-interference noise ratio (SINR) in dB at the serving eNodeB, PL
is the pathloss in dB, including shadowing, from the serving eNodeB to the
WTRU based on the DL reference signal, INo is UL interference and noise power

in dBm at the serving eNodeB, K is a power control margin used for the serving

-16-



21. The nmethod as in any one of enbodi nments 13-20 wherein the UL CQ is UL
grant information. 22. The nethod of enbodi nent 14 wherein step (d) further

conprises: (dl) the eNodeB neasuring a UL interference |evel; (d2)
t he eNodeB determ ni ng whether or not the neasured UL interference |evel
exceeds a predefined threshold; and (d3) the eNodeB broadcasting an

interference |load indicator on a regular basis or a trigger basis, wherein
the interference | oad indicator indicates whether or not the neasured UL

i nterferenc exceeds the predefined thresh The met hod
of enbodi m&*&?I %?e re&nmf‘ﬁéeﬁr?gé'%ure %I Aer &é%%sémfg 'Tr%g{'ela UL

I nt er f er encéBmymspédiivelypdor tl@.nsmlséioﬁﬂ' inadehﬁﬂfeé’WPRU over the at 124kt oddBLet hod of
enbodi ment 17 rein,steps (a ecut e fte and
St op (by 1 ufHmeEs BB Iggégepr@s g a%da‘m"ﬁfg?f E S Ehot s SO 50upr ac

fol | ows: ﬁﬂ (&g NK?), P.a.), P..),
where S/ NRr{mXi£1 Q?'?( %lﬁ)*gcﬁ%’i”%’{\%“’"‘? Ehee gflsleg?étlo (SINR) in dB
at the serving QUpde'ﬂaeBletlioaol"bﬁb&ﬁhﬁhﬂﬁﬁwh@reﬁ’@ste?@'fﬁﬂh&gc osdprfdesv ng, from
the serving eNodeB to the WIRU based on the DL reference signal, INo is UL

i nterference anda1)oths SVPRWEperfdindiiMadiathlocs-bavedi dpen 8bKIREra-d6lll BPE@ pover
control margin used for the serving eNodeB INRT) .is a closed | oop

correction PReydyre Ha%eéah%ﬂa?%ltwewetfer t}éﬁfﬁltﬂﬂé—glcé‘iaflé@&é‘ﬁ&mh@s‘% arget SINR a

S a\Aelghtlngfactor and Prmm are the maxi mum and ni num
transmt power | 21y e| Ehg weﬁﬁfhas 18?;5‘&99?\9@?’9g°df‘@|enﬁsr]a3ﬁ%%%§’i98h§‘eﬁéﬁe by the

WIRU over tQQI &Ul gs&dt ipfaemblioghannel . 25. The nethod of enbodi nent
24 wherein O

22.  The method of embodiment 14 wherein step (d) further comprises:
(d1) the eNodeB measuring a UL interference level;

(d2) the eNodeB determining whether or not the measured UL interference

level exceeds a predefined threshold; and

(d3) the eNodeB broadcasting an interference load indicator on a regular
basis or a trigger basis, wherein the interference load indicator indicates whether

or not the measured UL interference level exceeds the predefined threshold.

23. The ‘'method of embodiment 22 wherein the measured UL

interference level is a UL interference over thermal noise (JoT ) measurement.

24. The method of embodiment 17 wherein steps (a) and (b) are

executed after step (e), and step (b) further comprises:

(b1) calculating the WTRU transmit power as follows:

P, =max(min(SINR, + PL+IN, +K +a- f(CQI,SINR,),P,..), P,.), where
SINRris the target signal-to-interference noise ratio (SINR) in dB at the serving
eNodeB, PL is the pathloss in dB, including shadowing, from the serving eNodeB
to the WTRU based on the DL reference signal, INo is UL interference and noise
power in dBm at the serving eNodeB, K is a power control margin used for the

serving eNodeB, f(CQI, SINR7) is a closed loop correction factor based on the UL

-17-



26. The nmethod as in any one of enbodi nents 24 and 25 wherein the cl osed

| oop correction factor, f (CQ, SINRT), is used to conpensate for open | oop
TPC rel ated errors. 27. The nmethod as in any one of enbodi nents
24-26 wherein the closed |oop correction factor f (CQ, SINRT) is

cal cul ated by the WIRU according to UL CQ feedback fromthe serving
eNodeB, taking into account the fact that the UL CQ represents the SINR
received at the eNodeB, such that f (CQ, SINIT) = SINRT - E{SINL(CQ)}

dB), where e i mat e
Whi th 1 he. vFD Aaths edrhon BRE ESgRE SNty S hRIER GRS O SRl oL e
enbodi ment P4 \ahethe ntaxidh ShaMnd(hiinhmateansisipasee levsls inmdBmdreSpddiivay,er age over
time such t . E{SI NI ¢( E{ S| NR | SI NRes, (CQP)),
where. Oar k. fosresatnormade tore SEERY s AL e hore Ok Baag n 11 1 or
coefficient, whe e rel e transmt/re eive unit (WIRU) for
per f or ni ng tran Eb@\é’fet}t‘%rﬂiAB’l\yo ; 'E’Vi%‘@r%ﬁé%oﬁ'pri si ng: (a) a
receiver; (b) ssar electrj coup e receiver, the
processor bei ng 2on F\S‘Ejg‘é’&‘ HEAS R ] e‘Bbﬁﬁmleﬁﬁpd dtr% Y’fg procedur e
based on a @legédqdéfccomulakfa&dk)f(aw R IoeR), H@ﬂ&ﬂ"t@ﬁ&ﬂﬁenfséﬁ%ﬁd}ﬁnWU to a
serving evolved Node-B (eNodeB) residing in a serving cell, and to perform
a cl osed Iog‘B rﬁ’catt%l%,‘é‘l’l}s TPC procedure based on UL channel quality
i nformation (CQI eive y the rece| ver fromthe servi n% eNodeB; and

(c) a transmitt eI R¢ methediay Inarpmed! ebedimepisgdeiSoherein Be elpsedsi t t er

bei ng confi Hidf) @&r&&oﬁ%&&ﬁ?@@tsm% cBRElabdd 5 e WETRUA¥éording td URNS M t
power |evel based on a conbination par anmet er val ues generated by

performng ERE @éb#hf%@therﬁer\an&eNPdeﬁ?@kg%%wmceumef%ﬂeqté%HLl oop
intra-cell @&g¢ WeBFe%QM"se the SINR3Q'eceT\I;€% V\IBUtHé MRAdB MBI tter ei n the

processor is configured to performa UL interference over thermal noise (
.toT )-bas ed (ﬁfﬁl SINIg e+ SHVRPSEdSIUEQGEQIé} (chdvlter@SlN&né(ﬁQﬂtrepreS@t%mf| gured to

generate at t one annel g.a power i sed on a
conbi nat i onelg? ?eéﬁ’ﬁ?‘g% I§§I *’ﬁé‘é“aﬁ% éﬁ“g’t M’[‘%gig? %fﬁ%}ntth 'ﬁpgﬁﬁl oop
intra-cell fR§hfKkocedure, the closed |loop intra-cell TPC procedure and the
lor -based inter-cell TPC procedure. 31. The WIRU as in any one of
enbodi ments 29 agd 3PhevaeiHRH bBf dibod@hentSSIhRBia Ao/ anDe)} deRdbigies a UL
shared data channel.

estimated SINR average over time such that:

E{SINR,,(COI*)} = p- E{SINR,,,(CQI*)}+(1- p)- E{SINR,,(CQI*)}, where CQI
represents the k-th received CQI and p is an averaging filter coefficient, where
0<p<l.

29. A wireless transmit/receive unit (WTRU) for performing transmit
power control (TPC), the WTRU comprising:

(a) a receiver;

(b) a processor electrically coupled to the receiver, the processor being
configured to perform an open loop intra-cell TPC procedure based on a periodic
uplink (UL) pathloss measurement from the WTRU to a serving evolved Node-B
(eNodeB) residing in a serving cell, and to perform a closed loop intra-cell TPC
procedure based on UL channel quality information (CQI) received by the

receiver from the serving eNodeB; and
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32. The WIRU as in any one of enbodinents 29 and 30 wherein the at | east
one UL channel includes a UL control channel. 33. The WIRU as in any
one of enbodi ments 29-32 wherein the receiver is configured to receive a
plurality of open |oop paraneters signaled by the serving eNodeB signaling
to the WIRU, wherein the open |oop paraneters are signaled either
individually or as a single conposite paraneter, and the processor is
configured to determ ne the transmt power, J- of the WIRU based on a

downlink (DL) r i | 0 gngﬁg apsm tted by
t he serving ehbggg;ggﬁﬁgﬁvgﬂg?dgﬂggigﬁﬂﬁ?%ﬁﬁﬁ§3EmB%£+’I %%R%hgﬁ% ttila) ,
wher e S/ NRr beingichrfiguaedtt gegierpialat teast ortedU L chammet having @ tratsmit p@&vedR) i n dB

at the servi w PLits . 1h s hn dB. including shadgw ng, from
t he servi ngi%gk)%leg%&l? g tcﬁébmng’ggg%%eg rt‘f%uﬁge% 3?éel?¥c%er%ngnrlf’ é,%el No is UL

i nt er f er enc epanidomimitsecel VRE} priovedshBeraad thielebsadlovp indraeddtideIR; ptécédara power
control margin used for the serving eNodeB, and P. and Pm' are the nmaxi num
and m ni mum t r arBdm t TheWdIRU efleptiwdimend Béhwheesptetpraebspr isfeonifiguredioni ssi ons

made by the RU qv the at least ogne U. cha ., 34 W'RU of
enbodi )r/rent §¥£\)Mrﬁneraei%;[‘ %8 Prrocessor e rﬁollsﬁu{]}ézB'Pﬁsege%?rﬁ?ene$?ﬁe transnit
power, Pr Xdpxt')cméddﬁrh@n%l?ék. rbﬁﬁﬁﬂge@lils @nﬂfgm:@luitmgex{eﬂx)e at %ﬁﬁo?g}%m&a' gﬁ%:_ N+ K
transmtte . the servjing eNgdeB as follows: = pax(mn + + +
+Ts), Pa.), h#/‘ﬂ.g i ?’aWé’%g’lefN@‘F?F?ibéseidh%“ paoFinatiognef pargmeter siddusence noi se
ratio (SIN eﬂe@atféﬁbg;lbeltf&%@ﬁm S1enedipdaBa-cBll TP fri@dRAL dssell ThoflB:

i ncl udi ng shadow ng, fromthe servi njg eNodeB to 't he WIRU based on the DL
ref erence singrrasell progedyreiand dhe &lchasedintersell TBCsoreduren dBm at t he

serving eNodeB, Kis a %ower control rrar%;n.used for the serving eNodeB, Pm
ax andP nin are 3the FesWVHRH amia anyenaofembodiments 28 and 80 wherain therntdBm

respectivel pastf (e UTL BikaHePRlcRIdes FRACsHAYed 852 R QVer the at |east one UL
channel, and A(10 Ts) represents a UL | oad control step size that is a

f ulnf:t i FnTof a Uzl ntekd WTRNEss ihQay ohd 6t ediodim&ts 29 5hi 99 aBeteiNRleHpbor i Ng
ce , (0] .
least one UL channel includes a UL control channel.

33. The WTRU as in any one of embodiments 29-32 wherein the
receiver is configured to receive a plurality of open loop parameters signaled by
the serving eNodeB signaling to the WTRU, wherein the open loop parameters
are signaled either individually or as a single composite parameter, and the

processor is configured to determine the transmit power, 7, , of the WTRU based

on a downlink (DL) reference signal and the open loop parameters transmitted by

the serving eNodeB as follows:

B,

. =max(min(SINR, + PL+IN, +K,P, ), P..), where SINRr is the target
signal-to-interference noise ratio (SINR) in dB at the serving eNodeB, PL is the
pathloss in dB, including shadowing, from the serving eNodeB to the WTRU
based on the DL reference signal, INo is UL interference and noise power in dBm
at the serving eNodeB, K is a power control margin used for the serving eNodeB,
and Prmax and Prmin are the maximum and minimum transmit power levels in dBm,

respectively, for transmissions made by the WTRU over the at least one UL
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35. The WIRU as in any one of enbodi nents 29-34 wherein the processor is
configured to performa pathl oss-based open |oop intra-cell TPC procedure

to set the transmt power for an initial UL transm ssion phase. 36.
The WIRU as in any one of enbodi nents 29-35 wherein the UL CQ is UL grant
i nformation. 37. The WIRU as in any one of enbodi nents 29-36 wherein

the processor is configured to calculate the WIRU transmt power as
follows: = max(mn(S/NR2. + PL + INO +K+a, f (CQ , SINRT), PP ), where
S'NRr is th target signal-to-interference noise ratio (SINR) in dB at the
serving eNo L is the pathloss in dB, including shadow ng, fromthe
serving eNodeB 8e. t MEhe WRRUDA S B odienb 80 Wherel the @roeessei ig Bailfigutddaci s UL

interference and nojse power in dBmat th i ng, eNodeB, K i power
control ‘g‘i ?FHH%&L? Gransmet BOWeF; g> 8&6‘&%@&%% @Pﬂﬁ%}w"ihgkéﬁé‘?osed | oop
o 5 vl ghtihg Re TR P A ORS00 e
transmt power | vels ve t a e by the
WIRU over the at}%I eas mm@ﬁa pﬁann"dzk A}IOT)f k QW ngodi ment 37
wherein 0 3ta5%eje s1gnal-to 1nt<§%rexi@3%o§é€ %{I@QINR)M %e@érv%@@@d@ﬁrﬂbﬁ 37 and 38

wherein the cl osed correction factor, C(g is used to
conpensat e P dhe @p@ﬂoﬁsd@pdﬁ'P@dPéMt%@dewmr §f°m e SeWW@ eNHdéB\MFQLlP as in any

glnﬁlR% ?gbg‘gl cul at e%z% %ﬂﬁ{ﬁﬁﬁcg g to%%eﬁ%:%l%f c]l})%%ginzh((acq

servi ng eNodelBm aathemgrvung eNabkBoHns atph'eelf @otrol matgih tmeed.jbr th@ser\epg esents the

h d h th f
28 NR (oo oRh i Bt R Syt Fh B A PR M cei ved

SINR esti rr&tmnwbslsehtﬁ:élg, tRbhsicissivRsmAdabn the WTRU &g theat Gdastdne UL 41.

The WIRU of d wh i th t ted

S| ﬁR aver gd:gg Irﬁaﬁé ggeq.prg%’?glfsna &?oa’ﬂ ontrglc%g lee n? }s%.sﬁmctﬁ)n%? | mate
UL interference load indicator of a strongest neighboring cell, /0T .

35. The WTRU as in any one of embodiments 29-34 wherein the
processor is configured to perform a pathloss-based open loop intra-cell TPC

procedure to set the transmit power for an initial UL transmission phase.

36. The WTRU as in any one of embodiments 29-35 wherein the UL
CQI is UL grant information.

37. The WTRU as in any one of embodiments 29-36 wherein the
processor is configured to calculate the WTRU transmit power as follows:
P, = max(min(SINR, + PL+IN, + K +a- f(CQI,SINR.),P,, ), P...), where

SINR7is the target signal-to-interference noise ratio (SINR) in dB at the serving
eNodeB, PL is the pathloss in dB, including shadowing, from the serving eNodeB
to the WTRU based on the DL reference signal, INos is UL interference and noise
power in dBm at the serving eNodeB, K is a power control margin used for the
serving eNodeB, f(CQI, SINR7) is a closed loop correction factor based on the UL
CQI and the corresponding target SINR, a is a weighting factor, and Pmax and
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EISINR (CQP )1=p E{SINR(CQ ")} + (i - p) E{SINEe,"(CQP)}, where CQ 4
represents the k-th received CQ and p is an averaging filter coefficient,
wher e 42. An evol ved Node-B (eNodeB) for performng transmt power
control (TPC), the eNodeB conpri sing: (a) a processor configured to
measure an uplink (UL) interference |evel, and determ ne whether or not the
measured UL interference | evel exceeds a predefined threshold; and

(b) a transmtter electrically coupled to the processor, the transmtter
being configured to broadcast an.interference |.0ad ingjcator on regul ar
basis or a g’?‘i‘ %ﬂ‘fm\ﬂiﬁémﬁnwgwpﬁg?gﬁ?ﬂsﬁ%@ AR ERY eg'r’ i ndi cat es
whet her or mtrahbﬁls@ﬁasudaadbszllthémweveenheatmalonexmelmnrehe pr edef med

t hr eshol d. 43. The eNodeB of enbodi mrent 42 wherein the neasured UL
interference | egel IBheeWORU ofteatibodiRétS7autasreinl(es #&ll. noi se ( | oT)
nmeasur enent . 44. The eNodeB of enbodi ment 42 wherein the transmtter

is configured t@9si drisd WIRRagH: any Giedf-entboditheits 87 and @8nwtieseinrtheéi 0 ( S| NE)

| evel , S/ NRT, awireless tr 1t cejive unit R as a unctlon of
at least o OSGé?‘toﬂ?é"’a’F%*{"é‘rfE‘éq’?m’ ﬁ/é&gl%tfé’ée BO‘EOHE’EW%FJ&JI‘?H‘*% °gP ven

qual ity reqgppe 8B errors. 45. The eNodeB of enbodi nent 44 wherein the
given quality requirenment is block error rate (BLER). 46. The eNodeB

as in any one Oﬁoe”bﬂfbwmﬁas‘lﬁ'aﬂ§ofxéléftehﬂfodﬁ@éfi% BABOGherein the cldséd @ NMappi ng
table electrically coupled to wherein the processor is

confi gured leep %@Cﬁi%f%ﬁ% pIGrel t%N\Ré) ig @lﬁﬂﬁteé by 4heyWTRY ascprdingtoUle to a
target Sl N%QPfeE@back from theérvidd N GIIBIGR; 1{1%%&9&1&@1% faA0nbeleqi t he

target quality value is block error rate )
CQl represents the SINR received at the eNodeB, such that

f(CQI, SINT;) = SINR, - E{SINR,,,(CQI)} (dB), where SINR.s: (CQI) represents the
eNodeB feceived SINR estimate which the WTRU derives from the UL CQI
feedback. '

41. The WTRU of embodiment 40 wherein E{SINR,,(CQI)} denotes the
estimated SINR average over time such that:
E{SINR,,(COI*)} = p- E{SINR,,,(COI*™")}+ (1 - p)- E{SINR,,(CQI*)}, ~where CQI*
represents the k-th received CQI and p is an averaging filter coefficient, where
0<p<l.

42.  Anevolved Node-B (eNodeB) for performing transmit power control
(TPC), the eNodeB comprising:

(a) a processor configured to measure an uplink (UL) interference level,
and determine whether or not the measured UL interference level exceeds a

predefined threshold; and

(b) a transmitter electrically coupled to the processor, the transmitter
being configured to broadcast an interference load indicator on a regular basis or
a trigger basis, wherein the interference load indicator indicates whether or not

the measured UL interference level exceeds the predefined threshold.
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48. The eNodeB as in any one of enbodi nents 42-47 wherein the transmtter

is configured to generate a downlink (DL) reference signal. 49. The
eNodeB as in any one of enbodi nents 42-48 wherein the transmtter is
configured to signal a power control margin, K 50. The eNodeB of

enbodi ment 49 wherein the power control margin, K is enbedded in the
target SINR, S/NRT, such that SINRT (after enbedding) = SINRT + Kin dB.
51. The eNodeB as in any one of enbodi nents 42-50 wherein the processor is

configured to negsurge or t e t.0t al interferen an ise |evel,
INo, which is avéfag bﬁ;\ﬁ’t%ﬁgng# c?ggggg?enéc%%svgﬂ%ﬁe}n gﬁetﬁgassuﬁ q(r;[g]lr‘ri ers in
use, or a Sihbefirende bWt isaAcCiaterfeRénice oaadtheeall Hodse11d T I @easusernentf i gured to
signal the | No. 52. The eNodeB as in any one of enbodi nents 42-51
wherein the traagm tTes ¢NodeBnéf @uibedinsdngné?d whereintherumamsneitter nismum UL
transmt power, | evel

, .P. .and P.. . ., 53. The eNodeB ,0,any one of
ribodl ment SCRBERE TR § freet siguatiodatereionee Mg Any BT IREL
channel quagiNgy, kdd RireRké fAnddiDrdceive unit (W) ahdusdipad@Batabasebinsti nent 53
wherein the UL CQ includes a UL %r ant _information or nodul ati on and codi ng

[

set (MCS) i theslistanedrom g elodeB toithe W THRU gpd gigkvem qpafiby readiEemaRhose of UL

link adaptationgs —The RdeBNgr ShNaABaa: Ul FRYredNeHR oREROGIJIRYL S 42- 54
wherein the transmitter 1s configured to signal a channel quality

i nf or mat i onreg@idenentisplocly eror satgdBEERdr CQ f eedback generati on.
0050] Al th h f g/ | . di
(0050] ALt hough tge TRal i RRpa0th fiyERE cnibhfindiRS 11 ORed diftigipodi Ment s

in particular conbinations, ure or elenent can | one
wi t hout the .ot hée) 4 emippingstabledeletteivelly soupfed trether pfoeesserd vérebeidithent s or in

var oS Cor Rl et DR B S A S
a conput er PptogetSiNBaodloware, or firmware tangibly enmbodied in a
corputer -1 eadabl e St ARG BILUIN. B SETE U0 B BT BIARSE
include a risla¢k @ndrrab@(BUBR)( ROV, a random access nenory (RAM), a register,
Par d i ks, and ABmoviin EVBIeEkEs TaHeTTs: Dot urae: £ TL NP RHtRel modia
such as CD-freMrslitiek S coafigurdil 8b bederi®y S@ivwilmkdDE X seféldMbBignd10051] Sui t abl e
processors i ncl lige ’ ’Fkye \é\ﬁ%’de%f ase (S rg:r)llyedneao gmpggd?gegt%r&ng wherein the
transmitter is configured to signal a power control margin, K.
50. The eNodeB of embodiment 49 wherein the power control margin, K,
is embedded in the target SINR, SINRr, such that SINRr (after embedding) =
SINRT + K in dB.
51. The eNodeB as in any one of embodiments 42-50 wherein the
processor is configured to measure or estimate a total UL interference and noise
level, INo, which is averaged by the processor across all of the sub-carriers in use,
or a subset of the sub-carriers, and the transmitter is configured to signal the
INo.
52. The eNodeB as in any one of embodiments 42-51 wherein the
transmitter is configured signal the maximum and minimum UL transmit power

level, Pmax and Prin.
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processor, a special purpose processor, a conventional processor, a digital
signal processor (DSP), a plurality of m croprocessors, one or nore

m croprocessors in association with a DSP core, a controller, a

rai crocontroller, Application Specific Integrated Circuits (ASICs), Field
Programmabl e Gate Arrays (FPGAs) circuits, any other type of integrated
circuit (1C, and/or a state nmachine. [0052] A processor in association with
software may be used to inplenment a radio frequency transceiver for use in

a wreless transigt cel ni t. (WR se ui (RLE). rm nal
base station, r }g}r 0 ﬁg‘f \ﬁg\l‘l’gelgt?ﬁtlfloﬂye&é( ﬁﬁ@“ o] %;E%'égtw%%rﬁgu{hgr . The
WF(I}/U may ]?etﬂaﬁﬁﬂit'teﬂ i€ edtifigaedd toRighial UL ehduhel pualitynipfeenabioa CQD. har dwar e

and/ or software,_ such as _a, canera, .a video.canera , 4@ Vi phone, a
speaker phone, a S brlgb? 61?{04?&/??2@?’0@%%&1‘?“&“ﬁ}i“’c&g%ﬁ@",’lugestae vi si on
transcei ver graat haReSafis 6r hRadREbn sddkuReat (MESBinfeieaidy whidb@ul e, a
frequency nodulated (FM radio unit, a liquid crystal display (LCD) display

unit, an or ganiled prighallz frtthe Ryrrese aUL bpEpdaptabisray unit, a digital nusic
player, a media gl 2y he efol81SQ i92UYR, PhEYLEmBBMiHcRts #9154 RiIR-Bia! tHar owser
and/or any wireless [ocal area network (WAN) nodule. CLAI M5 Wiat is

cl ai med i s: transmitter is gynfigated do signgardhenpélagaliyinfompation QD aenpngl (TPC) of
a wreless ' I Lyer .t (WIRU} conpri sing: recei vi ng
downl i nk Coﬁlg(@?gq %¥§%&?§%M%5&g§%ﬁ%nhe DO i ncl udi ng both uplink

schedul i ng [0860F mat | Athouwgh TRE feafuresrnndrelements are described in the

embodiments in particular combinations, each feature or element can be used

alone without the other features and elements of the preferred embodiments orin
various combinations with or without other features and elements of the
invention. The methods or flow charts provided herein may be implemented ina
computer program, software, or firmware tangibly embodied in a computer-
readable storage medium for execution by a general purpose computer or a
processor. Examples of computer-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).

[0051] 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.

[0052] 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

any host computer. The WTRU may be used in conjunction with modules,
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determning a transmt power |evel for a physical uplink channel, the
determ ned transmt power |evel being based on at |east a pathloss factor
which is adjusted in response to the TPC information and a neasured

pat hl oss; and transmtting on the physical uplink channel based on the
scheduling information and the determ ned transmt power |evel. 2. A
nmet hod according to claim1l, wherein the physical uplink channel is a

physi cal uplink shared channel | ( PUSCI D 3. A nethod according to

claim 2, wher |n thﬁ S!@fém ned tran po&e | evel is erther based on a
modul at i on Rfef g 04SP Wa‘a“s% 8t afatmeth SRt he

physi cal upﬂnba\hesaa{rﬁdoﬂmanal speaREGHoAS | 8Mvibration déwiced dTBp&ddr,agcording to
claim1, wherein the path|loss factor is _a dosed | oop power control factor.

5. A net hodmifserhoapng television Fransceiygsr %lbf"imflﬁefre&elﬁ@tdﬁ?tnéd PPadEni & power
level is TuptRgothtd afiduf) @ff@ﬁh%&'rﬂ&iﬁé’t‘éHQF‘M) Q'adM’hﬁlrlte a%qd?@% tajal ue from

Otol; and is multiplied to the neasured pat hl ess. Z@method
accordi ng tdsplrallRD) leiéY‘elillh, anfpsgatae &hﬁm@m&@néﬁQLﬁmﬂé@k})@VE}h i s based

on a maxi m claim1l,
wher ein the%%&gp%g%ﬂtcgg n’k cﬁ alyelrs?véd% {l g?@%ﬁeoégl'}#trgﬁeqchannel
( PUCCH) . browsé&, aﬁd/neaxlmomralessﬂodalragea petptoak fﬁVEAN\Amdalen t he determ ned

transmt power level is further based on a quality factor associated with
channel quality indication (CQ) information of the PUCCH
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9. Awreless transmtter/receiver unit (VVTRU) conprising: a receiver
configured to receive dowlink control information (DCD, the DCl i ncluding
bot h uplink scheduling information and transnmt power control (TPC)

i nformation; a processor configured to determne a transmt power

| evel- for a physical uplink channel, the determned transmt power |evel
bei ng based on at | east a pathless factor which is adjusted in response to
the TPC i nformati on and a neasured pathl ess; and atransmtter
operably coupled to the processor, the transmtter configured to transmt
on the physical uplink channel beasatM®n the scheduling information and the

determn transm t .power |evel. 10. A WIRU according to claim?9,
wherein t @"s‘m ‘upl i nk channel is a physical uplink shared channel
(PUSCH) . 11. A WIRU according to claim 10, wherein the determ ned

transmt powsr 'e)(%keth&i Sttt BRhinD 3586 R HoRe MRAUIRITRD) chadintds ng set ( MOB)
factor associated with an I\/CS of the hysi cal uplink shared channel

transmi séfagpmitter/receivey ynit SVEREY) fng to claim9, wherein the pathl oss
factor is a Crla&mﬁg |d@ﬁrﬁhﬁlavwﬁtrﬁ0ﬁfdi'mhhém¢l)ﬁf) the DCI inglgding MBRU accor di ng

to claim9 i.n t.he determ power |evel is further based on
a wei ght |“ﬁb“lf%f‘§f%flm &“Fﬁﬂeérmn mﬁaf s %%\%?ﬁ]éﬁf romO to 1; and is multiplied
to t he nmeasurdetbrpitihk es ransmit PowellkvelAfWEﬁﬁé‘@br‘@% chapnel 4P 9, wher ei n

][ he ldet erd”%e?;ﬁﬂle& %ﬂhﬁpo@@%@é‘\r&i &ﬁf‘gl bek&l 8PSEOHaR B phtHlBss faRiGR Fhiahsmi t power

eve

.is adjusted in response to the TPC information and a measured pathloss; and
transmitting on the physical uplink channel based on the scheduling

information and the determined transmit power level.

2. A method according to claim 1, wherein the physieal uplink channel
is a physical uplink shared channel (PUSCH).

3. A method according to claim 2, wherein the determined transmit '
power level is further based on a meodulation and coding set (MCS) factor
associated with an MCS of the physical uplink shared channel transmission.

4. A method according to claim 1, wherein the pathloss factor is a

closed loop power control factor. .
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15. A WIRU according to claim9, wherein the physical uplink channel is a

physi cal uplink control channel (PUCCH). 16. A WIRU according to
claim15, wherein the determned transnmt power level is further based on a

quality factor associated with channel quality indi - - :
of the PUCCH. q y indication (CQ) information

5. A method according to claim 1, wherein the determined transmit
power level is further based on a weighting factor, ¢, where &

has a value from 0 to 1; and

is multiplied to the measured pathloss.

6. A method according to claim 1, wherein the determined transmit

power level is based on a mazimum transmit power level.

7. A method according to claim 1, wherein the physical uplink channel
isa physipal uplink control channel (PUCCH),

8. A method according to claim 7, wherein the determined transmit
power level is further based on a quality factor associated with channel quality
indication (CQY) information of the PUCCH.

9. A wireless transmitter/receiver unit (WTRU) comprising:

a receiver configured to receive downlink control information (DCI), the
DCI including both uplink scheduling information and transmit power control
(TPC) information;

a processor configured to determine a transmit power level for a physical
uplink channel, the determined {ransmit power level being based on at least a
pathloss factor which is adjusted in response to the TPC information and a
measured pathloss; and ‘

a transmitter operably coupled to the processor, the transmitter
configured to transmit on the physical uplink channel based on the scheduling

information and the determined transmit power level.

10. A WTRU according to claim 9, wherein the physical uplink channel
is a physical uplink shared channel (PUSCH).

!

-26 -



11. A WTRU according to claim 10, wherein the determined transmit
. power level is further based on a modulation and coding set (MCS) factor
associated with an MCS of the physical uplink shared channel transmission.

12. A WTRU according o claim 9, wherein the pathloss factor is a

closed loop power control factor.

13. A WTRU according to claim 9, wherein the determined transmit
power level is further based on a weighting factor, &, where <
has a value from 0 to 1; and

is multiplied to the measured pathless.

14. A WTRU according to claim 9, wherein the determined transmit

power level is based on a maximum transmit power level.

15. A WTRU according to claim 9, wherein the physical uplink channel
is a physical uplink control channel (PUCCH).

16. A WTRU according to claim 15, wherein the determined transmit

power level is further based on a quality factor associated with channel quality
indication (CQI) information of the PUCCH.
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