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The receiver receives the transmitted signal and processes the received signal to
obtain data symbol estimates, which are estimates of the data symbols sent by the
transmitter. The receiver may also recover the signaling for each data frame and then
process (e.g., demodulate, deinterleave, and decode) the data symbol estimates in
accordance with the recovered signaling to obtain a decoded frame, which is an estimate
of the data frame sent by the transmitter.

The receiver may need to correctly recover the signaling in order to properly
process the data symbol estimates and obtain a correctly decoded frame. There is

therefore a need in the art for techniques to achieve reliable signaling.
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reliability if deemed applicable. V

Another embodiment includes an apparatus comprising means for determining if
improved reliability is applicable for signaling for a data frame; means for sending the
signaling without improved reliability if deemed not applicable; and means for sending
the signaling with improved reliability if deemed applicable.

Various aspects and embodiments of the invention are described in further detail

below.
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[0026] A terminal may be stationary or mobile and may also be called a user
equipment, a mobile station, or some other terminology. A terminal may communicate
with zero, one, or multiple base stations at any given moment. A terminal may be a
cellular phone, a personal digital assistant (PDA), a subscriber unit, a wireless modem, a
wireless device, and so on. In the following description, the terms “terminal” and
“user” are used interchangeably.

[0027] The techniques described herein may be used‘ for various wireless
communication systems such as Code Division Multiple Access (CDMA) systems,
Time Division Multiple Access (TDMA) systems, Frequency Division Multiple Access .
(FDMA) systems, and Orthogonal FDMA (OFDMA) systems. A CDMA system may
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with various parameters such as, e.g., a frame size, a code rate, a modulation scheme,
etc. The TPC information is used for transmit power adjustment. the SS information is
used for timing adjustment so that bursts from different terminals arrived aligned in
time at a base station. Various burst formats are defined in UTRA TDD.

[0030] FIG. 3 shows a burst format 300 for the case in which a burst carries TECI,
TPC, and SS information. Burst format 300 may be used for the downlink and uplink.
Burst format» 300 covers two bursts to be sent in two timeslots, one timeslot in subframe

1 and another timeslot in subframe 2. Each burst includes a first data field, a midamble
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DCCH block to generate an interleaved block, and appends TFCI, TPC, and SS
information to each interleaved block. The transmitter then performs slot segmentation
and generates four bursts for the data frame.

The transmitter may receive traffic data at different data rates for transmission to
the receiver. As an example, the transmitter may have a voice call and may receive

voice frames generated by an adaptive multi-rate (AMR) speech codec at data rates
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fhe, TRQ de3 The %Zawer g Blj. povengl evel nays
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TFCI for the case w thout DCCH, V\:hICh has | ower power
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ehanmak. co&ﬂﬂ? sEiimhdsToAPPC DXk Bt & pbvﬁbrﬁﬂ’oaﬁ e cbakolfitiammbsode used
approxi mately 12% for SID franmes, and approxi nat el

oSkt G5t N Figness whpRARSHERGBTES BT S ST AP WRORVEI ey a lower
gl oS 02 P IR RO R s e
EH@Edmielvy,brdnﬁhe fovtattangeit powerlere m§y0R4d} inllhsgs reliability for TFCL
h&lqlﬁgt‘gg ls{rg}égtg(;rg} QSreT;'):e oﬂrﬂ% tg edelte r'r(ljev (tahde i‘ERvgfr ‘rﬁ&f for the case
without DCCH, which has lower power levels for SID and Null frames. For 4X
repetition code (which is used for 1 or 2 TECI bits with QPSK) in AWGN channel, the

FER is approximately 0.5% for 12k frames, approximately 12% for SID frames, and

approximately 27% for Null frames. The FERs are even higher for the (16, 5) bi-
orthogonal code and the (32, 20) Reed Muller code. The high TFCI FERs for SID and
Null frames will adversely impact data performance.

The reliability of the TFCI may be improved in various manners. Several

embodiments of improving the reliability of the TFCI are described below.



enbodi nents of inproving the reliability of the TFC
are descri bed bel ow.[0042] FIG 5A shows transm ssion
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may be sent in four tineslotsgof four subfranes of a
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iven tineslo the t Jpower used. f
i St ottt e BTN B P MR T e Walghieples, and the
RANEIndRRsth fcepict Be tHATBCE &’é’ﬂé%&rd dr®Qdnt]in lthe Bentwaetimeslots using
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power used for the data symbols.

It can be shown that each doubling of the TFCI repetition factor results in
approximately 3 dB improvement for the TFCL  For example, an SINR of
approximately 1.3 dB may be required to achieve 1% FER for TFCI with the bi-
orthogonal code in AWGN channel. The required SINR may be reduced to
approximately -1.7 dB by sending a TFCI code word twice and to approximately -4.7
dB by sending a TFCI code word four times.

In an embodiment, a TFCI code word is transmitted with improved reliability
only wheh needed. Power offsets>may be determined for all supported data rates.

Improved reliability (e.g., 2-time or 4-time repetition) may be used for the TFCI for



dB by sending a TFCl code word four tinmes. [0048] In
an enbodi nent, a TFCl code word is transmtted with
wo pprozaa reliability only when needed. Power PET/B81086/033242
may be determ ned for all supported data rates,
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[0050] [ 0050fheThReeiveCEHtMas ald bbpieNsf aicha: opdeewonf seat fiF @ldatofteme. The
word sent for a data frane. The recejve

I copbi ne
SPHVOTRTRY esphias 2H SEGBEames & WEbR REROTRET Ty fSihg g frame. In
&{eaé}ﬁboﬁlﬁeﬁggeerg&%r ﬁ@ﬁ&ﬁg&% élﬁlgiee&%kég‘?ﬁg BRI fuRdd®e STFTR|cBpies on

averagli ng a suns t pres on
§$Wﬂbbl=lb7ysmhsﬂidbashashs andtheraerobdimentyitiond reveiver petfierms maximal

{;@8 g}q\g/l(%{mgg o ‘gerzrlg‘gsf thg égﬁ&ﬂg%‘)x %agﬁ))riﬁggé}wgcge{iﬁg the received
ég\% gf' gﬁiit @F@Bc%yrta'ﬂétsuﬂig e woRMted %Pﬂlbﬁld for AIDEFOECcghits @ymbol—

tfor al copi es, - synbol. MRC
oy-vesba)r SR gives @n@atetroweﬂghll tOc%BCb@W& Withi Bl received SINRs,

r i ved SIN equallty of the
Wgﬁg,flﬁaé’dn% ﬂ["b@ﬁ‘]ty éiT‘fhat %B%Xﬁr@ descri bed above
[0051] | NPr OYRe EMBodifleh&liebdribed Qﬁoﬁéﬁﬁipmﬁethedalieanllty of @fCT athen data is

variable transmt power |evel,_ e. due t.o vari at.i Lons
et abm‘eab&trammly peNies leYelacgoidie te APFiatins fp ol activity during a

?(')1 ?1 'nggﬁi gf%p%lg‘g%a?lgh@ﬁfdli?%éhhﬁ%%{h’gng SEF%(II %g? gvloy@fcglr times
cin fedtdeethe TRCIEER to bpprogimately d1% of better for most channel models for
SID and higher rate frames. However, even replicating a TFCI code word four times
may not achieve the desired reliability for the TFCI code word if sent in a Null frame,
which is transmitted at very low power level. For Null frames as well as other frames,
TFCI performance may be improved using the techniques described below.

[0052] In an embodiment, the reliability of TECI is determined based on the received
SINR of a data frame. The data frame may be sent in multiple timeslots. A received

SINR may be determined for each timeslot, e.g., based on the midamble and/or data

portion in the timeslot. The received SINRs for all timeslots may be combined to obtain



SID and higher rate franes. However, even replicating
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unreliable. Wth blind decoding, the receiver may

decode a received frarre based on different data rate
hypot ses aq,gﬁt HRelibblane Ifs Reed vt §INR HrSABR Threshold

[ 0054] ffcﬁlvﬁ OdiriEOE b1d NBelLli@bi ity of a received Eq()
TFCl code word is determ negk[) conparing the received

SINR of a data franme against an SINR threshold, as

[00ss1 f ol | oug e ﬁa'ﬁ%h'(@p liige feEmB@&‘ grvedodd Wgrdﬁs HDRd Pé’lﬁﬁﬁq{“ the received

Recei ved TFCI Eq (1) [Unreliable Otherw se .
[%BS?XCPwSe@Qa‘EM tiirgshold jaad rie deémed] ulrelible outberwdsed The SINR

r.e ved .Sl S t
cg% f bR Fba alohTR Y Rl FrRE PR RoroTR goapiectiable
ttlliErnetﬁél pfo@albiﬁyy sfedesediag tedTBOCdbdE Radrd in érrditi8 1ds6 BRinMBS target FER
TFClL _code word is deened reliable, then the

pPobEHh | Theys YR thesekeld mepvihscletrrmined da sevretl ananneter ror i s

o0 25, 9514082105 S50 Sl ARG DSBS
entSeNRméfset, TheaageNRINR neythel adjissddst epcswe‘rexd»nbalsledp @hachieve a
%esnedqevel ‘oS pNeI:?form%nce e.g., 1% FER for data frames. The transmitter may adjust
the transmit power of data frames such that the received SINR is at or near the target
SINR, as described below. The SINR offset may be determined based on the received
frames. ‘ A 7

[0057] FIG. 7 shows the relationship between the SINR threshold, target SINR, and
SINR offset. A plot 710 shows a probability density function (PDF) versus received
SINR for Null frames. A plot 712 shows a PDF versus received SINR for SID frames.
Although not shown in FIG. 7, the PDFs versus received SINR for higher rate data

frames are to the right of plot 712.



an SINR offset. The target SINR may be adjusted by a
power control |oop to achieve a desired | evel of

wpeoooeatence, e.g., 1% FER for data franmes. TheCT/US2006/033242
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transmtter may adjust the trapsmt power of data
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R e T e
thedearget SINR for SID frames and the SINR threshold. The SINR offset maybe
determined in several manners. '

In a first embodiment, which is referred to as a fixed SINR offset, the SINR
offset is determined based on the variance of the received SINRs for SID frames. If the
PDF for SID frames is a known distribution (e.g., a Gaussian distribution), then the
point at which the cumulative distribution function (CDF) is equal to a target SID-to-
Null probability may be determined based on the SINR variance. The SINR offset may

be defined as follows:
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target FER for TFCl, the SESJR threshold nay be
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[0064] ?\I;gl %ﬁa}gégoDﬂéﬁ&\%ﬁF%%ﬁﬁr}gy 1 talJ\B?r gq ta? ehanra pt1veS’SﬂFR offset, the
SINR offset is determined based on a measured SID-to-Null probability. In this
embodiment, unreliable frames are initially identified as received frames deemed to be
Null frames because their received SINRs are below the SINR threshold. The
unreliable frames are decoded to determine whether they are actually Null frames. The
SID-to-Null probability (Pgy) may be ascertained by counting the number of unreliable
frames (K) not decoded as Null frames within a window of L unreliable frames, or

Pov =K/L, where L may be 200 or some other value. The SINR offset may be

increased by an OSyp step if Pgy exceeds a high value Py, e.g., P;=0.02 and
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@smémgmpfmmbmsmwduhlsthémiﬂduéef MSID frames to be

f unr liable fr PSN =
&elrglléa‘af@rr%ﬂi}{] g%g d&? s Ja g BF wsed %HeP ] QSUP and OSp.
o¥ffes ehclﬂﬁﬁud&ﬁemtrtﬂ’rtﬁélSNR R¥fseNa Qfﬂﬁ%ﬂ%& Pg! g fg Ogﬁgunrega%le frames)

exce%ds a, H%h val ue PH,
Nnﬁ’é‘fbl% thﬁ,l@INPg Offé‘%'i lﬁmy Cl%lﬂgeﬂ r dihés whatipegiod may
RELAT BEL18S dMhd ?%P?B? (because of a low SINR of fset.

ncr eaS| ng the Set by OSup woul d then reduce
[0065] such dhe HINRy efftes . mGo ive adodstkained fe bSWNRiOTA §féHet€BMm9@ range to

g asedb H %ENsteplf P SN falls below a | ow
Vet Qyef ang, ugder tpobheprgdetemnined gargedBRy he Idetermined by
ﬁﬁl A t e red @as
ey sig Rl A18s, éinﬁﬁ%l%@sﬁfeﬂféﬁ%r %ﬁ& @? fogé?}](?ﬁleagr ageipﬁzadent on

Nul T frames because of [ arge
ehpand| mpdeds Thepredgtemsbid wmgt chatytve frdnn chioe 8 (B & sSH other range.
O her val ues may

frame | ared. as_ Nul | anes.

[0066] al so léé gescglgd ?1%% n}?nt E\aﬁlﬁ T yanoyschrirgl anodslsoand can adapt
adjiffstemestannd] cohditiShINRIIRS fes&id erﬁad@ﬁh@nt RIBES 4 ré\ﬁmg: an fimate of
@%Runr eliable frames) may be applied during ihe

varansgangd mayobe Bseaigdp ﬁ*ﬂi yammcs ipeot mailably or is too noisy.

SDSf R
i A R
fozadiyst the SENBubreshald direatyd - under adJ ust ment. The

T pred ed range determ ned by conputer
[00671 & cfrlb8 e,rg'%(?%gmégﬁgﬁﬁigﬂ?ré%m may hesetes fedlowsand

may be dependent on channel nodel. The predetern ned
rangeSINy Tecsho@m T4t d ot her range.
[ 0066] The second en%otg}sﬁe%lt Q% %Feﬁ%s'ed for various Eq (3)
channel nodels and can adapt to different channel
[0068] condl Thedmget SR Sseaijustedepbibd ipowet cah0®s 100ptto bEANS Be ¥teet FER -
5 I NR . vari ance and may be used if the SBSf
var| ance |S B¢ e espiepeyer lssadi‘@EdH&S%@/OHTh‘étagE@oﬁHR the

digtiibatioe of réveived eSTNFRAalk® vadkd Shitht @E l?%%% I@ilhs%énceat%e SINR

escri bed above, or to adjust the
threshald psyadjusted along with the target SINR, the FER for TFCI will track the target

FER for data frames.

[0069] Computer simulations were performed for the firsé embodiment in which the
SINR offset is determined based on SINR variance. The computer simulations indicate
that the FER for TFCI may be reduced substantially for various channel models, e.g.,

from about 20% to less than 1% for some channel models.



[0067] For both enbodi nents, the SBSfR t hreshol d may

be set as follows: SE R Threshold = Target SINR - SE R
w@pdogmees139 Eq (3) [0068] The target SBSfR i s adpCimUszoeg33242

t he power control |oop to achiygve the target FER for

data franmes. Since the transmt power is adjusted

[0070] based MG, 8R@owa b PBtve Bl ndcBRarfing BOO Bt hdaﬁsté)fhe transmit power of
received SBSIRs al so varies with the target SI R

8| d@éeetrménsm ﬁaomﬁh@ fhesnalttestodl teseivar. aPowier cwntrhl mhehanism 800

! FE for. T trackthetarget
S a§§1§{er kfo zanﬁafB@B@f i:o(":’éi’néglut er sinulations were
[0071] per f orlmml 1b&y SGZlﬁtefrrgjtﬁo BaRe 1Ritcd vedEINR ok A ®ESirBhsmission

offset is determ ned based on SESJR vari ance. The

@9 FiN5e 8 Pessikle 4@ therargeh Bt dn epcht aliggated timestot, aF8INR estimator
T8 PEEL4RE LSRRI 8 b, 184 XBEHRUE I RYos g received

SRl 2 TPOeleseh0B804. APG g&eﬂdﬁ@‘\l\&lélaalﬂoiiwéwé@thb rta{get SINR from

mechani sm 800 that adjusts the transmt powe
G YRR RS Sl FBIATE Bhet FERYFS (YR pRShahe target SINR, and

o8 [

S T et Bt (e AP $201, TR ol is sent viaa

links 33802 the tlempmﬁelt oThairabsamittert ple)ccsscsetheefdedﬁlaolRtrhmmssmn from
data tr ssion as e as possiple ta

VB By R SPREoE FroefPe SRS Sy Poitdr Gk ncdpdestor. A TC

QelebivRiSaD Blettsesdch TBéRRdt TRC Is9aMbLY 88H pVRIaTa The dé@isﬁ)n which

transm ssion and provides the received SINR to a TPC

dechedtes whetBawan Ppoogepmdaeror Dovn edramandewes detsciethe A transmitter
tuﬁftgﬁ%trt glalglaﬂﬁé'étg ”Ehé‘ ?ﬂﬁlﬁﬁg p%orutﬂétdﬁéztgans JEPo%r]%% &Igg the TPC

recelrve enera
@eGgsisyurbol based on t he conparison result. The TPC

synbol i s sent_vi a@(g link 83Q.to the transmtter. The
- [0072] t rans metterpag} g gad adingoon adika340. tiughistypically yagy; et time and

cfaﬁ?%}’ SrmeRft QBkAliRS (ﬁ(‘f‘éée\f@é} %Exp Qgéé{%EPéM Eﬁfehrecelver

| ocated tineslot. A TPC et ect or 8 etects eac
pexﬁmualslyj pGaey.nbwkr kop 802 eti¢rpts tamaPGiol dwl stcdved SINRC At or near

i.ndi ca her an U .qr Down comrand was
o aBL ST ol hosPie o oTERS BEU "ol wste e

[0073] t I ans WuterNO¥E 804 @bntidvall ¢ abifsts A &kt SINR Hh 9Kkt ARe et FER is
TPC deci sion. [0072] Due to path loss and fading on a

REHRVegUDr ththdeth tappissiphy A fegsmiy £TX) idaie pm@:ssor 836 receives and
?ﬁe%&’e?h&% flgaﬂ{gis Wﬁ?l x{nﬁ&sfogl%nas Hillli 54, 'Pg%/agi 6ﬂr?c sor\égg also sends a

recel-ve e recelrver con
TIFGE tcudd esrd ithetach dap fidGR. aA (THItrslidbilityRic b ®ir 1816 ldetermines the

BGEIE O Jhe CHATgRde ot ok <60 rApDsAdFores e desedpsclelov. A
?&@fden@gRﬁ?%dbﬂééééoﬂ REs tp%&%es FhbRiztH &andBRlioh NAd decodes the

treactai%izl frames. RX data processor 818 further checks each decoded frame, determines
whether the frame was decoded correctly (good) or in error (erased), and provides the
status of each decoded frame. Adjustment unit 820 receives the frame status and the
target FER and determines the target SINR. Adjustment unit 820 may decrease the
target SINR by a ADN step for each frame decoded correctly (or good frame) and
increase the target SINR by a AUP step for each frame decoded in error (or good ﬁame).
The AUP and ADN steps may be selected based on the target FER and the desired rate

of convergence for the outer loop.



achieved for the data transm ssion. A transmt (TX)
data processor 836 receives and processes data franes

w0 o007028BE N Ssion via |link 840. TX data procesBOr/USBE6/033242

al so sends a TFCI code word wilth each data frane. A
TFCl reliability detector 816 determ nes the

[0074]y e| | aldi1G-t%shofvst dneerib@limenidel WBCT rdliabiliep dbeEBE 815 4 FIG. 8. For

[0075]

f ¥ ane, descriped bel ow. A receive | dat
SHBIEE 08 Pre 8 e E Buc B et drsennd bafow Widsin detector 816,
decsiBs virhtcs e6apvatod 1ARBI2 JBidahe RRRASERR vﬁ%‘{%ﬁ% as the data

further checks each decoded frane, determnes
trpfe of thevisceised Hawod Etmitch2r mey btpre thooeteiver SINRetiftthe data rate of

. vi des, the tus of each decoded
{54380 R AR 1351 L2 0B BISR o SRE Spnce v e
aeui el SINRr i etie ebRvantame ' t i :
éd { ;@\ﬁ]ge nt 1uniet 820 m?ﬂdgfd?@g Sgttaﬁgt%tggrﬁ{gg? 'h%?hggb?g.aNull rate.

(PLigr compitiationait 84 aeteives der SEXR watiaucegiad unit 912 and
g ' e rget. SBSf R b step for
BRETY e PR BB Pl b AR SompBlss Y S St Bups shown in
&ACALODNZ; tvépse theyschimgsialbre el depsRinoon ietatcdt 9BR GERFCT. An
the desired rate of convergence for the outer
S@g’é%ﬁ*f’iﬁ? EPRItaO HEHAI Grpceivbtie Awaet YNRTEW the SINR offset and
E6mb@es tHet INREHRSHAIT, §%§ \E/Iée gh(@nCin ugt'i:c%[e Qﬁlr i%gleyggig%yg%tector 918

processing for one recéi frame
whiaiis thejerezebSINR 6nd the STHBf Rreshold acvaepaearthel fabived SINR against

[ tains .the received SINR as well as the data
Fﬂaét !‘é]ll\g%%li\rgsgmo?de caélldy slares, the Teggived g I eade stosd s teifler reliable or
npetable 8adslNR the tbhpardn dadud, £.38 &s Aowc %@?@W ﬁlg Detector 918

frane is_determ ned. Unit 912 way then up
BigSHaRs il Foh celiakility indisatosc elfvibd SteiRd TFCHecode cedrdeld deemed

; j t ej onsi der . , Nul |
AT, {ion SR PBLEO R HRAR, R VeE FreE e, word and then
ddvodSB8E Rochred drnae ihaocordaict wikiha Ascdes TRONY Hnt E8R/kd TRCT
E for, TECI. Unit._914 conputes the SBSfR of fset,

@dg wordds QW freliabie th Aata prosesson B8 meuldecigre the received
fraGt Q% a KuliSHrAePENES ,B)eﬁ@nﬁ Bnd &‘«{t&g}fg%%ﬁ df&g({flg-lt_:ﬁ‘%:l ﬁe;vgelégd frame in

SBSI R t hreshol d conputation uni rec S
AoaPIgenceSEith Racinpbssible @itNRito hfislethe drcheCionBedda cofiectly or all data

fR threshold, e. hown i ti 3). AT
i e dibied s (B resrier BAE Broedinibn dopsi frame, the

fande stams SBBICR mdy wsheld NIEL & i
1%&%) nst S?ﬁe CSBS%?IR thr es%g?gﬁpg%g@réggsar es’,%?%g%rfg%g% Vﬁéed(Whlch

e B356do wpdaie the SENRiMarianes)i abl e or unrel i abl e based
on t .SONn. I ] .Q., as s i n equation
(1) I'lge(f.(e)fcq)%gdvgﬂsl@‘x Squ%\%h eeg? é)g-ﬁFEﬁoc?Sé h%gﬂifpf tpyo%essmg Iaata at the
TegrivaratAv framef cohiieise@ of co@d ddLhnd SigRal @.d..Sa ?‘E@F@Qde word) is
e

S R TN e A O o L
et TR T TR —,
sizehqpalioy esd an st (Hgckde@lGir elHehargee ebived signal quality may be
adjusted to achieve a target FER for received frames. The offset may be determined
based on any of the embodiments described above. A determination is made whether
the received signal quality is greater than the threshold (block 1018). If the answer is
“Yes’, then the signaling (e.g., received TFECI code word) is recovered, e.g., detected

and/or decoded (block 1020). The codgd data in the received frame is then decoded in



frame as a Null frame or may performblind detection
and decode the received frane in-accordance with each

w@omgikdieo data rate until the frame i s decodedPCT/US2006/033242

[0076]

[0077]

correctly or all data rates hage been attenmpted. RX

data processor 818 provides the decoded frane, the

fab@FBanek MithSthé YdtoGEre @B GBS 1020 doiRrWiRE, if BeGRwer is ‘No’
SESfR), and the frane rate {which may be used to

dpddeek 1HS, Bestir wegivethizane 19 dpolrgld gsjaqullifipansh hleckalp24).
enbodi : 0_f ar [ .a, at :
the.r dig brsflails BEERE 5kl oo g B oAl Tha wpiink. A
$ag@htidigmae perfornd pidcehs 601 en PG td Sendes@iaviad (€8], IHCI) on the
1012).. The received signal quality ée. g.,. receiyved )
dpunfigk gad pgx pedeEn PERFSFS inFlged @ farfaseiye signglinrg on the uplink.

0 : I ' e . : I, .
0 hinafints B0 OrdoBo U TIOCE 1 8% by R ptinic and may
Poefotnaporebssr KOO i UGS 1 Q) radecejvakighylingpon the dasijnliak e d'he @echniques
achi eve a target FER for receiyed fra ...The offset . .
Ry 33@ B%?S@ﬁﬁgmwogaéms Of SigRYmE Sueﬁ @gﬁ“ﬁf;&oq 1 guality indicator
[ : ' tyi i t

RORAL b ia0NEn, PayiPd SLI) AAITL0 2 X YRR einifibe |8 so on.

(bl oc FIGO 18 shows 4 bidek diagsameof adasevsation 1 Heand: therminal 120, which
signal i e. g.....recei,ved TEC . code, wor. LS )

AOB TR bseeads B g ob i sTRRRIIREIC, by Asbassgion 110, a
Tihe deradeekedad: a 110 rédesvek @i ¥afed (aEfor $hd DFCH)amARE 0] frames

I naccordance wth the recovered signaling (block )
1og2¥or tig REIGKHDs Brocpsses (9. s agas and mtpdeavepreaph farae, and provides

5 oo S 6L s, et 3o s oo,

pesoebses rsignalieg uaéd dyer 1t infordmvioh i(alg., aCIUAHG land A asegenerate

- statjon y.performprocess 600 in FIG, 6 to se
§}&3ﬁiﬂg hgtods, gnd prwéoef Brsts ¢ lathndist %wrﬂ@&;}g?rf%?lﬁ% 1DD,

[0078]

[0079]

Qﬁé’_‘i)?&:%ss}ﬁg@lyi Mofthior 101 100 2§ CRicMRe S {leNheOBathhgnd signaling
upl irnk. Atermnal may perfoifmprocess 600 in FIG ©6
tspmbels dwith gnelor mgorenWalsh cqukes rakd sachmidipg e fspread symbols with a

rocess 1000 in FIG. 10 eceive signaling on th
GEROTAR oAy wam eI MBS £l Bl piisEirer he B g generate »
6 RAENPEighAl ORRIch MOtrSideltt@BrdiGh an@RANDEl6 @URd debMinals.

i ndi cat or ( rate information, Layer 1 (LI) and

Layer &t t%rng'l)(l:a? déﬂx gontesingrldP? meivam thestowatink pamalzfrombase station
tllé(r) fngh(r%l\g?ro%'hc%!s Oegﬁel:c%h%gr Qg}lzﬁf to? g b‘?ﬁ%@;@?g& 14Q4an ﬁe iver 1154

are-one o trons an

- @orditbnd 4n@ digitivasnthé seceivelf kignallandAfrovidssesagipddsi o ddthOdulator 1156

S TS Bl B i el e
RYDGERS A% KL dgt-aa)rc%%%&ﬂ 935886L08 BEL&RURALyBBER bf GLE data frame

and provides coded data. A nodulator 1112° processes
st oottedindhtl30 tandgpnowidas alededed dyyabRX, datae pressses 1158 further

SRR Do AL e T LT B Rl R T .

of datThe PRcbesdifNAIriuPUNR YixRhiSsiofr &fay WERANiTA o the processing for the
downlink transmission. The downlink and uplink processing for UTRA TDD is
described in documents 3GPP TS 25.221 and TS 25.222. Controllers 1130 and 1170
direct the operations at base station 110 and terminal 120, respectively. Memories 1132
and 1172 store data and program codes for base station 110 and terminal 120,

respectively.



t he processing by nodulator 1112 may i ncl ude spreadi ng

the data and signaling synbols with one or nore Wl sh
weowes2sasd scranbling the spread synbol s w th BCT/US2006/033242

scranbling code. A transmttefy7(TMIR) 1114 then

processes the bursts to generate a downlink signal,

[0080] Whi ch Fos sighamgg;‘trhﬁﬁﬁissh&? NBoatoAd EM08ankiltd6; 179 ﬂqgg ggrform process

term nal s At term nal 120, an antenna
8@ én FES. € raed d@tmmnnwlmtlgam 4b sendosigialing vsnﬂaimpmvamﬁelmhﬂhty For

d
BB B Bl IR g e bRl 05 Smar e
sdoghell SANR dfre@&h fesive@ames Cofudrsrodyb at t&mﬂnfbﬁ 20 H@P implement
processes descranbl es and despreads) the :

PEAFHIsO006n é‘é&al@m apddeiegthercprasastnsite detag sipnaliag 4e.g., TECI) received
BEPE 528 s o 35PN DEpt B85 o R b bRl Rcos a s

diatian IRani@teaumaﬂéaﬂéﬁd@éwédSM oF emrre@en%d figset Oentroller 1130 at
t at us , of Zach decoded frane a ﬁood or erased) to
ageoftetiQn 149 may7mplementoproqgss 1&9 deddCnd O nd/qrpptherkprocesses to
WERAS cessing for the :
downl F%r{%ﬁ? myggpo%ééﬂﬁéﬁl%o Rk In ﬁ%ﬁd upl i nk
[0081] pr oce§ho$egoﬂ ii'klll i B arDBoirkl ldEjSISlanﬂGtHatl infatmatiore atd sigRP may be

tf?i and TS 25.222. Cogtr IIers&iO.and %17 .

&‘?PF%SS? © h‘ésnb%bé‘P}ét‘? oh s 2HEtYpak &1 S\‘?t tRhnoleeies, @nd dpehnifges.  For
&24hple, e&ﬂﬁcﬁlbt‘t‘&ﬂti}bns NRARhARSS, thicenafibh, didds, HiR! ?ynﬂl%l@ and chips
and program codes for base station 110 and term

imo mpse dsetaferortey, [@Mputl:@he gb@\rvakimgptlman‘sm sbsl mpresented by

&?@greg’l Jg%néé%lg?twéeg%\/\h et her aggegtn elHé arﬁés%%(pﬁcalrhelds or

papickey.adt ahglcombidatiby thekeof. downl i nk si gnal | ng
detectjon, an SBSfR estimator 1174 at term nal 120 may
[0082] ot i ndfese: Rk skilk avapisd) Tustidr appresiats that clbpyearious dHastrative logical

o] 1 S ‘
T
Smgnémeng; disclgsed HEF¢Dh )nayebﬂalmpldménwmab atetrehiatlaodwdd Ocomputer

R b S e S gt ey of

Baalvafee SRl ¥5T6lvdre, afRiou A MstirtJeSfordfodBn@l bIBASE nifdaiek oé]rcmts and
110 may i npl enent process 1000 in FIG 10 and/or other

pleprhaysdsen desgabedtaboye gﬁ@ﬁralhgm(teﬂgs of tl’rﬁr:ﬁ)nc:tlemﬁélft)a eWhether such
f Ki | | th
BT Siakored % Rieg A o Yot it Y e parvcutr

a@ﬁceﬁ@ﬂm&ﬂdeﬁgmgmaﬂﬂadn@ﬁmgoseﬂrdnahy o0¢érallisfdtenerskilled artisans may
t echnol o t%l es %@% t echni aiues For exanpl e, data,
[ARlemERt the dlescribsehfuprdionality i Vasting Ways fojrearls passicalar application,

5@@‘9&9111 ﬁn%l@ﬂlgnt%ﬁblp dedifidils aket bE fn%rﬁliége? stcgﬁs‘?%gy g%ﬁsanure from

the above description nay be represe y VO
therscepet of thepresent oomeghi@t.i ¢ waves, nmagnetic fields or

[0083] parti ﬂlee S‘}aﬁ%BE Iiﬁgsltratcilvee llgg’icglr blocks, modules, and circuits described in

connection with the embodiments disclosed herein may be implemented or performed
with a general-purpose processor, a digital signal processor (DSP), an application
specific integrated circuit (ASIC), a field programmable gate array (FPGA) or other
pfogrammable logic device, discrete gate or transistor logic, discrete hardware
components, or any combination thereof designed to perform the functions described
herein. A general-purpose processor may be a microprocessor, but in the alternative,

the processor may be any conventional processor, controller, microcontroller, or state



particles, or any conbination thereof. [0082] Those of
skill would further appreciate that the various
WO bdoaweyiad i ve | ogi cal bl ocks, nodul es, circuit BCT/HH06/033242
al gorithm steps described in ggnnection with the
enbodi nents di scl osed herein may be inplenented as
hRGIHeONIAC phReshoR Bay QRBPHE @MpRAfchWAr & aOfombination of computing
conbi nations of both. To clearly illustrate this
ideviees heB8geAbPombipaiddn hefr awddSP cand gomigrepecessar,i euplurality of

i Ll ive co nents. blocks, .nodul Cl r.cui

miarp ol o BRAR Gt Pis S SR Ron ViR A PSR e, or any
@kher Bedlr contipgiational i ty. Wiet her such functionality is

i npl enent ed as hardware or software depends upon the

[0084] par t i direapterppifi @amedivdarmy dlesritim cdeserthedi it scanppriivad with the
| ! il y Vi ent

QB Rl S B ) S OEL S0 BRI sorvare

paddulceneatted byla gratdssot, oblit a somabinatigy efwbattab) O software module

deci si ons shoul d not be jnterpreted as causing a
dearesifee 1 ¢ meenaerypdlash mE@opsh ReM merpeit i BFROM memory,

E%%%MTR%W}[ QY gteds! hg@g&i@i&,i & ?e&&&i)l%a&islélao@biROl\ﬁ, or any other

ul es, and circuits cribed 1 n connection w t
dooo df sterage ntidzich bsewn etheiart. sy exeenplany|seoreget mediom is coupled to

erforned w ener al - pur pose. processaqr, a digital .
e e roteh uf ROy B ah R iulpatio fsen g Wite Iformation
ot RO kAL médigmi tin (AShkdrnativel R HoRES dHeaiR Bl WahRgral to the
array (FPGA) or other programrmabl e | ogic devicé, -

@reserser-e Thameocsssor pak Sestioiasge swpdiim mayaesdeihar dwdee The ASIC
g@%ﬁﬁ@ ﬁrﬁe’é u?% r’%%ernaﬁo '1;3 'tl{]:agtl{egﬂe]aéltvg,gtglg ?)%ocg%% e Hlets?orage medium

rm I ons descri
aeayaedte pudipose cpmPORSSOIn avkyr e@mialll cr opr ocessor, but
in the alternatjve, the processor may be any )
[0085] ¢ onverdtif BFAIOUS HgtcEpsian of E}@rﬁlﬁcécrsrﬂ% pmbpdligiegisdhpyayided to enable any
: %Ers%ﬁ kiAPREYhE Girt t G0 fherfg%seﬁ{ fQeifon MPAEIE MKhFications to
S a conbination of conputing devices, e.g., a
tloasb iemdrodiorencst wil BSRadilyl apparetrtophase eskdled , in ahg bty aldi thy generic

of. mcr 0cessars ne or. re.mcr .0Cessors i .

- Zonrinles cPBRed Feten dnascs welisd o, Pigh GmBPSBIERS ot departing from
eRNEPiAUEREd0PE of [HOBHEntiAe BRARD theOfre@nBIVBAGLIPSs not intended to be
al gorithm described in connection with the enbodi nents

dimytedotoe thehernlodimagty shewankrseinebutdisr wcbé aceardérh thpnaitidest scope
[ f1. I r, or in a
O B R RGP L Bt AsRBRBRERAL, Yoo e
in RAM nenory, flash nenory, ROM nenory, EPROM nenory,
EEP regi sters, hard disk, a renovabl e di sk,
[0086] 5 C%rﬁﬁ/gﬁﬁm,lg; orm of storage medi um known in
the art. An exenplary storage nediumis coupled to the

processor such that the processor can read infornmation
from and wite information



to, the storage nmedium In the alternative, the

storage nedium may be integral to the processor. The
WEe@cesHer and the storage nedi um may reside i PCEOS2006/033242

ASIC. The ASIC may reside in d9user termnal. In the

alternative, the processor and the storage nedi um may

reside as discrete conponenCEAIMS: user termnal.

[ 0085] The previous description of the disclosed

enbodi nents is provided to enable any person skilled

in the art AQappkeudéo iide present invention.

Various nodifi'cations to tiese enbodi nents will be

r eadi 13§ leapipaneqmeocessortib osveivs ki frdnadicimprisies edded daactntiRBmaling, to
gg,p‘er”iince eri.nﬁ‘ipl. es. defjned. herein nmay be applied to
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An appahahty coopled k@ iheg leakt dnePsdceBE Processor to
receive a frame conprising coded data and signaling,
to determ ne received signal quality of the received
frame, to ] r ' kng i s reliabl »
based 5n tﬁgﬁe%@g&gﬁ@g ga%ﬁall wg‘g%? |%3g/%lt ger?d e Rifjeessor dSclares the
seqginedifrigne 25 adedinfeaine #lthasipealingds depedeaiot tdt@bki gnal i ng
and decode the coded data in accordance with the
~recovered signaling; and a nenory coupled to the at
| east 3one %@%ﬁﬁ%}%s oBelaith®, FRARMAL! St 1855t Sk@F@c&sor determines a
wherein the at 1east one processor declares e
tirediold hasadape aatargetnieckived angnal fuelity aidgeml dffsgt,i md determines

reliable. 3, The aratus .of claim1l
SHEITEE lRlertiod Refioichasts Po ABEBRV cib i ey and the threshola
threshol d based on a target received signal quality '

and an offset, and determ nes whether the signaling is
rel i abt e babearematupel clagmaid, sthemsin thel atdeast pr progessvhadjusts the
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qual ity based on decoding status of the received
frame,_. 5. EFe g@garatgs of claim3, wherein the at
%

st

| east Jone s OF clama: ovherpindhe at frst one prosesseegbtimates
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apthareccived gfgnel gialitys, wherein the at | east one :
processor estimtes the :

6. The apparatus of claim 5, wherein the at least one processor estimates the

variance of the received signal quality based on null frames.

7. The apparatus of claim 5, wherein the at least one processor determines

the offset further based on a target error rate for the signaling.

8. The apparatus of claim 3, wherein the at least one processor determines a
detection error rate indicative of error in declaring the signaling as reliable or unreliable

based on the received signal quality, and adjusts the offset based on the detection error

rate.



vari ance of the received signal quality based on nul
franmes. 7. The apparatus of claimb5, wherein the at

WO e@gn2:ae processor determ nes the of fset furk¢EDS2006/033242
based on a target error rate f0r the signaling. 8. The
apparatus of claim 3, wherein the at |east one
processor determ nes a detection error rate indicative

of errir in declaring the signaling as reliable or
unr el i‘abl e wa&ﬁ“%fé‘l%@eW@@%ﬁ?@ﬁ&l@aweim%esm@ncreases the
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odetection enssnte falle belawessethel wildeset i f t he detection

error rate exceeds a first value and decreases the

offset if the detection error rate falls bel ow a

secondipval Uthe dfparatiCoPBBRS B! Yhein Eﬂeazﬁ%é%% fo%?)fc?e&or maintains
e offse or a

the at | east one processor nmaintains t

phe pifesiferra partitdar ofmifer afrframed afear adjistinsg tho @ffiséte
offset. 11. The apparatus of claim1l, wherein the at
| east one processor receives nmultiple bursts for the

recei vad f F’H{éﬁréppi@it@d Bf BRfm e GAlcY&H the ANMastlR biokeRbr receives
each burst, and determ nes the received signal quality

Jrulfiple husttefardhe racgived bramedduernyaesaieceiviedssigmal iquality of each burst,
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reigrial iaditibsiofths niudtiple berstsecei ved franme, obtains the

coded data froma first set of fields in each of the
mul tiple bursts, and obtains the signaling froma
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13. The apparat'us of claimli, erein the signafing
dawppledwssts foamlprseeivédirame, abtaits thatcbded datafromt aofirst set of fields in
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_Rﬁ@lfﬂm&ldjpﬁgitgﬂﬁb_ quality of the received frane;
determ ning whether the signaling is reliable based on
the received signal quality; and if the signaling is
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wherein the determ ni ng whether the signaling

14. A method comprising:

receiving a frame comprising coded data and signaling;

determining received signal quality of the received frame;

determining whether the signaling is reliable based on the received signal
quality; and

if the signaling is deemed reliable,

recovering the signaling, and

decoding the coded data in accordance with the recovered signaling.

15.  The method of claim 14, wherein the determining whether the signaling

is reliable comprises

determining a threshold based on a target received signal quality and an offset,

and



is reliable conprises determning a threshold based on

a target received signal quality and an of fset,
w@nadersasm ni ng whet her the signaling is reli abdBURBSEW3242

on the received signal qualitgiand the threshold. 16.

The met hod of claim 15, further conprising: estimting

vari aml.@@nﬁfniﬁg{:@hétﬁ@:&ha 8@nAling8akelAYR| Uabdt orpth received signal quality

determ ni ng the offset based on the variance of the

e dhotbgskalgnal quality. 17. The nethod of clai m 15,

further conprising: determning a detection error rate

i ndicative of error in declaring the signaling as

relialilbe ofThemicthdddf dailkals; durtier th@prigiagi ved si gnal

quality; and adjusting t he of f set based on the

det ectPHRAtEE Briapen &f the gpeeixgd sigpal el axhpri si ng:
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quality of the received frane; neans for determ ning

whet her t he, si gnal j I.S reliable based on the
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the coded data in accordance wth the recovere

selipble arngrdliabletbased] gmthkeirengived sigmelhmulitelandbl e. 19. The

appar atus.of .cl al m 18 . wherein the neans for

det or ASHFEE (R ePRelibarkotihg AaPrin OTARR abl o

conprises neans for determ ning a threshold based on a
target received signal quality and an offset, and

nmeans 1Bor dét@PasaRISFeIBstBer the signaling is
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conpr insiangfor de@naininy reesivédsgnah quality ohtheaecadvedfeame;

received signal quality; and neans for determning the

of f sefléeaa%@g g afteseE dhe erhling S EhRle bagegpp the received
- Qi4ahi qudlity21. The apparatus of claim19, further o

conprising: means for determning a detection error

rate medhchr rscoverfingthe signalmgié décamddgliatie; and

means for decoding the coded data in accordance with the recovered signaling if

- the signaling is deemed reliable.

19.  The apparatus of claim 18, wherein the means for determining whether
the signaling is reliable comprises

means for determining a threshold based on a target received signal quality and
an offset, and

means for determining whether the signaling is reliable based on the received

signal quality and the threshold.

20.  The apparatus of claim 19, further comprising:
means for estimating variance of the received signal quality; and

means for determining the offset based on the variance of the received signal

quality.

21.  The apparatus of claim 19, further comprising:



signaling as reliable or unreliable based on the

recei ved signal quality; and neans for adjusting the
wobdogmesibased on the detection error rate. 22.PEI/US2006/033242

processor readable nmedia for gtoring instructions

operable to: receive a frame conprising coded data and

Si gnalicRfls R leRIMInNE; b AERLYGHe2b:HAR indiéaivd of QforlilQleclaring the

recei ved frame; deternm ne whether the signaling is

sighalitigl as rpliabieioomrelinble knsed orethegtepherd stgnal quality;and | f

the signal ing,ls.deened relabl rLecaover the
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with the recovered signaling.” 23. The processor
readabl e nmedia of claim22, and further for storing
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on a rqet el . S 1ty n of fset, and
det er %n&ﬁg]%\ﬁwre%ﬁeeéo\{-%ﬁ%%ﬁ& ﬁgil ?ér[}{g a%’églllgg%llﬂl&g | e based on
t he r deeirvigd rédepiealsigiuladuatiyy @bk tdaeivediframbpl d. 24. The
processor readable nmedia_of claim?23, and further for .
st or i Agferme Fithes Hie Bgalinsierelighledatqdrnt Weyegelwdsenst quality;
received signal quality; and determ ne the offset

ased on the variance of the received signal quality.

25. Thfehpsigodsgas deapaadiablisbleredi a of cl ai m 23, and

further for storhng [ qStr%fdti ons operable to:
det er mi ne KQ¥Ed0e V8 PR Y19 rate i ndicative of error

in decl ari gecddBenhcsdodB@thtash Ak of@htARIE tR rebbVeld s aBing.
based on the received signal quality; and adjust the

of fset based on the detection error rate. 26. An

appar gt us ising: .on r or. i .
det er %g'ne fi?’glp m?ég\gogdre%e?qlgg}ﬁ%c}l?y&i g‘“ﬁ%?ﬁc%‘l glqth for storing
sisguedidm@pé@bleaodat a frame, to send the signaling

W thout inproved reljability if deenednot_ applicable,

and t getsEnie aaregholthbased gn gitanget thes Vrdevgab Avaty pog gn offset, and
deenede@ppil GaARkliRy 1o HNBTOfliabRUPk&H of thel ALeidld signal qualit
| east €l(e)ne lﬁ‘?%@%s}%gr. %% 1'[ilige aplggr at as 8 cl a?ﬁ?é%?lgna quatty
ahdtheitiretiivdd.at | east one processor determ nes

24.  The processor readable media of claim 23, and further for storing
instructions operable to: '
- estimate variance of the received signal quality; and

determine the offset based on the variance of the received signal quality.

25.  The processor readable media of claim 23, and further for storing
instructions operable to:

determine a detection error rate indicative of error in declaring the signaling as
reliable or unréliable based on the received signal quality; and

adjust the offset based on the detection error rate.

26.  An apparatus comprising:
at least one processor to determine if improved reliability is applicable for

signaling for a data frame, to send the signaling without improved reliability if deemed



a data rate of the data franme and determ nes if
inmproved reliability is applicable for the signaling
whawed2:s t he data rate. 28. The apparatus of PCHUS0B6033242

wherein the at | east one procgssor replicates the
signaling to obtain nultiple copies of the signaling
ActchppBEbEe, tah€ tdTkdntithd ﬁé&ﬂﬂﬁ%t@fmﬁrbﬁecﬁﬂeﬁéﬁhtﬂg dé&ned applicable;
a”rxrove reliability. 2 e apparatus of claim 26,

rein the at |east one processor replicates the

S|gnal to obta f e signaling and
sends tnhegnc{rmogé%c} {E)Sthég?tl ??EO%S e ?Slsﬁg in multiple
tinmeslots for the data frane. 30 The appar at us of

claim 26, wherein the at |east one processor
repl i €&t es Theappargaa el daim 20.0uheasin theotirleash pnfégromssmhéetemmes

Iglr(]igtgarhﬂeq? iy gziltg ?ﬁgrﬁa alnlaedeEeMr\xg ?ifs)lﬁrﬁ%o q%lsgeﬁ%fﬁ{ﬁg g{)ﬁlﬂgble for the

our S usl ng

sippalingttaseddn theaiam @@, wherein the at |east one
processor maps data for the data frame to a first set
of fields in each of nultiple bursts, maps the

sign ab{; ng 1E[‘ﬁe SR&A0ds 51%51% ngﬁlg%eﬂlsthla Mht %%ﬁth prb!%;c;sor replicates

mul tiple bur st and sen S In eac urst
ﬁmw@nahngtrsnbtampnulﬁplel w@pies of Weeti giading led sénds tthesmnltiple copies of

fields.is tine d mul ti pl exed with the second
tesighpling 1 JPreye @Llstﬂf)&ur st. 32. A nethod conpri sing:

determning if inproved reliability is applicable for
signaling for a data frame; sending the signaling
Wi t ho#?- | nﬁh@\apparatéis io&pliajm £, whergisethe it frgst @mrp@fémrerephcates
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‘slgﬁaldgtlﬁﬁnmlﬁpleglme‘sldtmﬁor theeldta fedrh@bi | ity is applicable
for the signaling conprises determning a data rate of
the data frame, anddetermning if i rrproved reliability

is ap |ca | [
ot BO). h@ a&@:{r {f'8t laigﬁgik,m @lgfg@ﬁrs rangﬁEétqﬁed@rg gsor replicates
tHeesignagpmglto nuptain tfhun cmm&svﬁdtheeshgrahng jang sewdspthe Sesr copies of the
|.i cati.ng the signalin obtain multiple copies of :
ggalg]gglﬂgpt&@ne%q{ﬁg BYQ%E}Q%'? A% tipl e copies of the
signaling to inprove reliability. 35. An apparatus

conprising: neans for determning if rrPr oved :
rel i aBld it ¥he appasprs ebelrian Ror wherginadhe aglepsirong processor maps data

for the data frame to a first set of fields in each of multiple bursts, maps the 81gna11ng to
a second set of fields in each of the multiple bursts, and sends symbols in each burst at ;
equal transmit power level, wherein the first set of fields is time division multiplexed

with the second set of fields in each burst.

32. A method comprising: 4
determining if improved reliability is applicable for signaling for a data frame;
sending the signaling without improved reliability if deemed not applicable; and

sending the signaling with improved reliability if deemed applicable.

33.  The method of claim 32, wherein the determining if improved reliability
is applicable for the signaling comprises '

determining a data rate of the data frame, and



data franme; neans for sending the signaling wthout
inproved reliability if deened not applicable; and

wore@n®2§167 sendi ng the signaling with i nmprovedPCT/US2006/033242

reliability if deemed applicaple. 36. The apparatus of
claim 35, wherein the neans for determning if

| nPr 0\ig@hiin g2 itipkdvell Se Bdblity GRBbSlidaBle fob ehes §ighlnaNthsed on the
conprises neans for determning a data rate of the

dategater ane, and neans for determining if inproved
reliability is applicable for the signaling based on

the data rate. 37. The apparatus of claim 35, wherein

the mgans e semMAUNGS telems BYNalteRdn Whe NsenBizOwRd signaling with
(ellablllyg,ponprlses means for replicating the
dmpreaed piiabiditoeamapisepul ti pl e copi es of the signaling,

and MeaRgabl @ﬁg@géﬁe&r toitp ﬁ@t@{l&&p?@é &nOlighdifg, and

si gnal 1"'ng
sending the multiple copies of the signaling to improve reliability.

35.  An apparatus comprising: .

means for determining if improved reliability is applicable for signaling for a
data frame;

means for sending the signaling without improved reliability if deemed not
applicable; and

means for sending the signaling with improved reliability if deemed applicable.

36. The apparatus of claim 35, wherein the means for determining if
improved reliability is applicable for the signaling comprises :

means for determining a data rate of the data frame, and

means for determining if improved reliability is applicable for the signaling

based on the data rate.

37.  The apparatus of claim 35, wherein the means for sending the signaling
with improved reliability comprises o

means for replicating the signaling to obtain multiple copies of the signaling,
and

means for sending the multiple copies of the signaling to improve reliability.



