[ 0001] METHOD AND APPARATUS FOR RELI ABLY TRANSM TTI NG
RADI O BLOCKS W TH PI GGYBACKED ACK/ NACKFI ELDS [ 0002]

WO EOsRGSAL FI ELD [ 0003] This application is rePEl/@s2008073985
wi rel ess communi cations. [0004] BACKGROUND [ 0005] The
d obal System for Mbile Conmunication (GSM is one of
the nost w dely depl oyed cormunl cation standards for

? r ‘{{oduce
%%ABKED

- %t e (ETSI). One

l[imtation of GPRS is that |t does not support voice

s%q?' ges. O her |ssueslwmﬁm@lgg%lmqbude | ack of

hi gher data rates supported as well as poor |ink

ade(fi3at i on Bhigepplitatwn iFhelabddotoeyireless ecdmmunigationsit i on

partnership project (3GPP) devel oped a new standard

for GSMto support high rate data services, released
I 10099 and known as enBACKGRMAINDr ates for GSM

z\i@iﬂ%ﬁﬂ 23 fﬁﬁ@)@ gg%ﬁ@aﬁ@%w@%@% g‘&PgGﬁMMB PRe of

(€h madt WRRS ?1% y¥d [cBhn@SisnibdtafS Btdndaede] wemante Swireless
(WI'RU) attached 0 a radi o access network (RAl such

asommurisiEDdE arden to mdrasaice @é@lmrsv(vlzmmhno , general
|
STAPRC CPRER STprvded KBRS ol PRSRILATORE, R  Figropcan

békaéecshmhmmnatmrst&tahdmrds (BS@ute THESI}.0Olnie hitit mtorodf GHBS is

paa Baaes T LT RPemseyor Gobet e P P e ack o

COfifHet! d4MR0ta483 a6H Contwell aé Bob¥ NAK) addiptatdidlalgorithms.
whi ch resides in the WIRU and the BSS, is_responsible
f Grherefore; phe third generatlon partnership project (3GPP) developed a new

standard for GSM to support high rate data services, released in 1999 and
known as enhanced data rates for GSM evolution (EDGE).

[0006] A network configured according to these standards comprises a
core network (CN), at least one wireless transmit/receive units (WTRU)
attached to a radio access network (RAN), such as the GSM/EDGE radio
access network (GERAN). The GERAN comprises a plurélity of base
transceiver stations (BTSs), each connected to and controlled by a base station
controller (BSC). The combination of the BSCs and the corresponding BTSs is
realized as the Base Station System (BSS).

[0007] The radio link control/medium access control (RLC/MAC)
protocol, which resides in the WTRU and the BSS, is responsible for reliable
transmission of information between the WTRU and the network. In addition,
the physical layer latency, (for example, packet transfer and serialization
delays) is controlled by the RLC/MAC protocol.
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[0010] REDHOT and HUGE provide increased data rates and
throughput compared to legacy EGPRS DL and UL. These modes may be
implemented through the use of higher order modulation schemes, such as
sixteen quadrature amplitude modulation (16-QAM) and thirty two
quadrature amplitude modulation (32-QAM). These modes may also involve
the use of higher symbol rate transmissions and turbo-coding. Similar to
legacy systems, REDHOT and HUGE involve an extended set of modulation
and coding schemes that define new modified information formats in the
bursts, various coding rates and coding techniques and the like.

[0011] Prior to the introduction of FANR, ACK/NACK information was

typically sent in an explicit message, referred to as an RLC/MAC control
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sequence numbers (BSNs) which specify outstanding radio blocks bitmaps
giving ACK/NACK information of radio blocks, and size bits or extension bits
specifying the size of the ACK/NACK information. PANs are used to transmit
an ACK/NACK bitmap within a radio block carrying RLC data.

[0015] This allows for ACK/NACK information to consist either of one
single PAN or to be split into several multiple segment PANs. This allows for
a decrease in latency and round-trip times due to increased flexibility of
sending ACK/NACK reports independently from data transmissions to a
particular wireless transmit/receive unit (WTRU) without necessitating
special RLC/MAC control blocks, while maintaining general principles of RLC

window operation.
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eseenale numblec ef blltl:ethat may be placed into the radio block is fixed, more
encoded data bits must be removed from the RLC data payload once a PAN is
inserted. Since the RLC/MAC header coding remains unchanged even when a
PAN is inserted, the coding rate of the data portion should be increased.
However, this may be detrimental to link performance and effectiveness of the
link adaptation algorithm, because the increased channel coding rate and
reduced number of channel bits of the affected RLC data payload 110 of the
radio block may lead to more transmission errors and less protection of the
data.
[0019] Another problem is that the RLC/MAC header 105, the RLC data
payload 110 and the PAN field 115 are all independently channel coded. For
example, a PAN field, which contains M=20 information bits and N=6 cyclic
redundancy check (CRC) bits, is coded into 80 channel coded bits yielding a

coding rate of approximately 0.33. Therefore, balancing error performance of
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for the given modulation order. This may result in intolerable out-of-band
emission levels.
[0022] It is therefore desirable to have a method and apparatus for
linking performance and error resilience of different portions of a radio block
and matching portions of a radio block to their respective requirements for
PAN filed inclusion, when compared to transmission without PAN field

inclusion, without changing the number of channel coded bits.

[0023] SUMMARY
[0024] Piggybacked acknowledgement/non-acknowledgement (PAN) bits

in unreliable bit positions of a modulated symbol are swapped with data bits
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[0031] Figure 5 is a flow diagram of a procedure performed by the
WTRU of Figure 4.

[0032] DETAILED DESCRIPTION

[0033] When referred to herein, the terminology "wireless

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

[0034] Figure 3 shows the structure of a burst 300A. The burst 300A
includes PAN bits 305, header bits 310, and data bits 315. PAN bits 305 are
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[0036] It is noted that PAN bit swapping as disclosed herein improves
the reliability of PAN bits 305. However, as a trade off, data bits 315 that are
swapped with PAN bits 305 are less reliable. Due to the importance of PAN
bits 305 and data retransmission techniques, this trade off is generally
acceptable.
[0037] Additionally, areas in the middle of the burst 300A, such as the
training sequence 320, are less prone to bad channel conditions. Therefore, it
may be advantageous to swap PAN bits 305 with other bits that are close to
the training sequence 320. It would likewise be advantageous to swap PAN
bits 305 with other bits in more desirable locations of the radio block.
[0038] The PAN bit swapping described with reference to Figure 3 may

also be applied to higher order modulation. More reliable (that is, most
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hggo40) nul t R¢fefrilg tSFigure 4, an exemplary method 400 of applying a

power offset as described above begins with initiating a transmission, (step
410). It is then determined if PAN bits are included in the radio block, (step
420). Depending on system operation, PAN bits may always be included so
this step may be unnecessary. If PAN bits are present, the PAN bits located
in unreliable bit positions are swapped with bits in more reliable bit positions,
(step 430), as described above. Next, a power offset may be calculated for
each various bits and/or regions of the radio block (for example, header field,
PAN bits, training sequence, stealing flag), (step 440). Finally, the calculated
power offset is applied to the radio block, (step 450).

[0041] In the method 400, the calculated power offset may, for example,

counter-balance the effect of an increased coding rate for data bits. The
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oﬁdmatzhemn‘s drhrapbe idj&ﬁ&d dﬁlnmgmgmm cqfef*zﬂﬁin totakeivitdgccount

usted urin st tion INnto acco nt
Vl%r?‘gﬁl F?P‘gﬂﬂ%‘? B ﬁ% nt? ?’@Pf%feg ﬁ]téé‘f! 1oy er%a
hmapom 0" \W}@@q%enﬁl@ge@dmml&ﬂaﬂe&ﬂb}ﬂo%@bfféétala@lées

bg the radio transmtter Accordlng ferent powe
papeh o predeserraiped CTHEYIR | Q¥ MPRSUTR vailyese oethe fWEREL may

B¥ec§ﬁ)e§§ eoﬂ%BPlzél%@%F Hf(ﬁ{ﬁ ?ﬁ%&k?}fﬁh%%&w%ﬂc ﬁlea"yt a?d;ﬂst or

portions a radio or mance nay
i nenfgpase cthmknffset orabedsi basedndry lin'kn adaptatioh etnédtaensxm t dfor

ot her receivers. [0040 Refer ure 4,

o ETpler P EeeD JoLSGIRT S SRR DY ThrichpHlg control
dpEek] (BRdeARDIE aiRGk&SpoddrRohitbl/iidiing) §dvarick Apekbthklot
(step_410). It is then determined if PAN bits are

i ﬁ%qoeééwq gt iprckebdils ACBANACKs meqssagd)) . Adigseatively, @kher
SR%‘C‘?MAQP%B&%P %1ocﬁé'\ln§&t§1s6m&él @sﬁ%’% s bRGLMIEL BRe of

this step may be unnecessary ts are prese
t idomadtitni.t s | ocated in unreliable bit positions are

d b J b
CURRBF G 0) Wah LBANT bR KR ab8is® Brd phver” BBsits OB e in
naymf : EﬁlamhpBANﬂﬁti;klﬁ@y begeippedrwith sthbr bits aﬁgflgglerragiowm‘ist
e agl o exa
gﬂmpséfle? { rﬁémsbé‘q%ré fhat m ngllf%‘ap 1p ﬁ@gii andg pgyver offset

4 4Ry bézla‘i}@héd/ to tthe cafiré %h&%%x@ﬁ)\é@ﬂtaﬁﬁﬁ he Imnﬁtsl e¢his
to the radi o block, (step 450). [0041] Tn the method

4@0proagl aveile Ve rviRgipqyrsideveds Wibin ahyrsts Altemetivslp the PAN
bits may also be swapped with bits of a subset of the four (4) radio bursts that

make up the radio block. The power offset may then be applied to the bursts
carrying the PAN bits. These methods may also be applied to the other bits,
such as the header, data bits, and the like.

[0044] Figure 5 shows a WTRU 500 and a base station 505 each
configured to implement the above disclosed methods. The WTRU 500
includes a transmitter 510, a receiver 515, and a processor 520. The
transmitter 510 and receiver 520 are coupled to an antenna 525 and the
processor 520. The WTRU 500 communicates with the base station 505 in an
uplink direction 530 and a downlink direction 535 via an air interface. The
processor 520 includes a  modulator/demodulator 540, an
interleaver/deinterleaver 545, and a constellation mapper/demapper 550. The

processor 520 is configured to produce radio blocks for transmission and

9.



count er-bal ance the effect of an increased coding rate
for data bits. Thecal cul ated power offset may be
wappbiozdisen -statically, using periodic adj usPeEOSRN8/073985

or may be adjusted during system operation to take
I nto account varying radi o conditions and/or
interference | evels and/ or power headroom [0042] A

y ndept.l y | ate the r of fset
v oisEEY LERRE" RhkeY SRS, | SRR Aheifey T
Y ahtee&avaﬂd&ﬂ&rléﬁw S\ carfiguvel toduerleatd Slﬁi deinteri®gve bits
fromthe network. The n jUS configure
{8 Pt biorky BEd S DAN btk SiHanrsR Pish et he
FRbnS¥RARbEmabPer/@dchSfer ¥8b UeolBYuRA t§ b&[@ir@d&c@d@symbols
WRU in a separate control block, (for exa

plered opsiepdwation sechniaien guchdsnRPSK, J6 QA BQ@AM or the

r ggan
RSO RSBSOS RS A emopiog i e
bentremkd!affené&bmterbamms’i&& Hihe mgdlﬂatof/diembdulmmi ol0.is p@0%ded

cORIPRAY B B ARPRRES Fitho U, Ao uBR0R  ReGrHERop Pl the

Oftranssiitigh 610 agi €o BethsdularsiRgeitderddis/blotks in'the dewnlink via
bursts that pake up a radio block, and a power offset

nﬁbeﬁgeﬁﬁﬁlléd to the entire radio bur st contai ni ng
6043\N bi tBpe ;Etucéssap BROAGIhe MR TRET 886 x AgROVEInfigured to
Ievels within a burst. Alternatively, e PAN guway
alapplybpoveenaifsets twivialniols regiohs of helradio biocktshes qulpse(dfl)The
ur that nake u di_ o _b].oc The
ot eBe Rt BHE b PR Bt nd REUGRBE S0 PR the
PAMI’Q;InilSsmﬂ' |p6®er asdohdidg tﬁﬁzylcﬁla$éd blerea@ﬁbd @dwbﬁ off&et values,

oth r blts, as. th de [ and th .
T SeTpY iR Bealy; peb @egw&@aa%ﬁ% 31 qRAitipgeasescribed

S _ta%b{r@. MIROSroeaebr 3L T&‘éﬁ@lckohﬁ%ﬁﬁﬁ k& rRBive VI£ tIRRYGver 515,
di scl osed methods. The WIRU 500 includes a transmitter
5 POWey offgrtaialiegs foorg the hasestptioe 688or 520. The
t i éfém tt erTﬁé"% ?ﬁ%tz{t%he '568rm§§ oﬁ&ﬁncgﬂﬁia?dﬁﬁlgtig&qality as
antenna 525

described above with reference to the WTRU 500. A processor of the base

station may be configured to generate power offset commands as disclosed,
and to swap PAN bits as disclosed.

[0047] Although the features and elements are described in the
embodiments in particular combinations, each feature or element can be used
alone without the other features and elements of the embodiments or in
various combinations with or without other features and elements. The
methods or flow charts provided in the present invention may be implemented
in a computer program, software, or firmware tangibly embodied in a
computer-readable storage medium for execution by a general purpose
computer or a processor. Examples of computer-readable storage mediums

include a read only memory (ROM), a random access memory (RAM), a
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processor 520. The WIRU 500 conmmuni cates wth the base

station 505 in an uplink direction 530 and a downl i nk
walzeeoedson 535 via an air interface. The proceBEDUSHAL073985

i ncl udes a nodul at or/ denodul at or 540, an

i nterl eaver/deinterl eaver 545, and a constellation

mapper / demapper 550. The processor 520 is configured

to produce radi o bl ocks for transm ssi on andproceef
r EeHIFPEFAFBRIMSTNI HERRIQEAUESE EHINYY GYdsAs, magRetic media such

| Bk eiﬁjc&?lgﬁhéﬂﬁ uRkedritdVRhovabRe HRkEOREHM S tical media, and

tointerleave and deinterleave bits in a radio bl ock,
angtital medip sPeiNap CIsRAM Hisktat andodigiaberdatlel digksdDVihe.

CH % SRR R SR S 2> By Faf O LAY, BOgeneral

deco ase

t @f.‘jlhpbsql{ﬁ'océsmh agﬁ)eﬁﬁsﬁur}ﬂaﬁe @‘*Mess%)ﬁ Qé«bigveﬂtllohhbplfoicb’.ﬁor, a
and tqQ swap PAN bit s .as disclosed in
o Sl Sr mpesse DSEM B GHILY b BRIATBF Y BSAFRS, Giptor more

ThEicripdsdeiRt/ demadidepidh SHhi 2 COBPI Q:erEd al @ntroller, a
modul ate the prepared radi o_bl ock for up

nk
t maigroeprtrplder, vApplidasion  Spepifie tlefegeaf@daﬁa‘cvtts dévwd el field

S5 B0 A SRIR B Y et

fu:nthﬁr(l(é)oaﬁd/gnaebhwmnaﬂnmhgt power offsets to various

' f the radio.bl ock dis The
A BB o shoSroRfiohe i Rt TBHo VHEC HINTE 2t b, vsed 1o

5 1BvpldBdn tactadsd frédieency BSIIES GdrdBr @wmra WaRY dis@ﬂedlﬁpment
cal cul ated or received power offset values ei the

séhﬁmsteamle%h byst FiabBe A NREARH FrtEriea{BNC), or any host
WA 1A WATRY! BEG BWOULed FRE c&ajgﬁee&prw ROniodules,

fur er con I gur ed ive, via the’'receiver 515
P oxmﬂemérfteéun hardvewefndfor Ebf@Wbm eught aft 4 AMSA52 vfd@gap@r]nera

The se_st. n 505 ey, taln Sk ti I
SRt lEr oo fiPRSREbE, b YRl WYRE aoiRalty o
p&ﬁi’éﬁ@ﬂﬂile Oh télbelshﬁhsﬁaﬁio%we@ﬁa iaydd éree dfefadget[ adietyboard a
generate power offset conna 3 ﬁ%l sed, ?
SV%Bepr’f@ﬁp%ogu}% adﬁrg%qe@gggl u ated ( ?ra 10 unit, a 1qu1d crystal
display (LCD) display unit, an organic light-emitting diode (OLED) display

unit, a digital music player, a media player, a video game player module, an
Internet browser, and/or any wireless local area network (WLAN) module.
[0050] EMBODIMENTS

1. A wireless transmit receive unit (WTRU) in a wireless
communication system, wherein the WI'RU is configured to adjust a power

level of a transmitted radio block.

2. The WTRU as in embodiment 1, wherein the radio block is a radio
link control/medium access control (RLC/MAC) radio block.
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[0047] Although the features and el enents are
described in the enbodi nents in particular

w@ombiopestii ons, each feature or el enent can be PEBUS2008/073985
al one without the other features and el ements of the
enmbodi nents or in various conbinations with or w thout
ot her features and el enents. The nethods or flow

charts i t he esent ma e ..

ol et WD CisSt B Op oM el cor PHERGY tBy radio block
f icomp@ises h hyk as@%mﬂ,;eyﬂbnaamewwdg@ (PANYERIE a header
stora ium for execution by a general purpose
CGWEUEQ? or a processor. Exanples of conputer-readable
storage nediuns include a read only nenory (ROM, a
random access nenory (RAM, aregister, cache nenory,
seni coddilitedW TR has ¥ egehodiment 3m\gweein ¢herdIIRU s cohfigrered to
|t el{]a% d@%x?{ngtggll' ﬁfgvgqr% %tgr{gﬁ i 18 bijorcr% 80%135181 tge PAN field.
CD-ROM di sks, and digital versatile disks (DVDs).

goggﬁééaﬁhﬁﬁ&bgggrocesgors |nqi§g§%@g¥h% fg§£a “%dto

Préhfigelef bhe‘%r&fé%ﬁ%ﬁ‘ ;pQ'W@J‘ ofde® %@ﬁ%@fatlcﬁllﬁ' gital signal
processor (DSP), urality of m croprocessors, one

or nore n1croprocessors in association with a DSP

Spect 8, A ot iy kel s p%ﬁpcgaa&gkrs%frs FRRILEFRL WTRU is

Proogfigoradbiocadiastethyr traysm{tteiGheyerc offset i dusingaoperatibee rof the

tx&ﬁﬁﬁg integrated circuit (1C, and/or a state
[ [ 0049] A processor in association with

software may be used to inplenent a radio frequency
transceiver for use in a WRU, _user equi pnent _(

ter mi nd+  TheaWa'RI{ as inany ang@f empedimsangs %énwh%ne}rbﬁhe)WTRU is
( Filali}hﬁu&rd B Jg‘e $he %QFIBHR‘E&' r%)m‘? oMIR g& RS dllvé\igrﬁgcohﬁition,

conj ufict1 on l'erent e
andihﬁeﬂb&Mmakﬂplsuahmwgrhemhwamdpva.V|deo camer a
nodul e, a vi deophone, a speaker phone, a vibration

devi ce, a speaker, a m crophone, a television

t ransc@. VEie WIR1AAgH {riyasheltE aaih6dimentK Y POR&@In the WTRU is

configured to increase the power level of a portion of the radio block.

9. The WTRU as in embodiment 8, wherein the WTRU is configured to
apply the transmitter power offset the portion of the radio block.

10.The WTRU as in embodiment 8 or 9, wherein the portion of the
radio block comprises a header, data, a PAN, a training sequence, a

spreading factor (SF), and an uplink state flag (USF) fields.

-12-



Bl uet oot h(r) nodule, a frequency nodul ated (FM radio
unit, a liquid crystal display (LCD) display unit, an
woe@aresil i ght-emitting di ode (OLED) displ ay up€T/USm08/073985
digital nusic player, a nedia player, a video gane
pl ayer nodul e, an Internet browser, and/or any
W reless |local area network (W.AN) nodul e. [0050]
EMBODI MENTS 1. A wireless transnit recelve unlt %W F&
ina wk The YETRY mim pay eneef esphodipentide i tpg (TRU
I, 1 f
- 3P g G pb RC b b B Rer oS tﬁ%ﬂ"ﬁ‘*‘ﬁ”@ﬂif?@;ﬁlﬁ%
t blee raglde blobk.ock is a radio |ink control/nmedi um access
control (RLC/MAC) radio block.3. The WIRU as in
enbodi nent 1 or 2, wherein the radio block conprises a
pi gy bEE ha RTRUVI :£dg efibodindeit1aivhegen emmmw & @nfigured
header and data. 4. The MWRUas in odi é
whePalagce g ititunl SR BufEEmanse Qg &b%/ each phtihpluality of
g\pcgongfoffa% r4d36 BRekadi o bl ock conprising the
Nfireld. 5. The WIRUas i n enbodi nent 4, wherein the
MWRUls configured to configure the transmtter power

offset S i

or 5. tnare RRL AR Ay ofe ot ibollilth A0S IR dE Tt
t isseumifighi-el topondigurs the giowdn pffse sem{siaatmaﬁyof t he WIRU.
7. The WIRUas in any one of enbodi nents 4-6, wherein
the WIRUi s configured to adjust the transmtter power

of f set 1DgR@WPRUD1AELP 086 Birhbsdiments 4-12 S RSERHE WTRU
| evel, or a power headroom|evel., 8. The WIRUas i n any

ofrecapfigarashi arintthe ppwenpifietidyringaVRRR preratigni gur ed

to increase the power |level of a portion of the radio

bl ock. 9. The WIRUas i n enbodi nent 8, wherein the

WIRUi s1&.dheiV§TIREtstio any one of embodiments 4-12, wherein the WTRU

is configured to adjust the power offset based on a varying radio conditions,

an interference level, a power headroom level and a presence of a field.

16.The WTRU as in any one of embodiments 4-12, wherein the WTRU
is configured to provide the power offset to the portion of a radio block to

increase link performance and create minimal interference to other receivers.

17.The WTRU as in any one of embodiments 4-16, wherein the WTRU
is configured to apply the power offset to a subset of PAN carrying symbols.

18.The WTRU as in any one of embodiments 3-17, wherein the WTRU
is configured to map the header, data and a plurality of PAN bits to

contiguous bit positions.

-13-



apply the transmtter power offset the portion of the
radi o bl ock. 10. The WIRU as in enbodi nent 8 or 9,

wob@pe29sit he portion of the radi o bl ock conpriBEEUS2008/073985
header, data, a PAN, a training sequence, a spreading
factor (SF), and an uplink state flag (USF) fields.11.
The WIRU as in any one of enbodi nents 4-10, wherein

of fset1d Bas, WAL A 5 sphodffends 180 eoRERtisy o8 isftiaves
leonfikifedNMiRha45 thd headedidatnbr $he PAICISLY) dnldea WhidnSitter

configured to bal ance an individual error performnce

ofonfigarachén Ryfrst meamPuecRs tthe dfeas\em dafas opfthe HANgbiite to
m#ogg o&g’hltp\%% WARY, 28u ubfirddily d&ﬁskg Ly oglienent s 4-12,

Uis c |gure gure the power
offset sem - statlcally 14. The MIRU as in any one of

enbodi S @ wherein ¢ con | ur ed

o1 T i WEBP af 16 Pint IRy TocRlhbdhe B Hopiyer
Vidnitigardd) taurenend)f pesdesslitheMeaddr, 1@atanberthe PPANeEbits to
WRU is configured to ad%ust thﬁﬁgomer of fset based on

aC%WPH@b}téJérﬁ’émé‘éﬁﬂP@l“é relatiye lipk peyfeymaanes | evel , a
power headroom | evel and a presence of a field. | .The

WRUas in any one of enbodi ments 4-12, wherein the
WIRU |231 ThafWEBUeds in embwlmemt hé OpoWe rwhegreinethe $VTRE is

pgo (foma %ge?Aw? Otac.)silnn % %Ilspk per formance
eren receivers.
17.The WRUas i n any one of enbodlnents 4-16, wherein

the WL ured to I he ffset t
s ubsetzgoﬂ@)ﬁﬁffg‘ﬁ@ %%02 81% diggentdrf 7 ginthe QY@RU
ofx&offig@raad i b I&iﬂ Ymts‘w alsBbgetlof ehe/Vedib biBck, wherein the

conflgured to nmap the header, data and a plurality of
Pradip plogk F@Tﬂ}?ﬂﬁ@ﬂ yobuslily of redisihurstss. 19. The WIRU as

i n enbodi nent 18, conprising an interleaver configured
to map the header, data or the PAN bits, and a

t ransrB& The WTRU as in any one of embodiments 18-21, wherein the WTRU

is configured to map the PAN bits to particular symbol positions for
reliability.

24.The WTRU as in any one of embodiments 18-22, wherein the WTRU
is configured to map the PAN bits to the most significant bits (MSBs) of bits

associated with a constellation symbol.

25.The WTRU as in any one of embodiments 18-23, wherein the WTRU
is configured to map the PAN bits to the most reliable bits of the symbols.

26.The WTRU as in any one of embodiments 4-24, wherein the WTRU
is configured to apply the offset to a calculated and applied power value for
the radio block
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configured to burst map process the header, data or
the PAN bits to contiguous bit positions to adjust

wo edoan2asel | i nk performance. 20. The WIRU as i nPCT/US2008/073985
enbodi nent 18 or 19, conprising a receiver configured
to burst map process the header, data or the PAN bits
to contiguous bit positions to adjust relative |ink
performance. 21. The WIRU as i n enbodi nent 18 or 19,
wherein the WIRU is configured to map the PAN bits to
a si ngf.e r adThe WNIFBU.as3R anylbae Wéthbedimensny-26whefein the

i.ments 18-20, wherein.the WIRU is _configured to,
TBRE e M ©ees i Binsdistt e nenaIad o tha thtyork ding
wWhedel resbliee bstdbasihesk conprises a plurality of radio
bursts. 23. The WIRUas in any one of enbodi nents

18-21, wherein the WIRU is configured to map the PAN

bit : _ S Lo Lt
oo TSR RRY) AinSuSRaL gRRKBa Roa! fhighl ke
wh eordfigured do WERIIVe shes offifeit graled signaledpbyt Hee Réfwdrktthrowgh

t he st significant bits (MSBs), of bits associ ated
ﬁ?Yﬁg%eggﬁt %ﬂPgPﬁBECQ?HHQﬁ%EﬂgébThe WIRUas i n any one
of enbodi nents 18-23, wherein the WIRU i s confi gured

to ma e PAN bits to the nost_reliable bits of the
syn‘ooE%'Wh?éV Thfas iRy 28e phemhgdigratot-2enpbereksihe W TRU

4s ebnfighhed &b @mﬁ)%émwp}&oﬁﬁﬂljeﬁlﬂaf@gt YRRl rdfl®nce the

offset ' to a calculated and applied power value for the
mpaefonfighendkatfzet Tilae W RWlaxality ofrpnemissivhsenbodi nent s
4-25, wherein the WIRU s configured toreceive the

of fset val ue signaled by the network during a radio

r esouBe.&hesVEBRIU shinemiy.ong 8f enhbediiveRties- 25 rwhergirothe WIRU

enbodi nen 4-25, wherein the RU js configured to
recet rﬁﬁi 30 Offde] 2y éldé}és@ueﬁh QWE}&P B%fsett Wé‘T‘FF‘e LRBY R network
Hak&8h a link adaptation mechanism.

31.The WTRU as in any one of embodiments 4-25 the WTRU is
configured to receive a configuration of the offset value from the network

based on a link adaptation mechanism.

32.The WTRU as in any one of embodiments 4-25, wherein the WTRU

is configured to receive the offset value in a separate control block.

33.The WTRU as in embodiment 31, wherein the control block is a

packet power control, a timing advance or a packet time slot reconfigure.

34.The WTRU as in any one of embodiments 4-25, wherein the WTRU
is configured to receive the offset in a packet uplink ACK/NACK message.
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adverti senment on downlink common channels. 29. The

WRUas in any one of enbodi nents 4-25, wherein the
wadRYors1confi gured to i npl enment a preconfi gur edr/osi08&073985

val ue and reference the preconfigured offset value to

a plurality of transm ssions. 30 The WIRUas in any one

of enbodi nents 4-25, wherein the WIRU is configured to

receivy, n adj us nt,.of the qffset val ue.from.a .

ot wor - Budifor it & TitiRE absieders i i EneRi TR bloghan

WS chmnaicaA v @Et&ﬂ@@ﬁ?ﬁ%ﬁigsa wirdfest AN deSive unit

configured to receive a_configuration of the offset

v VB adisting theprpek obidedgarmisted rafioddagk at i on
mechani sm 32. The WIRUas i n any one of enbodi nents
4-25, wherein the WIRU is configured to receive the

of f set3&/Themeathodasepembidimenh8d,ofhdrencthe 138io blbek MiRilio

ok e SR AR poars LT RIGATAGTRES Ik ke,

time slot reconfigure. 34. The WIRUas i n any one of
enbodi nents 4-25, wherein the WIRU i s configured to
recei v&/ -t he Tegthed @siip egnhodupent 37,pr AR, Wherein the radio block

A%ﬁﬁ%@ﬁ@??&&%mmgemﬁn%@mm P AQYEEd! £Y8hder
of atransm{ted SS

radio block 1n a wrele
cenddatasat i on system conprising a wireless transmit
receive unit (WRU) adjusting the power of the
transmtted radi o bl ock. 36. The nethod as in
enbodi 3 The Iethud as éh enibodiniadi 3V, fhabhkr eanpragng the WKTRU

control /nedi um.access control (RLJ. radi o. bl ock.
39PPIFE gg’f%’&ﬂmggr PHW%‘ffB‘g%ﬁt ﬁ%ﬁée E*glg/ﬁ%h,c"wl?é}sé‘f%t
r gdigo bl ock conprises a piggyback

acknow edge/ non- acknowl edge (PAN) field, a header and
data. 38. The nethod as in enbodi nent 37, further

conpri &4 B tLAGHYTRY i@faglcb\léhﬁﬂerﬁ 4. ?Hﬁﬁbﬁ%cﬁlﬁ%xﬁﬁﬂ@ 'the WTRU

of fset to the radio conprising t
configuring the transmitter power offset semi-statically.

40.The method as in embodiment 38 or 39, further comprising the
WTRU adjusting the transmitter power offset during operation of the WTRU.

41.The method as in any one of embodiments 38-40, further comprising
the WTRU adjusting the transmitter power offset based on a radio condition,

an interference level, or a power headroom level.

42.The method as in any one of embodiments 35-41, further comprising
the WTRU increasing the power level of a portion of the radio block.

43.The method as in embodiment 41, further comprising the WTRU
applying the transmitter power offset to the portion of the radio block.
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field. 39. The nethod as in enbodi nent 38, further

conprising the WIRU configuring the transmtter power
wobdosmeIsseni - statically. 40. The nethod as i n PCT/US2008/073985

enbodi mnent 38 or 39, further conprising the

W'RUadj usting the transmtter power offset during

operation of the WIRU. 41. The nethod as in any one of

enbodi ments 38-40, further conprising the

W'RUadj usting the transmtter power offset based on a

radi 0 40THé iefilod &Ninl dhbilfdiREBNLE of £3,8Vherbin the POYESN of the

headrqoom | evel ., 42. The_nethod as_in any ane of

efAshYieskt sompriges o headay dagampri BitNy & iteaipimaysequence, a

[ [ 0 et the radio

e Sl SRR it Lt her

conprising the WIRU applying the transmtter power

of f set I f k A4 T .

et hodtoa gt HRUREL B3 opb W e 38 el Sompriine

ofhet WERTadpplyhigahlk teomgprittee powehefdeto a ghiralitysoffpdiNionss of

tr,ai ni.ng sequence, a spreading factor (SF), and an

JHhe ragicchlagle 1 ag (USF) fields. 45 The method as in

any one of enbodi nents 38-44, further conprising the

WI'RU %&flﬁing the transmtter power offset to a
pl ur al4& Yhemeshed py i ewmpodmeent 4§, fuhercsomppising ae WIRU

S c 0 [ .
VB RaR VRGE TBAL sdBphUSLL G uGOURAL 5 00 iRy o
epatiions of thee pidin bllock.y of portions of the radi o bl ock.
47. The nethod as in any one of enbodi nents 38-46,
further conprising the WIRU configuring the power

of f set4BEHE nietiRdd LAhlaviy 0A8 of ehilsodibNR B8afH, futtldi¥o@Peising
of. enmbodi nents 38- 46, gurther conprising the WIRU
athe WiRY) configusigethe grofes offertrsemy-statrasllgper at i on. 49,
The nethod as in any one of enbodi nents 38-46, further
conpri sing

48.The method as in any one of embodiments 38-46, further comprising

the WTRU adjusting the power offset during WTRU operation.

49.The method as in any one of embodiments 38-46, further comprising
the WTRU adjusting the power offset based on a varying radio condition, an

interference level, a power headroom level and a presence of a field.
50.The method as in any one of embodiments 38-49, further comprising
the WTRU is providing the power offset to the portion of a radio block to

increase link performance and create minimal interference to other receivers.

51.The method as in any one of embodiments 38-50, further comprising

the WTRU is applying the power offset to a subset of PAN carrying symbols.
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the WIRU adj usting the power offset based on a varying

radi o condition, an interference |evel, a power
wheadesm | evel and a presence of a field. 50.Pdmnes2008/073985

met hod as in any one of enbodi nents 38-49, further

conprising the WIRU i s providing the power offset to

the portion of a radio block to increase |ink

per f or e_an reate mni c oot her .
Fecei o Lh6 eRMaf ey B dehis T Sl s irisice
3t WTRUN nieppim the i Isdadgr,t @taVARU 4 plefpity | gTOPANE bits to
pomer of f et to a subset of PAN carrying synbol s. 52.

TR UROHB QLEROSIHPSNy one of embodi nents 37-51, further
conpr|5|ng the WIRU mappi ng t he header, data and a

pluralit % of PAN bits to contiguous b|t positions. 53.
The nmedhdbe a@ethﬂd et ¢mbedimart 52 durther ctmmmlns ithe WHRU

OB R AL BB BT SHHPANCRS? PR i

I podmpmtmadmm«elatm hﬁl[hﬁerlﬁmnimﬂeas in enbodi nment 52

or 53, t her c r|S|n the PAN bit
to a s?‘%iﬁs Tethod A pepm %%meﬁ*\h% "Biﬂﬁf gféler gomprising the
eMOIRIURAYpihg thé PAR] bitdHd H8ihglOriid Hirdel t he

WRUmappi ng the PANbits to a subset of the radio

bl ock, wherein the radio bl ock conprlses a plurality

of r ad5EPTBH rxﬁét?md Eh@ Q:ﬁb&ﬁh!%ﬁg 53%0r i’th&ﬁ‘_%g?xhgsmg the

enbodi nents 52-55, er conpr|5|ng t
t NETRAxhdpiriisg th:e %Alidonﬂsm alsabses pfithelragiodilédkowhéxmin the rad1o

bilit. as, i n any one of
E%% CWQHF%e%ﬁpggaPﬁﬁgﬁﬁgFﬂ% 5t i si ng t he WIRU mappi ng
the PAN bits to a most significant bit (MSB) of bits

aSSOCI constella ion synbol. 58. The net hod
as in 5“918 the myl?gﬁp e%@o%gaen?s&%ﬁﬁefm@aﬁmm@rlﬁ@g

Liﬂt?es “%—Wﬂ& tthe PAN Bitl Sot £ JohBcils tsynflol d¥sRion for
reliability.

57.The method as in any one of embodiments 52-56, further comprising
the WIRU mapping the PAN bits to a most significant bit (MSB) of bits

associated with a constellation symbol.

58. The method as in any one of embodiments 52-57, further
comprising the WTRU mapping the PAN bits to the most reliable bits of the
symbols.

59. The method as in any one of embodiments 38-58, further

comprising the WTRU applying the offset to a calculated and applied power

value for the radio block
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synbols. 59. The nethod as in any one of enbodi nents
38-58, further conprising the WIRU appl yi ng the offset

wo eooa/ozshcul at ed and applied power val ue for tPET/D8INS073985
bl ock60. The nethod as in any one of enbodi nents
38-59, further conprising the WIRU receiving the
of fset val ue fron1the network during a radi o resource
est abl j shnment nmet hod as

[ ny,.one, o
embodi §fnt s 3%h%§le ]F pheR AOY AR o %ab%@ents 5-59, further
V\&%Jbﬁ&%g\thé‘ WtRE x‘éﬁéﬁ?ﬁ;fg\/tiﬁb Wes&t Rihé Ao eemitivotih ﬂﬁﬂﬁ@ a
adverti senent on DL conmmpon channels. 62. The nethod as
| radipyesouecepgstalisbmienént s 38-59, wherein the of fset
value is a preconfigured offset value inplenented in
the WIRU and referenced to other transni ssions. 63.
The neéh@de asethod anip any@nebf anbabineetst3S-H8 fibherfcoumphisimg

8&[‘%@2 ?ftggfﬁ?%ﬁ}%t%% gﬁVLﬁ\i ngggg l‘JA{SS)t ﬁgniop%}l} activertlsement

adaplatdmehoivblafdlsm 64. The nethod as in any one of
enbodi nents 38-59, further co r|S|n t he WI

r ecei VPhdhg mashed aiinAnyeResf ep $$8 é%m]éerﬁlbﬁlhep#éet
n@ﬁﬁﬁr ks RagrioRfgdrel Sfllfse@l ﬁ@tlhﬁf‘erﬂgx?ﬂ%anirﬁ fhe GATRTNGind
d as |n any one of odi nents 38-59, further

coefpmrse@gooﬂhermmsjmmsw ng the offset value in a
separate control block. 66. The nethod as in

enbodi nent 65, wherein the control block is a packet
power 6Mhedhethad s it L1y o&d‘ﬁﬁétﬁbodiﬁ1eﬁts[%c$93 fuﬂthém:oﬁip@ismg

reco fiquratiqn. 67. The nethod
@Tﬁﬁf‘%ceégnsgn afiystent of gbﬁﬂﬁasg? Yaju fgm? & nSiwork based
V@B@lﬁﬂ@h&’éﬁgtlbﬂﬁl&ﬁﬁﬁﬁh val ue in a packet uplink
CK/ NACKnessage. CLAIM5S What is clained is:
64.The method as in any one of embodiments 38-59, further comprising
the WTRU receiving a configuration of the offset value from the network

based on a link adaptation mechanism.

65.The method as in any one of embodiments 38-59, further comprising

the WTRU receiving the offset value in a separate control block.

66.The method as in embodiment 65, wherein the control block is a

packet power control, a timing advance or a packet time slot reconfiguration.

67.The method as in any one of embodiments 38-59, further comprising
the WTRU receiving the offset value in a packet uplink ACK/NACK message.

* * *
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1. Anethod of transmtting a radio block conprising

pi ggybacked acknow edgenent/ non- acknowl edgenent ( PAN)
wWhR109/029518 Wi rel ess transmt/receive unit (WR)T/USI968/073985

met hod conprising: receiving a streamof bits for

transm ssion, the streamof bits including data bits

and PAN bits; interleaving the streamof bits to

create an interleaved stre®bBAdMbits; and nodul ating

tl’w}%g”se a@%ﬁi?its to create a plurality of synbols,
each synbol Tepresenting a plurality of bits and
havi ngla A e@gthod iof trdnsadttingdh tradioSdpclp e@nprising pibgylRicRed

no PAN bits ar resent in the LS sitjon of each, o
kBl REh G sprdedbominh s (AN GabYE P fy Twirsless
Whea:RinfitAr8ivEDEHE aWTTRA)! 1R BbfRATRpriide 1S performed
usi ng ei ght phase shift keying (8PSK) nodul ation. 3.

The net hdgcaiving| ajsieam wf dits far tthansmigripat theystrrem of bits
st: LS | Jed using si xteen quadrature
a%ﬁ?%r%éd%&éﬁsgﬁdﬁ[ﬁ&?%{?mm . 4. The nethod of claim

1, wher eiintdrivavimgdihleattraagn bhbits t¢ emateodn ntesleaged stream of

ﬁgg. angd using thirty two quadrature anplitude
d4r 8PFon (32-QAM). 5. The nethod of claim 1, wherein

t he PANDithsd@hEing Geéteshrd bPHitsL @edte adplbFit oNgmbols, each
sequence. 6. The nethqd of claim1, wherein t

he
i FYEHOLERPreReNERG aRiuTAlLY PHYtyand having glepghvignificant bit (LSB)
reRERR{FALI Ng a nost significant bit of a symbol. 7.
The met hod of claim 1, further conprising:applying a
power of fwlkgreinaneBANDits anegmeseing én the pSBmpsition of eadhed the

Wi it,of the streamof bits. 8. The met hod of
clﬁa{l{hﬁ%qg,?%\t;\%é?gﬁ%ﬁ' the stream of bits further includes

2. The method of claim 1, wherein the modulating the stream of bits is

performed using eight phase shift keying (8PSK) modulation.

3. The method of claim 1, wherein the modulating the stream of bits is

performed using sixteen quadrature amplitude modulation (16-QAM).

4. The method of claim 1, wherein the modulating the stream of bits is

performed using thirty two quadrature amplitude modulation (32-QAM).

5. The method of claim 1, wherein the PAN bits are located proximate

to a training sequence.

6. The method of claim 1, wherein the interleaving and modulating

results in PAN bits representing a most significant bit of a symbol.

7. The method of claim 1, further comprising:
-20-



header bits, stealing flags, training sequence bits,

and uplink state flag bits. 9. The nethod of claimS8,
wob@pe29sit he appli ed power of fset val ue i s basedI/os2088/073985

type of bit of the bit stream 10. The nethod of claim

7, wherein the power offset value is calculated by the

WRU. 11. The nethod of claim 7, further conprising:

r ecei \aipplying apswayeffet mahiertb agratsenipove powef sspciatddueith

froma e statign. 12. Awireless transmt/receive
u‘?ﬁcﬁbﬂmf Sfrg?mt‘%}ﬁgsm tting a radio bl ock conprising
pi ggybacked acknow edgenent/ non- acknowl edgenent ( PAN)
bits, t WIRU co i.sing:. a processor configured,t
gener étgf‘lae m%@tqr@%mwfﬁr@ﬁé sk, ot I ifichdes
b dFek BRE UdbNth ORI E}‘aﬁxﬁn? Eé’qtf’eﬁ'éle Bitk,SandAiplidK KhtEMYERits.

configured to interl eave e streamof bits to create
an interleaved streamof bits; a nodul ator configured

t onod ' e . ' .
oo e WIBLULERNC LRI Soplld pot G688\ i
pbasedlontaytypk obbitof éhelbitatteam.a | east significant bit
(LSB) position; wherein noPAN bits are present in the

LSB position of each of the plurality of synbols.

13. They (b afetied ddf@lalsd 7, WHRESH Rhé P&w RS eY e iScalculated
further configured to nodulate the stream of bits

uky He WIdH{. phase shift keying (8PSK) nodul ation. 14.
The WIRUof claim 12, wherein the nodulator is further
configured to nodul ate the stream of bits using

si xt eell. fhadredhod ef caipl ¥t fudéhenodubesingn (16- QAM) .

receiving a message containing the power offset value from a base

station.

12. A wireless transmit/receive unit (WTRU) for transmitting a radio
block comprising piggybacked acknowledgement/non-acknowledgement (PAN)
bits, the WTRU comprising:

a processor configured to generate a bit stream for transmission, the
stream of bits including data bits and PAN bits;

an interleaver configured to interleave the stream of bits to create
an interleaved stream of bits;

a modulator configured to modulate the interleaved stream of bits to
create a plurality of symbols, each symbol representing a plurality of bits and
having a least significant bit (LSB) position;

wherein no PAN bits are present in the LSB position of each of the
plurality of symbols.

13.The WTRU of claim 12, wherein the modulator is further configured
to modulate the stream of bits using eight phase shift keying (8PSK)
modulation.
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15. The WIRUof cl aim 12, wherein the nodul ator is

further configured to nodul ate the stream of bits
waigimg24shi rty two quadrature anplitude nodul at PGTUS2008/073985

(32-QAM). 16. The WIRUof claim 12, wherein the PANbits

are |ocated proximate to a training sequence. 17. The

WRU of claim 12, wherein PAN bits are present in a

nost significant bit position of a synbol 18. The

g%-rl? ]EJ i gd r’gkbeawfé} Bf gl:liliigg \rNe}}er n;?lft%%%nogg a %r 1§ guiﬂér con{ig'ured

t toa AEotihudste O the) GitRIan SsFobitat asinpl sikteAC lqubdiatafe tdigplitude
str§§ﬁ$of bits. 19. The WIRU of claim 18, wherein the
igh (6-R&Mr t her i ncl udes header bits, steal ing
flags, training sequence bits, and uplink state flag
bits. 20. The WIRUof claim 19, wherein the applied
pover 15t FeeWTRI afclpisn bAseprein the mpdulager isfurther configured

bi!o m%h{lfafwi th%lst}:&%%%ité) ftlgaﬂﬁ]r twg E{g{ *&‘? t e atnﬁ%htude

6cessor con IJgure
pmm&nkmmﬁ$azcyﬁﬂue 22. The WIRU of cIa|n118, further
conprising: a receiver configured to receive a nessage
cont ai ni ng the power offset value froma base station.

16.The WTRU of claim 12, wherein the PAN bits are located proximate

to a training sequence.

17.The WTRU of claim 12, wherein PAN bits are present in a most
significant bit position of a symbol.

18.The WTRU of claim 12, further comprising:
a transmitter configured to apply a power offset value to a

transmission power associated with each bit of the stream of bits.

19.The WTRU of claim 18, wherein the stream of bits further includes
header bits, stealing flags, training sequence bits, and uplink state flag bits.

20.The WTRUof claim 19, wherein the applied power offset value is
based on a type of bit of the bit stream.

21.The WTRU of claim 18, further comprising:

a processor configured to calculate the power offset value.

22.The WTRU of claim 18, further comprising:
a receiver configured to receive a message containing the power

offset value from a base station.
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