WO 2004/ 077695 PCT/ US2004/ 005544 1 RELIABILITY
DETERM NATI ON AND COMBI NI NG OF POAER CONTROL COVVANDS
wOLRINGISOFT- HA  NDOFF Rel at ed Applications [ 1@0tjusiduismosss4
application clains the benefit of provisional US.
Application Serial No. 60/450,603, entitled "TPC
Conbi ning in Soft Handover," filed February 26, 2003,
assigned to the assignee of the present application,
and incorporated herein by reference inits entirety
for all purposes. BACKGROUND Field [1002] The present
RELIABi nvention rel at es gener ally to conmmuni cation, and nore
LRSI FTERIPTEY £8 h(fﬂMaH%@in BF RPUERr THNIRAY PHEANDS DURING SOFT-HA
NDOFF . A, .
reliability of transmit power control (TPC) comrands
received in a wireless communication system and for
hNiNG-.Lecei ved TPC conmands in soft handover.
m%ég%lg%?kﬁ%gaﬁ 1003] In a wirel ess conmuni cati on system
[80Q1¢r mi ‘Haik applicptionaclaiels| the drengfitoo provistomei .8 af@plivutioh Serial

n s e se.. tions via tr m.ssi Q t he
AR T T i S RIS Hiof btz 26,2003,
abdifrkel tb BheLAsBich& SMBe GRABMMUPERLARN, ddiKcdrpOMdiNRreiR 8§ Seference
stations to the termnal, and the uplink (i.e.,
in gy entyetyl fondd) purppsass to the conmunication link from
the termnal to the base stations. The downlink and

uplink are typically allocated different frequency
bands. [1004] In a Codp A KIGROUMNDti pl e Access
(CDVA) system each base station nmay receive uplink
Rieldnsm ssions fromnultiple termnals. Since these

|ink transm ssions ,occ%r over a_shared frequency
I .t hRe (Hreieat WEGTIeDT FRPS ateHeRlY nioh fomapynicagign, and more

Wl ren : t LSS ; ;
PR & RE L for, AARE! B Sreli AP Manemit power control
(6P 0% compramils at®ivibd gima sl ewirgléss scanenmiosions systene iané dor combining

si gnal ality. (For,. sipplicity, signal quality is
I gﬁ?l?ﬁﬁ%"%g@s&ﬁﬁ%l‘lq VPhterference ratio (SIR) in
the follow ng description.) Each term nal needs to
maintain a particular SIRin order to achieve the
Biekgromad evel of perfornmance, which may be quantified

[P%ﬁ pafnt hcwu%reelcrassf Egmrrgluvm\lgat%oonoés"{fsqgnz,figsterl?nq;éﬂu ez.g.?Aé/ Qe(h?l?adfd'phone)

communicates with one or more base stations via transmissions on the downlink and
uplink. The downlink (i.e., forward link) refers to the communication link from the
base stations to the terminal, and the uplink (i.e., reverse link) refers to the
communication link from the terminal to the base stations. The downlink and uplink are
typically allocated different frequency bands.

[1004)] In a Code Division Multiple Access (CDMA) system, each base station may
receive uplink transmissions from multiple terminals. Since these uplink transmissions
occur over a shared frequency band, the transmission from each terminal acts as
interference to the transmissions from other terminals. For each terminal, the
interference due to other terminals degrades this terminal’s received signal quality. (For
simplicity, signal quality is quantified by a signal-to-interference ratio (SIR) in the
following description.) Each terminal needs to maintain a particular SIR in order to

achieve the desired level of performance, which may be quantified by a particular frame
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received SIR measured at that base station for the uplink transmission from the terminal.

[1008] While in soft handover, the terminal receives TPC commands from multiple
base stations and determines whether each received TPC command is an UP command
or a DOWN command. The terminal then conventionally applies the “OR-of-the-
DOWN?” rule for the TPC commands received from multiple base stations. For each
power control period, this rule requires the terminal to decrease its transmit power if any

one of the received TPC commands is determined to be 2a DOWN command.



power control period, this rule requires the term nal

to decrease its transmt power if any one of the
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not applied while in soft handover, then the ratio of TPC command power to pilot power

s

may differ widely for different base stations. In this case, even if the received pilot
strengths are the same for all base stations, the TPC commands will be received at
different powers for different base stations. Thus, in certain circumstances, the
reliability of the received TPC commands cannot be accurately determined based on the

received pilot strength.



strengths are the sane for all base stations, the TPC
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wdai2bdsareaes base stations. Thus, in certain PCT/US2004/005544
circunstances, the reliability of the received TPC
conmands cannot be accuratel4 determ ned based on the
recei ved pilot strength. WO 2004/ 077695
[18CH)/ UST0er/ ROffkstoreda [nb6d Zh fhheare fms tetdhaiqeﬁs) t@ momeagurately

B T T RLRTONT [ E T —E

%{EE’%E hieeée ecei ved TPC cormands in soft
E&r} over &?1013]6Techn| ques for determining the
reliability of TPC conmands received from a
transmtter (e.g., a ba in a wreless
comuni cation system ar gﬁg\?@m herein. A received
co d d fr
e drentus SO HARAE HE PR b P AR becived from

a ah&gitieBYe Be adiefse wetiobpaed mmelessTcRﬁ‘mhhmmﬂhmI sifstmd are provided
possi bly one or nore scaling

hareipe Shicgivid y Hsecormentie| CSHS%?W@ 5‘?‘3{3&?3‘1: 1 @Bﬁ’ﬁ;ﬁ“? jvalye exceeds a
TPE: t&‘ge{t .. He Tré Q?réetExFah{e rhlaFy be a&ﬁive%looa@m ot @TPENEr&hold and

ransmi ssi ons and so on)
paseibdy wetlof mora dchling faatossmi Th@TPC(tEreshol&l maysbeam function of various

ener gy- per-chi p-t o- total-n i se- a d- mterfereg
quagfifies (afdSE: E. 1/ ifs /4> and so on) for one or more ansmissions (e.g.,

ener er-chip-to-to ncom n .ratio.

RReh i DSt i kS, T4 ¢ kP

false ala d mssed%# tlonforther cej vte‘pl1 PC .
H’inﬁ@ 19, AR b divft BT P N fgotal-incoming

sir e@gét\llcgﬁ] @g‘)\ﬁ?(—é B thgﬁ(g g;%lsgl%ct@ﬁ% # ﬁ? h%egsgg;/ﬁ%g tale and
nﬁﬁe& H&%cﬁ(ﬁﬁfof ﬂi&*e&’ﬁ%d-rm @Gﬂiﬁﬁlﬁd Chpelding offfier i@thlementation of

directl ai nst TPC target value, The TPC thr esho{l
tlanmcqlm, tthe 8{@@ teagaievaémrrtaﬁeals'o herdetixed dasedapr a weight (e.g., a

%&e ? g,l 4 d e tlhag Q%V#SYJIY%%EQ%%%Q%% XT? gorﬁfa(}ed directly
a%aaj g/at ma%%tt 981‘18 d%ﬁl’@%ﬁ@@ﬁb‘ig 2‘?8%%@%9@&&6 &Eﬁhelr derivation

nmand,
arer&bﬁmeadndet@nmdf A detected TPC cormand is a
rejected command if the received TP

[HALi gdiach eepivrd TRE éqomélgﬂng 1S \ﬁﬁmgﬁre nﬁ%&ﬁh@% éaggetlealue to
obfifh BRRRILTIE!, éa)méndt heatieasiyed TWC@&MH%&}S bk @SPOWN

val ue. Rejected commands are not
cm&ﬁﬂntﬂ oan ﬁBwemmamdt mozh “refegtedl’ gbwnBRd tf’aﬂg@@ted FRCueemmand is a

e der| W t h. le sca ,
qeted Soemanl o ey AR GpRERt 1 s S b belapR. which
nga%tb%rtﬂé Bie WBE BBdo1itE 9allie Gﬁth‘éQchT\Fé@ TrOBaasisnd@isdedsfhan the TPC

target value. Rejected commands are not used for power control. Multiple TPC target

C

Q

values may be derived with multiple scaling factors, as also described below. One TPC
target value may be used to determine whether the received TPC commands are UP
commands, and another TPC target value may be used to determine whether the
received TPC commands are DOWN commands.

[1015] Techniques for combining TPC commands received from multiple
transmitters (e.g., base stations) in a wireless communication system are also provided
herein. For a receiver (e.g., a terminal) in soft handover and receiving TPC commands

from multiple transmitters, a different TPC target value may be determined for each
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[1020] FIG. 3 shows a block diagram of a base station and a terminal;

[1021] FIG. 4 shows a block diagram of a rake receiver;

Q)

[1022]  FIG. 5 shows an uplink power control mechanism;

[1023] FIG. 6A shows a block diagram of a TPC processor;

[1024] FIG. 6B shows the use of separate UP and DOWN TPC target values to
detect received TPC commands;

[1025] FIG. 7A shows a process for determining the reliability of received TPC
commands; and

[1026] FIG. 7B shows a process for detecting and combining received TPC

commands.



[1021] FIG 4 shows a block diagramof a rake
receiver; [1022] FIG 5 shows an uplink power control
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TPC processor; [1024] FIG 6B shows the use of
separate UP and DOMN TPC target values to detect
recei ved TPC commands; [1025] FIG 7A shows a process
for determning the reliability of received TPC
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[1030] A radio network controller (RNC) 130 couples to base stations 110a, 110b,
and 110c and may further couple to other network entities. RNC 130 provides

coordination and control for the base stations coupled to it. RNC 130 may also be
referred to as a base station controller (BSC), a mobile switching center (MSC), or some
other terminology.

[1031] The techniques described herein for determining the reliability of received
TPC commands and for combining received TPC commands in soft handover may be
implemented in various wireless communication systems. System 100 may thus be a
CDMA. system, a Time Division Multiple Access (TDMA) system, a Frequency
Division Multiple Access (FDMA) system, or some other type of system. A CDMA
system may implement one or more standards such as W-CDMA, 1S-95, 1S-2000, and
1S-856. A TDMA system may implement one or more standards such as Global System
for Mobile Communications (GSM). These standards are well known in the art. The
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selected slot format.

[1035] As shown in FIG. 2A, the downlink DPCH is a multiplex of a downlink
dedicated physical data channel (DPDCH) and a downlink dedicated physical control
channel (DPCCH). The transport channel data is mapped to the DPDCH, while the

DPCCH carries signaling information from a physical layer.



over a 10 nsec frame, which is divided into 15 slots.

Each slot is further partitioned into nultiple fields
woanodirfder ent types of data. [1034] As shown PATISER04/005544

2A, for the downlink DPCH, each sl ot includes data

fields 220a and 220b (Datal 8and Data2), a TPC field
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f1 pes of traffic data (e.g., user-specific data,
of complex-valued chips. These chips are then provided to a transmitter unit (TMTR)

314 and conditioned (e.g., converted to one or more analog signals, amplified, filtered,
and frequency upconverted) to generate a downlink signal. The downlink signal is then
routed through a duplexer 316 and transmitted from an antenna 318 and over a wireless
communication link to the terminals.

[1040] At terminal 120, the downlink signal(s) from one or multiple base stations
are received by an antenna 350, routed through a duplexer 352, and provided to a
receiver unit (RCVR) 354. Receiver unit 354 conditions (e.g., filters, amplifies, and
frequency downconverts) the received signal and further digitizes the conditioned signal
to provide a stream of data samples. A demodulator (DEMOD) 356, which may be

implemented with a rake receiver, then processes the data samples to provide
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[1045] Each finger processor 412 may be assigned to process a different multipath
of interest (e.g., a multipath of sufficient strength). Within each finger processor 412, a
resampler/rotator 420 performs resampling and phase rotation on the data samples to
provide derotated samples at the proper chip rate and with the proper timing and phase.
A descrambler 422 then multiplies the derotated samples with the descrambling

sequence for the base station being recovered and provides descrambled samples.



CDMA is described in docunents 3GPP TS 25. 211, 25.212,
25.213, and 25.214, all of which are publicly
waveidloadoe. [ 1042] Controllers 320 and 360 di r BCT/US2004/005544
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and codes for controllers 320 and 360, respectively.
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recover the data on the downlink DPCH a data
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sanples with the OVYSF code Wlata for the downlink DPCH
period n.

The cross product of the received data symbols and the pilot estimates may be expressed

as:
Y!(r)=D; (n)- B} (n)~D3(w) - B (n) - Eq (2)

[1049] Symbol combiner 430 receives and combines the data symbol estimates from
all finger processors assigned to process each base station and provides final data
symbol estimates (i.e., recovered symbols) for that base station. If multiple base

stations are being processed (e.g., in soft handover), then symbol combiner 430 provides



and further accunul ates the resultant sanples over the

l ength of this OVSF code to provide received data
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downlink (cloud 540). Each TPC command is either an UP command to direct an

increase in transmit power or a DOWN command to direct a decrease in transmit power.
One TPC command is sent in each slot in W-CDMA.

[1053] The terminal processes the downlink transmissions received from the base
stations in its active set. For each slot, the terminal processes the DPCCH for each base
station to obtain a received TPC symbol, which is an estimate of the TPC command sent
by that base station. Each received TPC symbol is a “soft-decision” symbol (i.e., a
multi-bit value) that comprises (1) a hard-decision value (“0” or “1”) for the TPC
command sent by the base station plus (2) channel noise and other distortions. For each
slot, the terminal combines the received TPC symbols for all base stations in the active
set to obtain a single TPC decision for that slot (in a TPC processor 364 at terminal

120). The terminal then adjusts its uplink transmit power accordingly based on the TPC
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typically varies
received based on the received pilot strength measured at the terminal for that base

station. If a base station is deemed to be reliable, then the received TPC commands for
the base station are used by the inner loop for power control. This method of
determining the reliability of received TPC commands based on received pilot strength
may be inaccurate for the reasons given above.

[1057] The reliability of the received TPC commands is determined by the received
SIR for the TPC commands (i.e., the TPC SIR). The TPC SIR for W-CDMA may be

expressed as:
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B=F,+4/CPICH E,/I, - Ny -SF-\[TPC E,/I, , Eq (5)

where CPICH E, /I, is the received pilot strength for the CPICH;
Ais aweighted N, /I, estimate computed for each finger processor;

B is the value of the received TPC command from the symbol combiner; and

k, and k, are two fixed-value constants determined by the receiver design.

The TPC SIR may be computed using the quantities A and B, as follows:



TPC SIR =1 '"NTPC SF . TPCE, | lo, Eq (3) 2 Nllo
where N1 / 10 is the

woab@smos se- and-i nt erf erence-t o-t ot al - i ncom nBETIUSL@MU/005544
ratio; TPC EE | 1(r) is the_ received signal strength
for the TPC commands; SF is the spreadi ng factor for
the OVSF code (i.e,, the OVSF code length) for the
downlppk cRPCH, "an8 NTPC i s the number of TPC bits_jn a
sl ot. e tern)EESEeqot es the energy-per-chip for E4(6)
data or pilot synbol. The tern1N1 denotes the total
noi se and interference power (i.e., wthout the

vdes kpd0Skgital.) In Fnetiohe (I thdugr o ﬁ% Tl gil%tﬁ}ln and, division by

i ncom ng signal power at the input of receiver un

1354-SR aan de peyoimed Wth%lfﬂp]@@inﬂ%ﬁé@dtﬁ)ﬂ@%eéﬁlsg %@ fqﬁhﬁlﬁQ has a

by the design of the receiver unit. Since

phwseat-twal watne (ML 1N, SFSE0P] whiérbs 19%%9&&% lﬁgg%p?ft Ude of

noi se and i nterference, and TPC

[460hr e dTheelfiC Siklenayf bet tanmredhy SbwiRe & Qﬂﬂi’&ﬂﬁﬁ fol dR&kceived
T?&“ ot for,mat &H&I cat.es various confi'gurab
QEhang; s used tovdeterming ghe reliphiliyouirihe mceme@ﬁ?&cmmnand If

d
OSSTIOSIP i B 90 P BT T s

NT
l%’ﬁ&i@ thr@ﬁhql@uﬂm lthee repeiva/EPE comarand ?szaﬁanteﬁ 20 bé1ibIe éﬂﬂlﬁlsed for

t ation of the TPC SIR The
pRAREhaSt T el e BRCEHRCkn et aredhyPQ comarmags ow Gic.
faﬂadiemw itte TRQASIROthréshbld)] éh@ﬁgdae 'rébeﬁl%ﬁ ”Pm%ﬂnglnd is deemed as

receiver inplenentation, the fol [ ow ng quan es ar
énd i§iscanded.t cFhei HBC: S]R ﬂlrksﬁolcbﬁl ©bichll¥E alsthtic Vhlile|that is

C F
sel @iy B h b HadeliT Webwess) BB pF fise dlape avck peptabiity of
m]:ssdad)dletmtlbﬂm}tdescfrﬁfedbbbvﬂm CH Ais a weighted N1 |

) estimate conputed for each fin processor; Bis
[lbﬁg vali@aymot g% CPRYESHE do ?P@P@t@nﬂm%@@ Sﬁexphcmym‘scshown in

0 /ST 5 . nd k2 xed-val ye constants
o< (8. St i G ima o e e gpmii s by be
as_f =
o B o 08 00 B 5,
tieEPEBFTPG $IR (Kebshold. This implementation avoids the need for a divide

operation. Other simplifications may also be made, as described below.

[1062] Equation (6) may be rewritten as:

B
Tr %y * /N -SF -4/TPC SIR
=k, -4TPC SIR R Eq (7)
=TPC

th

where k, =1/ \/IZ » k, =k, \/Nppe -SF, and TPC, is a TPC threshold (which is

typically a static value). The quantity B/\/A may be computed for each received TPC
command and compared against the TPC threshold. Again, to avoid a divide operation,

the quantity B may be compared against a TPC target value, which may be defined as:

TPC e = VA -TPC,, . Eq (8)



where k3 = 0.5k1 / kz . In equations (3) through (6),

the multiplication and division by NIPC SF can be
woeodsormmds Wi th sinple shift operations becausecrhisSs004/005544

quantity has a power-of-two value (i.e., NIPC SF =

2', where z is a positive int®eger). [10601 The TPC SIR

may be conputed as shown in equation (6) for each

The P/ Rgeet TRe aaayibndicand ablaadeipitted et @yminie TH{Rthreshold, where
ﬁl iability of the receiyed TPC conmand. |f the TPC

Risf the weight/eTheeweighed/ APE poprsivdal o s(ERICH &t Ly N,/I,

high (i.e., exceeds a TPC SIR threshold), then the

whexteis thel wERSGtalo Myl destimatie asslibvars ir eduiatibh €4)anbhassdf the TPC

for power control. Conversely, if the TPC SIR for the
targgtsialusdavDRE the m@h@ @z@hmlw c(ompelte thef TG §be Toovrelingility of the

oS ae ARl iy e iR S R bevcon
thdvees el ﬁPC%oﬁlﬁﬁhﬁﬁéﬂd}’thaI?tﬁhﬂo@t vahdle that is

sel ected based on a tradeoff betvveen probability, of

(10634 e abaeerivaddIE spamandigr afzives hase gtabien &ﬁqr@rﬁereésrehable if
eRR0LAE faBE P the e g{é{@é& ThE: Gt ¢ PRACRL B HrediQaluc. The
conpuet?ﬁ T I|c own 1 n equ%
rél@bilitHofieach mepdivéd TRC Icomﬁml’[&ys imdnn&nﬂy determincd rbrakﬁl, on the TPC

comPA TRRAL HC e BB AMEF VMG BroH KRR PrssoGpindg e, gydifferent
TPdTe ééﬂe vhie 3115:) thLegbeldh MR SaliPhare rkttﬁfo'norbased on the

av0| t he nee r a divide operation. O her

fcmH fA_gati fM9 IMaYeadhie® ab@ie fEtHEnal F6r tHALALS m@bﬂoel ow.
1062] Equation {6) nay be rewitten as: B =

[Wfﬂﬁ: Phe TP@ tl§’eﬁofd kgpC ,,,Tﬁﬁaysﬁlg% be Eéfided)in soind 5’@3@r manners. In a
where k4 =1 K,, = NTPC SF , and TPCid, is a
fYB@ltehfaﬁs@ahsodm@h@ thel BPC fhyevhsml ik definesltadt i ¢ val ue)
The quantity B4A may be conputed for each received TPC
conmand and cg/rlpa.Le_d.agai nst the TPC t hreshol d. Agai n,
to aviRr@, & Kji-wil®€ SPer ati on, the quantity B may b (%)
conpared agai nst a TPC target value, which nay be
defined as: TPCtarget = ./A TPCth . Eq (8) WO
vaeo Ky 15 6 selng Frayg2baas ool%ﬂmou%oermTS target val ue
be viewed as a wei ghted. or nam c TPC t hreshol d,
[m{ﬁl Ika sesondhalteppatiyl embprizngmb; t E%FPC\thrASh%d is defined as:
proportlonal to CPICHEC/ lo N 7/1, whichis the

e IS N K 1o/ CREG BB JTRESSREOM ' 1 eauation &) o)

where K, is a scaling factor.

[1066] In a third alternative embodiment, the TPC threshold is defined as:

TPC, =K, -CPICH E,/I,-TPC SIR , Eq (11)

where K, is a scaling factor.

[1067] In a fourth alternative embodiment, the TPC threshold is defined as:

TPC, =K,-,/CPICH E,/I,-./TPC E,/N, , Eq (12)

where K, is a scaling factor.

[1068] In a fifth alternative embodiment, the TPC threshold is defined as:



target value avoids the need to explicitly conpute the

TPC SIR. The reliability of the received TPC comrands
wory4e7@et er m ned by perform ng sinple conpar PEDMWS2004/005544

between the received TPC commands and the TPC target

val ue. [1063] A received TPG@Gecommand for a given base

station is consi dered reliable if the absol ute val ue

of t rec WW he TPC targ
val uﬁﬁc ifablHty © —eacP réc]\e[ﬁ ved TPC comi% &13)

is i ndi vi dual Iy determ ned based on the TPC command

%Be ?SﬁHﬁgggg%g%? e/t]¥ IQEF%CEf FRr o?thteZ{F'@Inme deﬁwated pilot,

er“en arget val'ue’ ma
e | ICH EC /
éon#?ﬁa}to?(loﬁﬁ] asureéﬁ{l 1?51% %gd?g? m ngab:a11 %rﬁ %O%Zt base
T. | I
B el AR LRI o R I R

6 0 %3% ﬁh%p %aLF §S fo? \Aﬁé émfgﬁlflés Qﬁe ﬁ’s@u@sm‘n may be

IS a SCa |ng acor

a cBﬁ'ﬁndnsPﬁ&t (ez%rb %fCPRfHmeME&weéFrpé 1Q68harldd, theS@£9RGmbols

alternati ve ment . the TPC threshold is defined
reasived SR@ physickiCor @Re Chatel ;usddofor MEC Romnmde,m;ledwated pilot

(e&?f@ﬁh@?@fg 5@4"!&@%{@?% Oﬂ§ ?@g ﬁ%‘P ISSno}%{efl ned

(@901 TRGTPCKUreshéll GhlajrGe/ detéimidddCha3eR on ECtra(dkdﬂf between the
where Kd is a scaling factor. [1067]. In a fourth

pmbaleht%ggf fdf@m the prebatility phmeisted| drteciionef Anhigher TPC
el ety T, ey el ok, s Yoty acd Rhghor, Bt of missed

debétimnaA ifase gRle dodidivhed mlnfﬁl@edtlyrlesé‘iwédﬂ“ PG combiand ds deemed
as: WD 2004/ 077695 PCT/ US2 04/ 005544

teg-rehalp@ndusyd=fon ppwey cagirol. Fefsq glgym i i ot B iegcppiidp TPC
tl'gé%h ]t§ héé_h '\%‘X rtlﬁsédhcfeté:cﬁoﬂ n‘E!?urQ(NhEH% c-tgﬁgétly fe@ﬁved TPC command

a conbi nation of any
issqertned so bﬁmﬁi'e}ﬁtble anddiscadadn gMisaat detectipd ﬁlﬁmprel 1rkely to occur if the

%En’;%;qaqlhold is ;ilpfzzfi'l T%%q%(reslhnﬁl(m?y bg rsetégﬁé tg?ﬁgp o‘?’fl geétween the

de’ba&ﬁ rﬁ; ¥t fafe 2 :ﬁfd HP bR BRSO Sk Getectida. If the TPC threshold
transm ssion may be a comon t he CPI CH)

it brsed en&TRE SIR;R@dcHmeehe somphtetlehapéTé’SZ R is dependent on the slot

format as shown in equation (7), the scaling factor K, in equation (7) may be a function

of slot format. However, it can be shown that a fixed value for the scaling factor K,

(i.e., not a function of slot format, as shown in equation (9)) can provide good
performance and simple implementation.

[1071] In equation (8), the TPC target value is computed based on a weight

ﬁPICH E /I, J N, /I, ,which is proportional to JA . The specific weight to use for

the TPC target value may be dependent on the manner in which the received TPC

commands are obtained. For example, the weight ,\/ CPICH E,/I, J N,/I, isused in

equation (8) because the received TPC commands are obtained based on coherent
demodulation of the received data symbols with the pilot estimates. The weight allows

the received TPC commands to be compared directly against the TPC target value, and

avoids the need for a division by JA as described above. For other receiver



recei ved on a physical or code channel used for the

TPC commands, a dedicated pilot (e.g., in the DPCCH,
wa0ehamsn FI G 2A), or sone other transm ssi BAT/US2004/005544

[1070] The TPC threshold may be determ ned based on a

tradeof f between the probabifity of false alarm and

the probability of m ssed detection. A higher TPC
lmhbamtdtldns, ehﬁJWBJght may bwe furlciike bof’ bumelother tﬁlﬁdnﬂaesa Ioﬁmi['y even be

h d d
A Bty ierePan e iR Ry et T Hee oy also be
deferdeat®ithetrRarer [rﬁvhﬁﬁ'vﬁn@lﬁkdtyﬁ%egf 04 aﬁ%‘ﬁﬁmﬁ%t " example,

False alarmis less likely to occur if the
lf the é@ﬁbcroemm@ds.awramnmt@b@@ lmewaqxomn oﬁe@nﬁrosn m@é}PI@H then the

deened.to b
unr 5 %ét z“”eh[l‘ean di sccé)%n g %nﬁg(g 0611 G BLEGh sggxaﬁg};rgngth for the
CHIKHL. yTHeospeciiorwdighttth@se foPhd TPEShebvalse Ry Blso_l_)@@leff&ﬁem on
thr shold may be selected to trade off between the
ity of fal se al arm and the probability of
ed e
TP(:T S| Rﬁﬁgn%&ssﬁg‘g% i Eé&ﬁ‘%%‘g& f §%%8W§?gﬁ% Pidcessor 364
vdtye tetimittal 320.t TECgirotessdr SoAticlades SN target @gtdhiation unit 610, a
n_equation (7) may be a

: t h | f
T&@ﬁ’ﬁf c&ﬁn%&f& ééﬁgqnd?%ﬁﬁépom%w it can be shown
[omy a Himed cYabiRbe runﬁthﬁ(ﬁocﬁ!: éﬁﬂt fRfinates K6 tl(é CPICH for all

not a function of slot fornmat, hown 1 n equati on
aésagqedd”mgeppme@ersgam@ drovpledfto arempetatiod upitrgiRewhich computes the

FREEL, é'n%& G EUIPET DEPREE n (TheLBIROEACTIGE B 1,), for
Sl el PS8 1, 55, i
(@@R@Hdﬁmf )Oﬂﬁiaﬁ)z AR ' ”rﬁ@“g&é?‘ugfeztv;@g \ifélﬁg%e-rgﬁa&d by (1)

conmands &fe &btain For ex

cr eglétlﬁ q ll 1'iat ISd !f'[%Ieeﬂcé n ,gqua (gng%?"g?)ecﬁ eelﬁ],?e where

onman s ar e obtai ne coh

SN on e TR I B
B 5,30 SR B, G G
AT L, e SV EEE L, 5 o

(ORIER 5 T]Y. ﬁ%g% ffwggg%ep mﬁ&ggr other quantities, or

may even be ! The speC| fic wei ght

Hrapse Rk diBems ?\S\l}l‘.{‘tﬂ%}l‘gﬁftervﬁll u ?,, dg\tf;’/fge%ﬂgf%r each

manner 1 n varl OUS ypes

flnp@nsotdsk&d. If @ﬁn%?%@ée@sor Hab jush Bedd gss?@féﬁaﬁgﬁ 1t§rfﬁtered values

transmtted at a ower offset fromth
mapdeke gpme tpete a¢t‘@et Ilvthleu@tenmypdmdc@maﬂ eldhbamadbeoused instead

of Hl% fi l?eggd ¥aGIQesS.I P2 smah H%t er}ls&r%s that %he output from a newly assigned

finger processor is not combined right away with the outputs from other finger

processors. This is the desired result if the new finger processor is assigned to a weak
multipath, and marginally affects performance if the new finger processor is assigned to
a strong multipath.

[1075] A summing unit 614 then receives and sums the filtered or unfiltered

(CPICH E,/I,-N,/1,), values for all finger processors assigned to each base station to



CPI CH. The specific weight to use for the TPC target
val ue may al so be dependent on other factors. [1072]
wehw4/08%9shows a bl ock di agram of an enbodi menPCofUSTIO@005544
processor 364 wthin termnal 120. TPC processor 364
includes a TPC target conputgion unit 610, a TPC
detection unit 640, and a TPC conbi ner 650. [1073]
ob fnhécgcg&??% alyi W / lIn} Va%é)forttﬁﬁ st Qfati8R! ITHS 88ming may be
&4i gned finger processors are
%£g¥aﬂ§g to a conputatlon unit 612, which conputes the
ICHEE/ 1 N / 10 for each finger processor. The
quantity (CPICHE [/ I,); for finger rocessor i ma
be ol€BIGIRRE 4$, tMiéIpowe (@PIGHeElefLoN, s)i mat es, W]i(g‘l")
is (CPICHEE I I(r))_=Pl' (n)2 + P (n)2 . The
guantity N, / la may be obtained by (1) conputing a

131|re? ) elllfof erﬂ??n %? ofsljl %?r&{t]gcegs?fps %sgzgﬁaq r r;%gﬁ]sé bgs\"e\:(lh a{h%n k.
el o iR AAE et atTs ke CBIGHCR 4, /110 gt i dh base
st%}}%ré{eoscgag?lmﬁl eﬁ%\#’ﬁl??s fﬁ‘{a Sgt aa'tl'o)l (E%%r é%@%&ayf fnﬁﬂ&fl?\?t a finite
ithpdlse Jespdie (FIRY fifiénge rmﬁlﬁtﬁ:ﬁaﬁﬁﬂ)sre re[sliﬁhié](lmm iffitefi 12 some other

flrtherfllterthe%CPICH Ia)lgf?ﬁngl d
filtsr gershes i nder WHF 0B b sBien It?keé F]ilen g%%uafﬁ' Jdo8ks s liltere

bee ned, n
EBireERL, 3713 v B oheth ot me 7).
val ue be used instead of the filtered valu
wmhslsa/ﬁy | Avaniy 62@ thegraltiphgsithe petpei it élﬁmﬂaa ﬁ@ﬂ threshold,
assigned finger processor is not conbined right away
TG ). »tahé opeiepupss scpling Betees (efg-nlprandpKadde ebiain onpmrénore TPC
is the desired result if the new finger Qcessor
t@:g@tuvgh@a farghe bage akationy b ppaeHbodME rsmgfﬁaTP(} t%rgﬁfe‘@ihse is used

A RN P BEOUOSEBRSE~RAL BT B i e

beesmpmeaaand sums the filtered or unfiltered (CPICH
EE / N, / 10); values for all finger processors
aSS|gned to each base station ta WD 2 695

CT) Uiting 008'544- TG, oRTCE ECPLONE. /10 » Nt PRG)D
value for that base station. This summ ng may be
expressed as: (CPICHEo / lo N | lo )k= 7" (CPICH Eo
wheteo TR®,, [, , li§ the)TPC taFget (alay for' b@Skstation £;

TPC

. is the TPC threshold for base station k; and

th,

K

,p/an 1S @ scaling factor used to compute the TPC target value.

[1077] In another embodiment, separate TPC target values are used for the detection

of UP and DOWN commands. These TPC target values may be computed as:

TPC =K, -TPC, . -(/CPICH E,/I, -,[N,/1,), , and Eq(16)

target,up,k

TPCtarget,dn,/c = Kdn : TPCth,k : ('\/CPICH Ec /Io ) \/Tvt /Io ) L o2

where TPC,, , is the TPC threshold for base station k;
TPC yrget s 18 the UP TPC target value for base station £;

TPC ypper n e 15 the DOWN TPC target value for base station ;



where Sk denotes the set of all finger processors
assigned to process base station k. [1076] A filter
w6 deo4toneaesfilters the (CPICHE. /1o N /10) krealusem4/005544

for each base station to obtain filtered values for

that base station. Filter 6169may inplenent a finite

i mpul se response (FIR) filter, an infinite inpulse

r eSPOKS €is blstdRngffhdtbelised 86 cappie e8P TPU thigst value; and
structure. A unit 618 then takes the square root of

the fkl tieheehling@RitéiH150 td cdiputblifie POWAY TP O1atdeeFalii®
obtain the quantity ( CPICHEo | 1I N I) k, which

.S . i then multiplies the t put. of Luni
Y O o i PR bR Ve Rink e 6 B Bl B DOWN
®edhdndg, gt @vedy, ceniby thKUikeangiokd") to obtain one or
nmore TPC target values for the base station. In one

[88Fddi nEHe. 64 alsp shpws mpembadigesnt whpyabelscoggtdner 439 A tsamming
et t S
PBCSEL 01 % L LSBT U o AP procesons

assipnethto ddebrtask statibn @F|dbHifcahd Fiaall data Isifibdl) estinties( b )that base
where TPCtarget,k is the TPC target val ue for base

skation; JAISSURpRE My heSXPIFEseRPd t hreshol d for base

station k; and Kupldn is a scaling factor used to

conpu th PC target value. [1077] |In another
enbodlk@n_tzge(p rate TPC target val ues are used foErq(”)
the detecttédn of UP and DOAN conmmands. These TPC

target values may be conputed as: TPCtarget, up,k =

whtze YR hs the'fink] dIPA ST ebtirhitk fobasé §tadion k& for sgmBoBskriod n.
(16) Ctarget,dn,k = Kd" TPCrh:,k ( CPICHEC /Ilo
[M079]1 0) AK symintirey @nit R34k theki aceuininéateEPhiet findséuh dsyhnbol estimates

o o P et i e FRE TG it i slt (e PG B provide

alReeiled 9P alnimdf BF thesReStaiohdor that YQ, 200¢600f 83 Rion may be
PCT/ US2004/ 005544 19 Kup is a scaling factor used to

axprgssedeast he UP TPC target value; and Kdn is a scaling
factor used to conpute the DOANN TPC target value. The
UP and DO %ﬁéﬁrget val ues are used to detect for
UP an8PBovr nds, respectively, sent by the Hi#@8
stations. [1078] FIG 6A al so shows an enbodi nent of
synbol conbi ner 430. A summing unit 632 receives and

whiis ’i‘p@ d e ﬁe?&f@mg Tl?’? 3: ngd fofr 59&{9 s?zltionflé nger

processo™s  assigne eac ase station to obtain

[tlbﬁ)]]c i n@[unﬂﬁﬁ@uﬁi’s‘% arﬁi%’ﬂ%&f S1sb 86 s%vgﬁﬂedtiﬂsfq& 6A. In this case,

the received TPC command for base station £ may be obtained by (1) accumulating the
data symbol estimates for each finger processor over the TPC field to obtain a received
TPC command for that finger processor and (2) accumulating the received TPC
commands for all finger processors assigned to each base station to obtain the received
TPC command for that base station.

[1081] TPC detection unit 640 then compares the received TPC commands for each
base station against the TPC target value(s) for that base station. Unit 640 provides the
detected TPC commands for each base station based on the result of the comparison.
[1082] FIG. 6B shows the use of separate UP and DOWN TPC target values to
detect the received TPC commands. The horizontal axis represents the possible values

for the received TPC commands. The UP TPC target value, TPC and the

target,up k 2



station. This summ ng maybe expressed as: Yk (n)

Y (n) , Eq (17) 1iESk where Yk (n) is the final data
woeyodam7@sti mat e for base station k for synbol pPoEmiSom4/005544

n. [1079] A summi ng unit 634 then accunul ates the

final data synmbol estimates20obtained for each base

station during the TPC field in each slot (see FIG

DEOMNNT PP Qief RaliR, rm;,ved TRE aameans fiRr héMantddasss. Each
station for that slot." s accunul ation may be

reBAPEE §PEIcASmand s ﬁﬂalkpeﬂ onitdKhd Rdrizonksl £xi3) The ABEREd value for
where TPCrx,k is the recei ved TPC command for base
eash aedepredKIPQ d@@03ndSy ﬁlﬁpm@emmrt whag theaigeripaliT e gompgd falls in

regag%ga Eﬁ)? gpbq:ggggf%ll?%l erxlﬂea p%?a%ﬁ %saﬁ%g Cfngﬁl% T’@ c&%ﬁlands

theg eneakatibh Gortdheh redeived S‘FG’QGinnmﬂlﬂmﬂ%e)dchFSSMh
finger processor over the TPC field to obtain a
received TPC command for that finger processor and

§2) accunul gtDaYN remmeandi vEdTREC, <6 ds for al

i nger procgssors assigned t ch b station t

obt ail ﬁcfz =neBispadnantpc cofﬁggﬁg:rxfkoﬁ??ﬁa@“base E (19)
station. [1 81 TRC dete upit 640 then conpares

t he receive go%ﬂ ﬁjeg%lg > base station

agai nst the TPC t ar get vaI ue(s) for that base station.
whisiiet TB@), . pis o dteotddHEPC demmané (1R gsammends for each

base stafion based on the result of the conparison.

Al B8R ikl dGuattdn €lpvibe reweivedeTRE conmaandtie copsiderad maxeljable and
TPC target values to de ect th

d
rejesethritistt frHe Rofhe, H3es Wegn r igng;g«;{:a?%P%QSQI aot e(i-€-

values for the recei ved TPC conmmands. The UP TPC

Té’%,@gg";”%ﬁ;‘j@f“ﬁ’@%@ﬁ'“ :,p,k , and the WD 2004/ 077695
004/.005544 20 TPC et v

8BS o gl o isgRedHbom g Dt DQIY TPC target

d Mg, b
M 8?§ t% gﬁétaag i d EE‘%H“;'SG et gﬁt) eﬂgemeﬁf)g?‘tgeg’é’;\cﬁr r%ﬁgé"l veAd single
TRCSaERIVAIL ol HIEREATER bRR iWAEHRA HEnd @A&kIADE TICand DOWN
S

relatron to t eTP target val ues.
chihmiafdE rsb e;HatuoP and DOWN cmmmaﬁdsr are lequalBCikadym@bdggjected. This

then t he detect f
sy @x P @gge: ét?r?ﬁilal%gby\%rt@eac AR r Cl.%:" Ifu\)/ %gél-ggcl}}g%&%%n q"wnéa'i(PC target
vik& ﬁfa?%% 'ug&l, or example, if a bias is desired in the detection of UP and DOWN

commands. This may be the case, for example, if the terminal is in soft handover and
the DOWN commands have a larger influence in the OR-of-the-DOWN rule. The UP

TPC target value may be set to a small negative value or possibly even zero, so that UP
commands are less likely to be rejected.

[1084] Referring back to FIG. 6A, TPC combiner 650 receives and combines the
detected TPC commands for all base stations to provide TPC decisions. TPC combiner
650 implements the OR-of-the-DOWN rule to provide a TPC decision for each slot.
TPC combiner 650 discards detected TPC commands for received TPC commands
deemed as unreliable. For each slot, TPC combiner 650 provides (1) a DOWN TPC
decision if any one of the detected TPC commands is a DOWN command, (2) a rejected
TPC decision if all detected TPC commands are rejected commands, or (3) an UP TPC
decision otherwise. For each slot, the terminal increases its transmit power for an UP

TPC decision, decreases its transmit power for a DOWN TPC decision, and maintains



TPCdet, 1 C = UP command, if TPCrx,rc < TPCtarget, up, k ,

Eq (19) rejected command, otherw se , where TPCdet, k
woOod4he7adet ect ed TPC conmmand for base station RCTAS2004/005544
shown in equation (19), the received TPC command is
considered unreliable and r@jected if it falls in the

range between TPCtarget, up, k and TPCtarget,dn, k (i.
itsfrangrpiCpawgeethermyise. ~THEFCRGK détectiohR@dangbining niay)also be performed

gl ey, TPC target value is used, then the

083].,Lf_a sin
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likely to be rejected. [1084] Referring back to FIG

6A, TPC conbi ner 650 receives and conbi nes the

det ected TPC ¢commands for dkBbleHase stations to provide
TPC decisions. TPC conbiner 650 inplenents the

OR- VhrihbR- ruI ¢ to provide a Tﬁgs@ﬁﬁhghon for each
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i DOAN conmand, | (2) fai ﬁ;dez sl to TReledeoigh ﬂ[lﬁhéer@irécessors

detected TPC TommH lUb rereected L,uuuunu:, atl

KUP TPC deci si o of ARinsies usedigcyelg diroughyll bisﬁétatlons

rmnal incr eaggs| | HesNt/r]a%éys Rl%ﬁ\fsforra%hﬁg %MPCC

eci sion. dec edses Its‘tfansm{ power
C S I TN eeye——
T 1 y i
ffER TS R or | B8 3?% fﬁ%‘%&sﬁi’“%aﬁ?ﬁéw%‘%ﬁ%%% eﬁ%ﬂ{a‘% Feon
B6A, 6 t
i{ﬂ'eér?e{%r pi | 31“%% s! ar"e@%\ag? %@M?Sggrﬁ%?ﬂ: finger

Kapocessors. ThegdP «Jaﬁﬁg flctor used to compute the UP TPC target value

Kdn BS scaling factor used to compute the DOWN TPC target

value
up TPC target BS | the TPC target value used to detect for UP commands
dn_TPC target BS | the TPC target value used to detect for DOWN commands
BS rxdTPC BS | the received TPC command for each base station
TPC_decision ABS | TPC decision for all base stations

BS - variable is maintained for each base station;
FP - variable is maintained for each finger processor;

ABS - variable is maintained for all base stations.



val ue(s) for each base station may be conputed for

each slot, each franme, or sonme other tinme interval.
woaommmpese the TPC target val ue(s), only the ROSHUS2004/005544
recent ( CPICII EC/ lo N/ lo) k value for each
base station is needed from#®2lter 616. [10361 For
clari ty pseudo code for a speC| fi c i npl ement ation of

F &=5s A% ' i P tatden| (B@cKEL4d onmands
10s deserq:bed JbﬂthgIﬂb|1@+§l. lists the vari abl es used

or thig n r short description.
2 Table 1 ﬁ%ﬁﬁg%es[%ﬁpt lgtnfq Lh”FI nger ABS the nunber

8f adsi gned finger processors NunBS ABS the nunber of
base stations belng processed i - an index used to

in rocessors. k - an jndex used

B 8@%[5 ﬁ@%’ﬁﬁ P 5 0s Pasetrsmdeng acErd e N
//Iﬁl@e;lf\?ﬁ)@%[ne{rent for each finger processor BS NtIo BS
110 neasurenent for each base station filtered

BS Ntlo BS the filtered Nt / I(r) measurenment for each
Fhoise gtald 66 <agh (baBS MekdoBSithe -Nold avatiiesf Ofz168€ 16)
jLQase atd_gn BB%S [¢ Ilngfactor used to conpute the
UP TP térgetﬁ%ra R +adn BS scaling factor used to
2€omput esetthléaml\ﬁﬁq‘@éoflﬁr §et2"lyallie up_TPC target BS

sbhe TPGitrar gefs wmatdie] usadlt&edeseat1é 00 ; UP comands do

PC tar PC target v S to. detect for
%O/\N %ﬁgs% %E%t}f() PC ?I}dhzél;%cglfl%d E’I“ﬁ%"commnd
>Por éach base station TPC deci sion ABS TPC deci si on
for all base stations BS - variable is maintai ned for
//CRH TR &Her BdsaAt pE iwifiEh s dAhSEHY ARI aiffi Nt ai ned for
each finger processor; ABS - variable is naintained
for all base stations. WO 2004/ 077695
COMDYtESPRD 4 ADEES i uel 2 SU Badl bhee os\tetiéﬂ ngescksf €18 aad 620)

1Qase ?ga(tég %glﬁﬁll% §;+) 10 For (i =0, i<NunFinger,

S n ex[l]] += Ntlo[i];

2 Saturate (filtered BS_NtIolk] to 2715- 1),

30 sqrt_BS_NtIol[k] = GetSgrt (Filtered_BS_NtIolk]);
40 up_TPC_target[k] = Kuplk] * sgrt_BS_NtIolk];

50 dn_TPC_target[k] = Kdn[k] * sqgrt_BS NtIol[k];

60 }

// Saturate (x to y) is a function that limits or clips x to a maximum value of y.

/1 GetSqrt (x) is a function that provides the square root of x.

// The UP and DOWN TPC target values may be stored in a table that can be indexed by
// slot format. For a simple implementation, constant values may be used for these TPC

// target values (i.e., not a function of slot format).

Deriving TPC decision for all base station (Blocks 640 and 650)

10 TPC_decision = *“null”;
20 For (k=0, k<NumBS, k++) {

30 If (BS_rxdTPC[k] > dn_TPC_targetik]) {

40 TPC_decision = “DOWN”; }

50 Else If (BS_rxdTPClk] < up_TPC target[k]) {

60 If (TPC_decision = “null”) TPC_decision = “Up”; }

70 }



30 } // IBSindex[i] provides the index of the base
station being processed by // finger processor i.
weiba4a77dds /i 0 for each base station with 1-pol eCTiu$2004/005544
filter (Block 616) 10 For (k=0, k<NunBS, k++) { 20
Saturate (BS_Ntlo[k] to 271%31); 30 diff = BS_Ntlo[Kk]
- filtered BS Ntlo[k]; 40 filtered BS Ntio[k] = Round
11 E8C decision!iRsd @b Mull” @ﬁaﬁly I tThTOR -3 LR IDOWRN rlesetslthpol e,
which is defined by h R gain. Conmpute TPC target

// TRCfssisfoprto éH%WI\b%l@ 1geavedohP ¢ privatand &r@narbésee%)on ig g

r
Y ot e SRUTRSppFisht Jod drEtetiifibean onligge i U i
/I Q@éo[‘éﬁz]reﬂ TP ¢dremest] BIefstied fkbg an UBRGoupnand@Gntl ande®@PRY =
up[ k] .* sgrt_BS Ntlo[ k]; 50 dn_TPC target[k] = Kdn[Kk]
/ eorgppepd bes WepdEleFd- 60 1 11 Saturate (x toy) is a
function that limts or cI ips x to a nmaxi mum val ue of
o cersqrt (x).is a fyngtion that provides the
- ' piep fethion ARty %) DOM TPC target val ues
1Gray ’b@leﬁum sdrtTrbaesids| 85¢ hat can be i ndexed by |1
28! ot i £ OEBLpan Ol [AreidL e APl ement ati on, constant
val ues may be used for these TPC // target val ues
function of slot fo riv
I %%%qt%a &ﬂl??q Whers the Hieatry captais a(V@ ‘%%2%‘%1%&9% %‘er rpgt of i.
35I'fPC(g%(a @jaﬁ_gtegﬁrmbhe ()20 For ( k=0, k<NurrBS k++) { 30
r xdTP tar get 40
Arpc dedisi 61(‘}[ l LF “’*I (BS FxdTPQ k] <
5up_TPC_t apgetTpk}gLif edlnﬂ (fitp@r o(@gr*sﬁléﬁma*ﬁm §
6d PC_glecision = "UP"; } 70 } WO 2004/077695
PCT/ US2004/ 005544

70 int GetSgrt (int x) {

80 int y = %;

20 int base = 1;

100 If (y < 0) cout << “negative y:" << y << endl;

110 While (y & OxfE£ffF£f00) // keep shifting right until
120 v =y > 2; // vy < 256

130 base = base * 2;

140 }

150 If (y >= SqgrtTableSize) ({

160 cout << “table size exceeded y:” << y << endl; }
170 Return (base * SgrtTablelvyl]):;

180 }

// GetSqrt (x) returns a value for 2048 times the square root of x, where x is a positive
// 16-bit number. Steps 110 to 140 shifts y to the right until y <256. At the end of the
// shifting: base = 1 if x = 1..255; base =2 if x = 256..1023; base = 4 if x=1024..4095;
/I ...; and base = 16 if x=2"14..2"15-1.

[1087] FIG. 7A shows an embodiment of a process 700 for determining the
reliability of TPC commands received from a transmitter (e.g., a base station) in a
wireless communication system (e.g., a CDMA system). At least one TPC target value

is determined based on a TPC threshold and possibly a weight, as described above (step



23 Il TPC decision is set to "null" initially. The
FR—of-the-DQ/\N rule sets the // TPC deci sion to DOW
wohodve7aecei ved TPC conmand for any base st at POW/US2004/005544
/'l detected to be a DOMN command. The TPC deci si on can
only be set to UPif // a pgceived TPC conmmand is
det elatﬁed ;lo be an UP command and no DOWN || command
7199S 1S SRT 18 et P & dofiplutide B @ tus@n t¢ Bleteek for UP
gﬁS) %8’4 defiﬁg SqrtTabfggﬁie 256 204i nt Sqr?TabIe
cofuBgmtlT abd BGWe] commangseas desaribeshatovin die reeraved. TRC commands

s porpgarc e o b e PP o} T o R 8 imand i
priﬁggé}%'r(ﬁ?l)e%% i%{e}gie% ;I)?GG %dn}lmg%i %téﬂ Ba{:ﬂ%e Eiglllt'@f (thertgmpdrizon (step
71?)“ E}ﬂc].at detectyd TRE gmypand if-a P(Q)W& c?lgmgmg) Qntcgﬁ% ca&gn%gd, or a
ROl o T, 2 (15,0111

(105 13@1Gas® shivesen*eBbodithént pf B5@rdcksy ¥56=for combining TPC

B

Jedst bhe PRESAfokt ?ﬁﬂle {Elctrtned UALHE tREMARS Badddrtsa TRE threshold
squar e root” of X, where X is a7p03|t|ve /1 16-bit

andupobsibly Stvejght frGhe transh@itish(steps 5>2)t Jhe AP G tanget valye(s) fgr each
e o BB | Dbl S, 8 T ant o
eagli ;t%%ﬂmnfzég%ge imhf)ared agaifftth® APE Targdl vdlue(s) for that transmitter to

obtain detected TPC commands for the transmitter (step 754). The detected TPC

commands for the multiple transmitters are then combined to provide TPC decisions
(step 756). Detected TPC commands for unreliably received TPC commands are
discarded. The OR-of-the-DOWN rule may be applied to the detected TPC commands
for each power control period to obtain a TPC decision for that power control period, as
described above.

[1089] Various schemes may also be implemented in combination with the
techniques described above. Some of these schemes are described below.

[1090] In a first scheme, a power lock threshold is maintained for each assigned
finger processor and used to accept or reject the received TPC commands for that finger
processor. The power lock threshold may be computed based on an average

DPCCH E_/N,, the E,/N, of any DPCCH field including TPC E,/N,,
CPICH E,/I,, or some other E,/N, or E,/I, measurement. For W-CDMA, the

TPC, TFCI, and dedicated pilot (see FIG. 2A) may be transmitted at different power
levels. Thus, the average DPCCH E, / N, may be different from the TPC E,/N,. The

power lock threshold for each finger processor may be set, for example, to the
measurement for the finger processor with the strongest multipath minus an offset (e.g.,
a few dB). If this value is less than a minimum threshold value (e.g., -20 or -17.5 dB),
then the power lock threshold may be set to the minimum threshold value. The power
lock threshold for the strongest finger processor may be set to the minimum threshold

value.



[10371 FIG 7A shows an enbodi nent of a process 700

for determning the reliability of TPC commands
woeswiwadsfroma transmtter (e.g., a base st aPCDMB2000/005544

a wreless conmunication system(e.g., a CDVA

system. At |east one TPC tasget value is determ ned

based on a TPC threshold and possibly a weight, as
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In a first schene, a power
[1098Eshdhda itisirdrachei e rdceived Vs §¢rgﬁ@dDP€CHg apd CPICH are

espisestedh iFesAIE D27 %E%Hé’? 4, %E rfap% elg@glﬁt&?% e[g e@ﬁ% power is
C%P%%H& hirge b@t@mcm}p%tww@ﬁo@m all base Aatiody ﬁt ﬂlgactlve set are
N, the EE |

of any DPCCH fjeld in udd
th"EﬁCCOElpatedNo dogot € mEmer iphalmesy B lmbﬁ@pC%@aV%Q, cglared, for
example, 19 tﬁgqgrlécras %V}er o5 1s%r%’thatnhﬁ times the smallest power ratio,

where X is a value greater than one. If power imbalance is not declared, then the

received TPC commands may be accepted or rejected based on pilot signal strength
(i.e., received power for the CPICH). Otherwise, if power imbalance is declared, then
the techniques described above may be used to determine the reliability of individual
received TPC commands and to combine these received TPC commands.

[1094] Tn a fourth scheme, only the received TPC commands for the strongest
received base station are used for power control. The received TPC commands for all
other base stations are discarded. For this scheme, no TPC combining is performed.
The received TPC commands for the strongest received base station may be accepted or

rejected using the techniques described above.



TPC, TFCl, and dedicated pilot (see FIG 2A) may be
transmtted at different power |evels. Thus, the
weaveragesIOPCCH EE | Nt may be different from tReT/TRDOED0SS44
/ Nt . The power |ock threshold for each finger
processor may be set, for eganple, to the measurenent
for the finger processor with the strongest nultipath
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or t jat finger processor are discarded
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fcﬁfhﬁ@éﬁi POty Rk foRtR Ecatzor@mandm the active set.
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may be conput ed
thedsEd FGﬂa EB@@bkeEmplémé‘ﬂ,tatibﬁiCﬂE@rbcdSbmg @RItCdr Ehesé techniques (e.g.,
or. some ot her EE / or ment
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[1511931 i onfort m@nftwm ineplemortgtiarpGhe dRekmigres fdascriliedt hergigsmay be

T B R e S, B
ﬁir%oﬁs’ata&kcﬁa@ceha&mt I'THe, softfchrd bistlek adyobeoftoPRGMH mpavery dmt (e.g.,

CPI CH power is
memory unit 322 or 362 in FIG. 3) and executed by a processor (e.g., controller 320 or

360). The memory unit may be implemented within the processor or external to the
processor, in which case it can be communicatively coupled to the processor via various
means as is known in the art.

[1099] The previous description of the disclosed embodiments is provided to enable
any person skilled in the art to make or use the present invention. Various
modifications to these embodiments will be readily apparent to those skilled in the art,
and the generic principles defined herein may be applied to other embodiments without

departing from the spirit or scope of the invention. Thus, the present invention is not



conputed. The DPCCH to CPICH power ratios for all base
stations in the active set are then conpared to
wdevmar7dsr power i nbal ance. Power inbal ance nmrgTHS2004/005544
decl ared, for exanple, if the largest power ratio is
greater than X tinmes the sma7l est power ratio, where
X is a value greater than one. If power inbalance is
infaledR0AlBHd folRNerhb&limess 8hy @ hdel wnismttacomded the widest
accepted or rejected based on pilot signal strength
scope eonsistant é/nth prnles gd nayel discigspd heficte,
[ lkared, then the technlques
n@@@@rlb %%@I#%y el§sed to determ ne the
rellablllty of individual received TPC conmands and
to conbi ne these received TPC commands. [1094.] In a
fourth schene, only the received TPC commands for the
strongest received base station are used for power
control. The received TPC commands for all other base
stations are discarded. For this scheme, no TPC
conbining is perforned. The received TPC commands for
the strongest received base station nmay be accepted or
rej ected using the techniques described above. WO
2004/ 077695 PCT/ US2004/ 005544 26 [1095] The
t echni ques descri bed herein can nore accurately
deternmine the reliability of received TPC commands.
These techni ques may be advant ageously used by/for
termnals that are in soft handover as well as those
that are not in soft handover. [1096] The techni ques
descri bed herein may be used for any cl osed-I oop
power- controlled wreless comunicati on systemt hat
sends TPC commands to control transmt power. For
exanpl e, these techni ques may be used for CDVA systens
such as WCDWVA, |S-95, |S 2000, and | S-856 systens.
Different systens may send TPC commands in different
manners, using different channel structures, and so
on. Moreover, the TPC conmands for different systens
may have different formats and/or different polarity
t han t hose descri bed above for WCDVA. The number of
TPC target values to use and the values for these TPC
target values nmay then be dependent on the format and
polarity used for the TPC commands. [1097] The
t echni ques descri bed herein may be inplenmented by
vari ous neans. For exanple, these techniques may be
i npl emented in hardware, software, or a conbination
thereof. For a hardware inplenmentation, the processing
units for these techniques (e.g., TPC processor 364)
may be inplemented within one or nore application
specific



integrated circuits (ASICs), digital signal processors
(DSPs), digital signal processing devices (DSPDs),
wonrogriamyabl e | ogi ¢ devices (PLDs), field programusios/005544
._gate arrays (FPGAs), processors, controllers,
m cro-controllers, mcroprogessors, other electronic
units. designed to performthe functions described
herein, or a conbination thereof. [1098] For a
softmare i npl enentation, the techni ques descri bed
herein may be inpl enent &LAIMSodul es (e. g.,
procedures, functions, and so on) that performthe
functions described herein. The software codes may be
stored i Ny AR & wiBleks dBnBnmicatBREENm Bhrhpideg:0r 362
in 3% and executed by a procesSor (e.qg.
cont 4 ednhmtaﬁkﬁﬂumt op&elye tolprvisrmirgnsumit powgycqsvérol (TPC) target

d w. t.hi n cess ext ern o the
V%‘i‘%‘b‘é ‘Hr eqrpInfRg quﬁagﬁg C?:‘X ’5@6 88WH| %ettl |&vel y
coup} E&e&tfbnt 18t BHRHBRSQI cothfhrd/ el 1Reived TERCScoREN MRS agamst the
known 1n the art. [1099] The previous description of

TP@etarict clabse dné rmoudqedﬁt@:wds FCoepmarnds hageblon reguljs of the
erson skilled in the art to nake or use the present
P*on. Various nodifications to these enbodi ments
will be readily apparent to those skilled in the art,
and the generic principles defined herein, may
appl 2ed t Shodevise efplen hewWaareiy;the, éﬁFCtl@e‘B’é"r]Floﬂ?ﬁrafl?’%Fﬂ provide
t ! e ein the
o PR PG, oBlrRER G, Blont S0 BYET ) o ¢ MmarkdSand where
d&é&é@@@%ﬁﬁ%ﬂéiﬂdm&é’s that the dedived TRE danmhemstisuordiable when an

enbodi ment s shown n but js.to _be ed t

shaobgs valuag e RS SEL e B S R RY BPCLS Rt s, o

features discl osed her ein. [1100] WAI IS CLAIMED I S:
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A degi ce [The dew':areﬂcésim towareindhe TBE target eakye is determined based
[ conmputation unit operative to provide a

Otllaénﬁgﬁif g oder control (TPC) target value used for

determining reliability of received TPC commands; and

a detection unit operative to coneare t he recelved TPC
conménds Abaidedce 0 aln‘ﬂ'@@"h@fﬂ@éh BE glareshaid sy imgidon of signal-

det ect ed TPC f th
t%gﬁ%gtfg%ﬁa &ﬁﬂg’r%&ﬁeoe & a|8m a?/\/n)er elﬁ t he

detection unit is operative to prOV|de

C

5. The device of claim 3, wherein the TPC threshold is a function of
energy-per-chip-to-total-incoming-signal ratio (E,/f,) for a pilot and signal-to-

interference ratio (SIR) for the received TPC commands.

6. The device of claim 3, wherein the TPC threshold is a function of

energy-per-chip-to-total-noise-and-interference ratio (E,/N ,) for a transmission

received alohg with the received TPC commands.

7. The device of claim 3, wherein the TPC threshold is selected based on a

tradeoff between probability of false alarm and probability of missed detection.



a detected TPC command for each of the received TPC

commands, and wherein the detected TPC conmand
wondi4mat®s that the recei ved TPC command i s unperiuabioa/o05544
__when an absolute value of the received TPC command is

| ess than the TPC target vabk¢ie. 3. The device of claim

1, wherein the TPC target value is determ ned based

on g TPCiar gshed bf dlainlhs, aietie @b TP@i rarget whiee eisnfurther
the TPC threshold is a function of si gnal -

detepmined dasadraarfeweighti o (SIR) for the received TPC
commands. 5. The device of claim3, wherein the TPC
threshold is a function of
enerqgy- Deﬂret‘deivimetdfctanheﬂ ilredmilegveggnals waghted (@ﬁ-noiseﬂnd-
110) for a pilot and signal-to- interferepce ratio.
infegfoRpcd-t-tofhdngossiag vignalr prtioc binblad SSIBATTIE 2dpPuRitGr of the
claim3, wherein the TPC threshold is a function of
fe@@i@dgw(éé?n@“’rp%ito total -noi se-and-interference ratio
(E, IN) for a transmission received along with the
recei ved TPC commands. 7. The device of claim3,
wherdi.n tTHe d3Rad bf el 8, vbersyl st eenpuiaiéen @ﬁltds operative to

tradeof f between prohabil j m and
dqberaBag? Metgptesk Naf Becstimgty E%P‘gh"ft %/@JS%% P 7igRggnstances for the
PCT/ US2004/ 005544 29 8.
B ETing %S@P@W‘H?‘&gt"?\)’vﬂgg’g@d 81/} resfimpes Bt oy of gl
9. The device of claim8, wherein
mtsﬁgceﬁé‘? 5"1@“’1\@ g'e%tght ed total - noi se- and-

interference-to-total-incomng-signal ratio (N | 10)

estimate for a transmtter of the recelve ﬁ tive

comﬂahds The devige of eslige Lofvhereat they CORRURRPT, Upifels operative 1o
rg/g%l}f%;\[t 8@e<¥b@1dt'liﬁé a?é’& fu]'gé’ %ﬁe?em@fetﬂsmpé tﬁ’gé‘ﬁ}aﬂﬂgl@@sed to

[urality of “sign
déteﬁﬂlﬁ@ eaeteplthd heeived mmmommanm alretTdP s:@nuqus,uaral whyrem the
of weighted NN I 10 estinmates f ur.al
sespBhaPC st ualbeis S50 GbUGEH R & Trien e Tosevedy FEC Gpmagds are
wherein the conputation un|t is operative
Dﬁ)wpc%gg%l%jgsfl rst and second TPC target val ues,
wherein the first TPCtarget value is used to

ggm%ndge gln te%ép F 11{1 ﬁgewﬁgrgghglc.ﬁ%%mgr%é?&{/ g}) target values

%%dmmsm feesnd feelifieReiovs despREGveBMMEN d s
a r e comrands.

13.  The device of claim 1, wherein the wireless communication system is a

" Code Division Multiple Access (CDMA) system.

14.  Anintegrated circuit, comprising:

a computation unit operative to provide a transmit power control (TPC) target
value used for determining reliability of received TPC commands; and

a detection unit operative to compare the received TPC commands against the
TPC target value and provide detected TPC commands based on results of the

COmparison.

15.  An apparatus in a wireless communication system, comprising:



12. The device of claim1ll, wherein the first and
second TPC target values are determ ned based on
woiowo7aa98 second scal i ng factors, respectivel pCTA82004/005544

conmuni cation systemis a $pde Division Miltiple

Access (CDMA) system 14. An integrated circuit,

COMtdasit B8 dere@iRL! Allaf@init PolveP RENIRS] (IPQ)Otafeo Walle wed for

transmt power control (TPC) target value used for
dettahming relishjlityedfiregsivad TPGeommerdsyed TPC conmands; and

a detection unit. r.at i. ! IME S dRG alue:

c ot [ gaieting B Bl L SRRARE: Sk BCTRE rd&Satue
andet ected TPC commands based on results of the :

conmparison. 15, An apparatus in a wreless .

comuin doT BiPViljag ettt Si WS gﬁcﬁ&%ﬁé@f%me“’ed TrC
i%rlc”lgllﬁ%?&ﬁ/ A02%84u ¥ Me%’c}fgg%%ﬁg@ﬂ%e?&ﬁ tREHBEMNEN I TPT dommand

power contro target val ue used for
indiested tHan iegretel e BPCi doynrodndr is amiralableTwimr amabsedige value of the

means for conparin he r j ved, TRC commands agai nst
re¢eed TS ?%P@é?‘?%ﬁalF%éLan@ﬁ&%ﬁjetﬁ@t YAPpr ovi di ng a
detected TPC command for each of the received TPC

commands based on a result of the conparison, wherein
t he et ecA edetiRT of aletemining meliabality oft Wansmih pov et e (TPC)

TPC conmand i.s .unreliabl e.when a t '
CopHERQTErYEl P ChnARTIG 1Bok PRt neoniuifattn, svsm,
coffiridfhg: 16. A method of determning reliability of

transmt power control (TPC) commands re ,eliﬁed 1from & TpC

t r andstérmiming iarTBE (erges velils useshfon dPerTge wiiabilify of received TP

co r%_si ng: determning a TPC target val ue used for
CHEA N ning reliability of received TPC conmands;

COoNMP@nhpgin fies feecietd TRC EhGnmadyaguiist Spal RS targdi@alipCnd

target val ue; and rovi di n det ect TPC.co d

for mra¥iding adgtectedc Qéamﬁ%d%ﬁﬁ%ﬁ%d%feg‘&a@%‘ﬂvma commands

r t kSan ' fadi h
Rt i i e

thee@ivedbRC wommand isbsardisble wighua afsolubevalve of thegrergreed TPC

command is | es n the TPC target val ue.
command 1s less than t eIFIB% target value. g

C
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17.  The method of claim 16, wherein the determining includes

obtaining a weighted total-noise-and-interference-to-total-incoming-signal ratio
(N,/1,) estimate for the transmitter, and

obtaining the TPC target value based on the weighted N, /I, estimate and a TPC
threshold.

18.  The method of claim 17, wherein the weighted N,/I, estimate is

computed for each of a plurality of signal instances for the transmitter, and wherein a

plurality of weighted N, /I, estimates for the plurality of signal instances are summed

and used to obtain the TPC target value.

19. A processor readable media including instructions operable in a wireless

communication device to:



17. The nmethod of claim 16, wherein the determ ning

i ncl udes obtaining a wei ghted
woab@smos se- and-i nt erf erence-t o-t ot al - i ncom nBETIUSL@MU/005544
.ratio (N | 10) estimate for the transmtter, and

obtai ning the TPC target val3ue based on the wei ghted

N, | lo estimate and a TPC threshold. 18. The nethod

of chaddhide’ a tYhRME PowdiecoMdbB lTRC) Migétl valu€ sikddidreddt@mining

conputed for each of a plurality of signal instances
refighilityhef regeavpd ARG eou swherein a plurality of

wei ght ed I ' f.Qr: ' .

of or e et el B bR ERus Eink e MPES Glad Yol and

TPC frarideta defstied TEC clmpiandefos aach eddhblrecamedi BPC commands

including instr [ [ i e
b S O B FPEERR. WS SUGHPDIFGasormans indicating that the
re@&%w $ 44s lﬁ}elfaﬁfe%ﬂéﬂ‘%naab%él@fés Phlhe RAWBE received TPC

control < target value used for determning
coremb@bisliess yhanf the FPEi tarpelt FRE. commands; conpare the

recei ved TPC conmands agai nst the TPC target val ue;

and provide a detected TPC conmand for each of the

recepyed AR(vGRMRRARIesP8GRMuBRafod %%’_eﬁni, coptibiag:

conpari son, the detected TPC comrand indicating that

the amempitaticn TRT aperatisindo Provide @ Mapwnié naweh cagfrol (TPC) target

bsalute value of the received TPC command is |ess
V%H%ﬁ“@ﬁ@ﬁ%cpwlaé?tht&%sﬁ%% 0. A device in a wireless
COMTY RileatidiP Anis YWHRtve EOEMMpaEE Mg redeicedIPCatdnamandsi for each of
operative to provide a transmt power contr

ol (TPC .
theaplyestity oftransnditsers ageinstdhe APp tarast velpe for é’f?&gﬁiﬂ% fo provide

d%g%ﬁ%ﬁ‘%?% ,,Hﬂdgﬁ&gtﬁga sYrﬁtt%roaﬁ npare the received TPC

OFeac e plarality of transmitters _
agai agaIPQ bEnbiRG iRt tv abnikink detetted TRCGosminandsy for the plurality
provi de detected TPC conmands for the transmitter;

of ransanittys o propIdeciP ofesisitiSve to conbi ne detected TPC
commands for the plurality of transmitters to provide

TPC deci sions. 21. The device of claim20, wherein the
det e@tj on Thaidtvics oHeleinal0,weherain thraoddtention anid és epsratyepeprovide

oA SEE € preaainian g g LPE ol Fad BRI s fetectea
TP R BinHiRhRk b he rebendarP@bsahiahe is unreliable when an absolute

value of the received TPC command is less than the TPC target value used for the

received TPC command.

22.  The device of claim 21, wherein the TPC combiner is operative to

discard detected TPC commands for received TPC commands deemed as unreliable.

23.  The device of claim 20, wherein the detection unit provides a plurality of
detected TPC commands for the plurality of transmitters for each power control period,
and wherein the TPC combiner is operative to provide a TPC decision to decrease
transmit power if any one of the plurality of detected TPC commands for the power

control period indicates a decrease in transmit power.



val ue of the received TPC conmand is | ess than the TPC

target value used for the received TPC command. 22.
wohe4dewiose of claim 21, wherein the TPC conbi RET/US2004/005544
__operative to discard detected TPC commands for

recei ved TPC commands deened2as unreliable. 23. The

devi ce of claim 20, wherein the detection unit

provigdes phePdevicdl bt Ma@f 200@heetethe THE cagsnndite far edchef the
plurality of transmtters for eac ower_ contr ol

h
plyrelityoef, transmdttep oy Beterntined trmed @8nb il Rer thresheldendtd Weight for the
tr%%ovtjbede a TPC decision to decrease transmt power if
Vl he of the plurality of detected TPC commands for
the power control period indicates a decrease in
transmt power. WO 2004/ 077695 PCT/ US 4/ 0055 .
IR salpadeviseotdaim &b rbearin i 6T GER ke Pislity of
a {ofeq et -Riselg-i febd-tottoPdl-incoming signal ratio
m?gl%ge?ﬁ xét é?@eﬁgg{eg etﬂﬁimﬁ%&? B%algtg%jﬁon aE TPC thres h%l dgn
(180d YeswRia@for fiertrankeitict.r ansmitter. 25. The device of
claim 24, wherein the weight for each of the plurality
of transmtter is a weighted

t ot al - noi se- and- i rferepce-to-total-incom ng signal
rati® ( hq‘?ei’ eogléfqul"rgtoe LRt disnitter. 26. The
devi £eyfibol dofibMe Qperativd REEorRIIAP BataisgAboResiiddal for at least one
conbi ner operative to conbi ne data symnbol estimates

sigel ingtancsafor eoele tragsrpitiar 1o MEQVAdR Eher riceiwad HRG spamands for the
trto rovi de the received TPC conmands for the
PP tter. 27. The device of clai m 20, wherein the
TPC conbiner is operative to discard detected TPC
commands for any one of the pluraljty of transm.tters ..
when2h  sEeoigvise gHatlaigy 20 t‘Xheéeé’E‘ith‘ét]éPc; &P I 18 operafive to
df#]a%] Zig{egeﬁrﬂif’é ﬁgﬁinﬁ)ﬁﬁg% iy Wﬁ@ﬂ)ﬁé BF ﬁfedgfuﬁ[lﬁ? ReltHnsdBters when a
e device of claim 27, rein the second signal
setufd bigiyal @@blityrsemate fanthe transmitter is below a predetermined threshold:
ener gy-per-chip-to-total -noi se-and-interference ratio
(E. IN) estimate for a physical channel used to send
the secei Eﬁ&' ddRG OB 93 witdein The s&t8Ha eBnall qualiff eitidibte is an
wherein the second signal quality estimate is an ]
R Eey-Hot- -t uitgl-iodset midahterforenee aatib (A ENfeessimage fert p physical
(E,, / N1) estinmate for the received TPC comands.
chnelTised theseind ¢haofecaived TPQOommaad®i n t he wirel ess
communi cation systemis a

S

ir

29.  The device of claim 27, wherein the second signal quality estimate is an

energy-per-chip-to-total-noise-and-interference ratio (E,/N,) estimate for the received

TPC commands.

30.  The device of claim 20, wherein the wireless communication system is a
Code Division Multiple Access (CDMA) system.

31.  Anintegrated circuit in a wireless communication system, comprising:
a computation unit operative to provide a transmit power control (TPC) target

value for each of a plurality of transmitters;



Code Division Multiple Access (CDMA) system 31. An

integrated circuit in a wireless comunication system
WOQn@ri7s9ng: a conputation unit operative to pPOVIUS200a/005544
__transmt power control (TPC) target value for each of

a plurality of transmtters33W 2004/ 077695

PCT/ US2004/ 005544 33 a detection unit operative to

Con@{ieﬁed’tﬁﬁ%ﬁﬂ%&ﬂﬁe&@ ¥oRpeSE fkediveRTRConithiands for each of the
plurality of transmtters against the TPC target value .
pliralityt b transonisioist against s ABE teget gwlusc fos fhe pranggites fg provide

or t transmt : PC.conbi ner operative to
deEe(‘ﬂt"Pﬁliﬁg: mggflesdfoﬁ'%t%g%nétﬁgsaﬁflor the plurality of
t r ansPLicefbired optratvaiid chRBitteddtsitahTPC32mmimds for the plurality
apparatus in a W reless comuni cati on system
ofdnpnitsrnig pravadnd P slecigi®er mining a transmit power
control (TPC) target value for each of a plurality of

transmtters; neans for conparing received TPC
commands Anapeastos of a whelegd conahuniyatoh systemnsoipissns

agai nst the TPC target value for th mtter t.o
o it o A R ARt (LPET B g cct o

| ﬂt}%fn gonbi ni ng detected TPC conmmands for the
pgﬁgura |tyso Transmitters to provi de TPC deci si ons.,

33. rhearst fowdcopipaciogiriepsivey TPEHsommapdsnder easht ol fhe mMpgglity of

conmands recei i n i.rele Lcatian: sy
RS PRYRGRE ol TG ALUFrer iy JaPRRCE pRMEIEAR TC
cAnBhiisabt th¥ tRhsthit@nsAlt t ers; conparing received TPC
commands for each of theampl urality of tr

[ ggs rri,t t &S e
agai meanstforcorpginingdgtactedaR{e cqrpmangsefof the pluralityHt tragsmuitters to

r oVi et ed TPC commands for the transmtter;
p&ﬁ@eggﬁ“bgﬁlsﬁg&det ected TPC commands for the plurality

of transmtters to provide TPC deci sions.

33. A method of combining transmit power control (TPC) commands
received in a wireless communication system, comprising:

determining a TPC target value for each of a plurality of transmitters;

comparing received TPC commands for each of the plurality of transmitters
against the TPC target value for the transmitter to provide detected TPC commands for
the transmitter; and

combining detected TPC commands for the plurality of transmitters to provide
TPC decisions.



