WD 2009/ 029511PC T/ US2008/ 073985 [ 0001] METHOD AND APPARATUS FOR RELI ABLY
TRANSM TTI NG RADI O BLOCKS W TH Pl GGYBACKED ACK/ NACK FI ELDS 100021TECHN CAL

FI ELD [ 000 i ication is related to wireless cor‘rl'g@m] <
[ 0004] BACK% 0?’88%5] The d obal System for Mbile Com‘runlsgza %Og:{r%%( GSM

one of the nost wi dely deployed communication standards for nobile wreless
comuni cation. In order to introduce packet-sw tched technol ogy, general

packet radio service (GPRS) was devel ope t he Eur opean
Tel ecommuni catlPPH$ St andaM @HQMNDLAJ@; @ﬁﬁIﬁZF%EEH"EEIE%ti on of GPRS is

db

that it does not supﬁB%ANSMﬂ'E'EI%W@gLQﬁ WITSEPGYBAGKEPRS i ncl ude
| ack of higher data rates suppor AEKNACKHIELES poor |ink adaptation

al gorithns. Therefore, the third generation partnership project (3GPP)

devel oped a n Qg@ﬁandard for GSM {pcapeat triki®h rate data services,
released in 1 and known as enhanced data rates for GSM evol ution (EDGCE).
[ 0006] A net worlRO@GBnf i gFhitlapmicatiel Waekted th adeeless soramugicationfpri ses a core
network (CN), at least one wireless transnit/receive units (WRU) attached
to a radio access network (RAN), such as the GSM EDGE radi o access network
ch;_EFgA;\I) Thﬁ s co(rjrpri ses a pl ufNGEGREBUNIdse transceiver stations

s), eac cte cggg,ge MRS GOND § rgpl | er
(BSC). The coﬁmti on rl‘(i)l% Ct?lﬁselalB Cshg%ggg)ﬁgyggr r esp%aﬁigi?ltr(lg.gl%%f%s&r eal i zed
as the Base Stt@girgwtgy'glply@«{@gg}l_communicatlon standards. for mobile wireless :

communication. In order to introduce packet-switched technology, general
packet radio service (GPRS) was developed by the FEuropean
Telecommunications Standards Institute (ETSI). One limitation of GPRS is
that it does not support voice services. Other issues with GPRS include lack of
higher data rates supported as well as poor link adaptation algorithms.
Therefore, the third generation 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 WITRU and the network. In addition,
the physical layer latency, (for example, packet transfer and serialization
delays) is controlled by the RLC/MAC protocol.



[ 0007] The radio link control/nmedi um access control (RLCFMAC) protocol,

whi ch resides in the WIRU and the BSS, is responsible for reliable

transm ssion of information between the VIRU and the ne addi ti on,
t he physi caWOIZQVéOF%I“atency, (for exanple, packet transfeéwggzﬁoséoggf;al i zation
delays) is controlled by the RLC/ MAC protocol. WO

2009/ 029511PCT/ US2008/ 073985 [ 00081A goal for GERAN evolution is to devel op
new t echnol ogy, new architecture and new methods for settings and

confi gur at i ong0G08] wi r eAesl foo GHARAN etolusivnsiy $1 developr@ew teBiielogy et or  GERAN

cvol ULl on 12 Bkl SH LA R £R3EuTL Rk GhotlsuaETR, GRERN ot andard

i ntroduces severa‘i ures t hroughput and reduce | atency
of transm ssi mommumcvahen spdtemk. @d@)waﬁdt@hébrd@WNnkVOQ@LO)I isntepespr overrent s

are referred to, as higher eqq?yg}g@g@&@pm dg@ %5?[\9,0@(19&%{,&31 (HUGE) ,

and DL i npr overren Sare refe 0 as duration higher order
modul at i on andeatturelsd:hamnhmglpﬁﬂélﬂ%@ﬁ};hp@@mﬂ regfuce hé@@y plrpansywassions & may

general ly be fer

(ECPRs 2] featts SOEE o B4R Brb I ISRE TR, bR bl M ARBAER B (1)

t echni cal apprhigiehesplitiat perfaymencer dire GERANr evalutions t(HMGEE) aand dde, or in
conl unct ! on Wity Qdnells %&eﬁg& R RLa | RIS AR hlwgf oach uses

a fast positiverac nt/negative acknow edgenent
reporting (FANRdubastbe. andrturboeqodmmﬁRBQﬁO'Ds @gtlaofrtbeﬁmmrwemstﬁ m™aY on time

interval (RTTL Y, ﬂ\!ﬁ,, des of
operation w‘tﬁ)" é;%g be%@w’%ﬁ@{e% an g%%%d:s eﬁgg(ﬁl\/ﬂ[}%%?? and with
the newer E@R&tﬁre&mdul ation and codi ng schenes 100101REDHOT and HUGE
provi de i ncr eggeh dal 85,3t £5.ANM HBLAANRUbLEOBRIES thB. LPUBBRIGEPRS DL and

UL. These nod y be inp rough the use of higher order
modul ati on scrv@pmchwbht lasy Qpew‘@@nthqumﬁ@m alonpplofle, o & eppimcten on

(16-QAM and tv!;th{ LY Bf"@)te%mr(% I@'/Tﬁl.x g&%ﬂﬁp%ﬂeaé %bcﬁ%%es@‘Mst These

nodes may al so FhvoT he use rate transm ssi ons and

t ur bo- codi ng. ®Eitive whmwlddggaawr®8@1‘@ﬂsknomg@neaﬂécﬁ@@mﬁ?m%g an
extended set qiafBguldt, A8 @fjaft%}gédﬂglsﬁé:@%%eéQ%sﬁ@glbx{'ﬁnﬁ%emqh fied

i nformati on for nat |nt urs vari ous codin ates and codi ng
techni ques andRTH® e, AlIV)HFH Rrayorperage tindotin end ST PFrmgdesiRt  ACK/ NACK

i nformation Wab%eratlon with legacy EGPRS modulation and coding schemes (MCSs), and
with the newer EGPRS-2 modulation and coding schemes.
[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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typically sent in an explicit nessage, referred to as an RLC/ MAC contr ol
bl ock, which contained a starting sequence nunber and a bitmap representing

radi o bl ocks The reporting strategy (how and when repor and the
like) was cBREPB I”’gl by the network. The WIRU woul d sen%éréﬁ%gos?og%% Bl ock as

a response to a poll fromthe base station system (BSS). The poll wll also
i nclude information about the UL transm ssion tine (for exanple, when the
WRU is allowed to send its control block in the UL). During normal

oper ati on, whehlobk gﬁéurh doatpdmediarstarting sdqorndegumbehaniyekithen yepeasenting WIRU and

e networ k. thed BLALIL L ASl SERRGY R YRLORLBHColRY Brbe. (0012

A dr awback of trfhe curren I ng proto S 1s that a
control bl ock ihke)rvecfsd:edtrewmlw uhenetvmikl RCW TRV wowidtserha Csn@‘elrﬁlockl'herefore

For F o S Bdla b ek b B BT Rl WPLITBS GO RALAN | Y hecdled

for del ay sensitFVerservi ¢ Eonseque hi n mewor k of
GERAN evol ut i oimchaleriefurrAGKINADKt Shealﬂb tms:tmsawnttm& (forsrempiikmllackhe eport s

P ggybacked'['og@;ﬁhl s oo QR0 ik RS RRAAR! hpld D) IDUARL HDhtPs

i ntroduced S oCo otentl a to si cant reduce
the retransmi sspmtldlelvdgem/hlgmaysllgﬁqMaMIS e@danﬁeféhetwmﬂee WT%L/ backed
ACK/ NACK ( PAN) ok rt bl ock
sequence nunber g?%sﬁ\fztﬁv%{}ﬁtﬁﬁﬁg%f‘?g%%&g%?g% I ng r%gﬁbrtﬁ%c SCE%I t maps

gi vi ng ACK/ NACKDA18f or namdmmbﬁckpﬁhewmmé@gNéﬁ’K@P@@nﬁpt@O@S igbbpensi on

bits specifyin Mﬁ’ @wg ] ed to
transmt an AC%/ %ﬁd%ﬁ %Ef%%%k \E/ahﬂ?%@(rg]aqg r & ocC Agg‘?ngfrﬁlfmﬁ gs%fta

[0015] Thi s al | Gherdfar, ACKENACK Head 3 nmtmmd WieencARE/NACK| infismagipn ghe si ngl e
PAN or to be spli £eﬁt[‘ %eﬁgy%ﬁ-%klap‘ééﬁéme%eﬁwm PANs. This allows for a

decrease in |atenc due to increased flexibility of
sendi ng ACK/ NA(BDOlrSépor t §on$mieféléhdmﬂwhé ﬁwﬂat@fm@bmmsa QY g

particul ar w r% WA @E\%F@O&ﬁﬁﬁﬁ%ﬁ’a‘% A AR 4 HBeaSE bt ng

speci al RLC e nmal ntaini ng ener a% principles of RLC
w ndow oper at i GLC DWB Blo0e/i0 286quPsity i USQ@@M@M:?%BHHOduCGd

[0014] This protocol has the potential to significantly reduce the
retransmission delay without significant overhead. These piggybacked
ACK/NACK (PAN) reports are bitmaps, designed as a combination of block
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.



[ 0016] Figure 1 shows a conventional radio block. Currently, a PAN field may
be inserted into a RLC/ MAC radi o bl ock using nodul ati on and codi ng schenes
(MCSs) for EGPRS or new MCSs provided by REDHOT/ HUGE (Eﬂgﬂﬁz@s bot h of
these scenal PEY”'PRE radi o bl ock consists of a separate enco ?QLC/ MAC
header 105 that is decodabl e i ndependent fromthe RLC data payl oad; an RLC
data payload 110 and a PAN field 115 that is separately decodabl e fromthe
RLC/ MAC header and RLC data payl oad. [0017] Sone | egacy EGPRS radi o bl ocks
and sone new REDHDT/ HUGEgwadi shopisacionvendiongbreadig hloplﬁréutrhaﬂy,cmBANLC dat a

Prot ocol Data t (R di.o Q%B e burst
together with {J%%.I%A% wnf%gt'é% acerr%}r%{:%%c rEHEPﬁﬁﬁbﬁ$o el ﬁgdgr?’lﬂea?\gl ng is
dependent on tddingntsehémesi MCSRptfer EGPRE dat aetyl ddKSs Sprayided| IbyPANs have
| ow code rates sl } Ll eqyi t [ 8] The
nsertion of ¢ FEDBRG PG iGRAE ) 0 kath, HERID, banRel, 30t 2t 0L

punct uring of ¢o|nelstasc¢fualseﬂx@tdn@acqﬂa@lwmhmeﬂ@é th@n nalecedableover al |
nunber of bits, that Qaty%g}% tﬂlﬁﬁ%jd%tg Eg %ﬁ%ﬁ"g tQ‘pbié o§d & SHq amor e

n,[d end

encoded data bi*f'€® e renoved once a PAN is

i nserted. SincRANHelRLE Mmmmelwd&pmbleefm rﬁbe Bh@ﬂﬁhgé&aé@re&n%en a PAN
is inserted, t te of the data portion should be increased.
However, this ﬁﬁc%gaﬁ%ﬁal%nent al to link performance and effectiveness of
the Iink adapt h)()il'ﬁn al gdmid hisgate c FFRRT headincridegked ashnAehe cowing rat e

and reduced NS HAPATlo LS 8Ly GREALLACHRH oL .89 PRGR] 110 of

the radi o bl oc O nore sm ssion errors and | ess protection of
t he data. [oowmridmhél?md) pfb‘lredwbéo(:kh&‘he PAY irm@ppadon thedairstitogethehe RLC

data payl oad 11%@&&:&%&@2&5 borkhe PNk nleprlERsERLbonathaRNe] Coded.

For exanpl e, cont alns M=20 i nformation bits and N=6
cyclic redundatieyintehleating GRCH obitiedats Hododinge AhPANSbavdlayisede retseed bi t s

yi el ding a cod 3. Therefore, balancing error
per f or mance of hlgg#é%f&?%%pﬁ{gqﬁgw%%y I%h% RLC data payl oad 110 and the
PAN field 115 [0918ssentTle insertign ofithsAN firtdrids info theeadiallpek tsnpiers

[0020] The di ffgrent. SrlQhiRes R TRGERLE, ddth PaPRLd] B08sRE, Bhcb!Bnd he

overall number of bits that 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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RLC MAC radi o block 110 are shown in Figure 2. For exanple, if the error
rate of the RLC/ MAC header 105 becones too high, nore transm ssions are

|l ost due tq the receiver (WRU or base station) failin he

RLC/ MAC heatd®M™E8> Y at her than errors in the RLC dat ag%%jg @%%%g
protection of the PAN field 115 is al so questionable, as weII as the

mappi ng of the PAN field 115. [0021]1In the conventional RI SC/ MAC radio

bl ock of Figure 1, the RLC MAC header 105, the RLC data payl oad 110 and the
PAN field 116 the BLCﬂ\tL@@[head.@d%,dgeRh@rdatil'Mqaddﬂ\@nmrbtheé’ Ipil5iscarri ed by

t he nodul at 4 diob t h t hat
bits beroﬁg: ggs%%g?ﬁ %B%\IS? &%%%?i@gﬁdlé%yﬁ%(e) ;?el got ULZCZS:;(r:l |y :
conti guous. A2l ng aTheweferaitfeser pprformansenofhp pentions mpANegamthyi ng
symbol s may crgad ﬁ%%%afd%eial‘é%i{lﬂ?x%ﬁywﬁ‘%ﬂgﬁué I XJroP 4 r‘ﬁlé N GhelePforadi acent

carriers due to radio non-11hearity nor mal " synbols
transiting to rat,emfd)htstéﬂ‘tlAéthehdqﬁé)ﬁ beédngesttop bighy mare triyesmeisnionscare ed

standard peak 18 QY ngﬁe r@e% chﬁ'cgas%f ;tg Cf fali'lﬁlgg't(}/%@?dgg??&ba“ on

order. This may resu rn’rn e out - of em ssi on [0022] It
i s therefore RISG/MAST eader h@i;ea’fétlenétah@droamm thp PaCadatiz paxdead 119k iThg

per! ormance angoBEiR orifEPANHIL118Y: Akl L RLABRO 3M1%s Ble RafA & DI ock and

mat chi ng portl ons elr respectl ve requirenents for PAN
filed inclusi cthsePsAhbﬁelddﬂr‘{?}ar ed to transm ssion without PAN field inclusion,

wi t hout changl[E@Zthe an%r c%BvéiR neeky @@ﬁ%@ pa[élt“;blolQQ,%%ﬂ, \RYe

[ 0024] Pi ggybacked “acknow ed genent non ac enent bi'ts in
unrel i abl e bi tRIGBIAG bﬁasieoﬂoﬁa th@BbCalaé@p@delﬂané thoBpPdpldltdergat a bits

| ocated 10 Mg rﬁgk@éﬂm? offich. RS EhAlRI-cdddaadtl LB bf tHQWduPafti‘oﬁet val ue

may be applie ‘s’ cont al ni ng ePN Its. BRI EF

DESCRI PTI ON O%yiﬁ}HElsBW\Wrmcross four (4) radlo bursts such that bits belongmg to the
PAN field 115, for example, are not necessarily contiguous. Applying a power
offset just to a subset of PAN-carrying symbols may create extra leaking of
transmit (Tx) power into the adjacent carriers due to radio frequency (RF)
non-linearity from “normal” symbols transiting to symbols sent at higher
offset power at the configured standard peak-to-average ratio (PAR) back-off
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



[0026] A nore detail ed understanding may be had fromthe follow ng
description, given by way of exanple and to be understood in conjunction

with the a i.ng drawi ngs wherein: [00271Figure 1 i ona
RLC/ MAC blgﬁgqgggﬁé?gre for EGPRS data transfer; [0028] |éﬁ?@ﬁgﬁggiicts t he

error ratios of different portions of a RLG MAC radio block w thout bit

Emapplng. [ 0029] Figure 3 shows the structure of a radio block w thout PAN
it swapping conpared to the structure of a radio block with PAN bit

swappi ng. [ 003erptediiggraze reljablediipasitiong; Bpdditiony awwwé%%%“& fii cati on

system i ncl udig n@deé?liﬁys?ﬂﬁol@caﬁa&ﬁ%ﬁbimyﬁ@d to transmit and receive
radi o bl ocks wth piggybacked ACK/ NACK [ 0031]Figure 5 is a flow di agram of

a procedure performed by the WIRU of Figure 4. [0032] DETAI LED DESCRI PTI ON
[0025] BRIEF DESCRIPTION OF THE DRAWINGS

[0026] A more detailed understanding may be had from the following
description, given by way of example and to be understood in conjunction with
the accompanying drawings wherein:

[0027] Figure 1 is a conventional RLC/MAC block structure for EGPRS

data transfer;

[0028] Figure 2 depicts the error ratios of different portions of a
RLC/MAC radio block without bit swapping.
[0029] Figure 3 shows the structure of a radio block without PAN bit

swapping compared to the structure of a radio block with PAN bit swapping.
[0030] Figure 4 is a block diagram of a wireless communication system
including a WTRU and a base station used to transmit and receive radio
blocks with piggybacked ACK/NACK fields.

[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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[ 0033] When referred to herein, the term nology "wireless transmt/receive
uni t (WI'RU) includes but is not limted to a user equi pnment (UE), a nobile
station, ‘& @ bil e subscriber unit, a pager, (ﬁ] 1§l ephone,

a personal Idi /O?JD%\{ST; stant (PDA), a corrput er, or any o ﬁ# (ﬁ% e9 of user
devi ce capabl e of operatr ng in a wreless envi ronrrent When ref erred to
herein, the term nology "base station" includes but is not limted to a

Node. B, a site controller, an access point (AP), or_any other type of
interfacing dévierssersapivioaghstut shroburst argl may he fund e gl bpepitignnelt .

[0034] Fi gure gﬁﬁﬁ(g Eﬁgtea%ﬁé{%kﬁfth%u@t RISk r%@%mta-{ﬂ@ oPMERIphQDA 1 ncl udes
PAN bits 305, header bits 310, data bits bits 305 are
i nt er sper sed tShifUEﬁg'h‘eaﬂﬁ RH ndudationthairig, thyee bibuprt symbal).|the PANJSS t | ons of

a synbol. It ig§ t Rdits ahPRb SIS a4 Of ei ght
phase shift keyr Qéi %)lile\lm’dlIO dtﬂrégerrgg{ ztbegrgﬁ % arle}?[;1 bits per &ﬁejlnbol) t he

PAN bit swappiBee todbhmatyre ofipkase ebléﬁquergen?d%fyorb ehagp pkilledin .
modul ation or dgj) rrecgaﬁz{: Ehalt e ﬁﬁ%ﬂl@%&itl&l%%f 4tnf dymibBYis RbroPiML &4 | on, those

skilled in the recogni ze t the third bit position 350 of each
symbol is nor @r@reh@ﬂ?@fh‘ﬁfrfmohﬂrmltt%é%@P%ftach\mnb?h positions 340 of each

symbol . [0035) &L@? r . Wag?%u%g 3 ?ﬁg %zgvp;\;‘ﬁe grﬁ&ﬁ{"é{ff %&Bla@&ﬁﬂk&ﬁﬁﬁoﬁ pikor mation

bits after PAN S ag according to one enbodi nent.
PAN bits 305 mrﬁteuRAlehle&yra@pma@ iig arpHs %@rdsflgmeeeebﬁiw%éw\h n the

illTustrated cagg 395 ; lguﬁ’éﬁabrem JoBitiodls 956 ofnﬁébawh 81 GogR iBydRatd are

"swapped" with data In nore reliab posi tions 340. For
exanpl e, PAN skse GGEK, dhe Havdbit Rosmfeg@’@mbﬁl)ta% swapped’ Bith dgé&i ti on of a

symbol .~ After paN;Bih ﬁ&@ﬂghaﬁﬂe bieARsiBbhs @95%16&319@@ PaeBRedsNiE h a data

bit 315 froma nore reliable bit position. PAN bit 305B is now located in a

nore reliabl e shoghtin durstA0PArindhe whisd b@dmsrﬁrgn of ﬁesythkt Aftgr BANGPifcconpani ed
by a training 3g Jﬁ'lECPAﬁ%Qb 365%’:1&1%%%@1& k\ﬁ'%) 56 £ b b32P5 fﬁ)%ja mide t he DL

direction, an u state fla SF% fields. [0036 i's noted that
PAN bit swappireb tagbvdmerlese%r\lﬁert&oﬁ FW@‘*QW@?‘@‘*F hrwltmn PAN bits
305. However, ﬁﬁelac}falhﬂglecogfnfg t}fi%%sttig hBo 330%mtpgﬁfed%kl% 58 qWin® PAN bits

305 are less reliable. i mportance of bits 5 and data
retransm ssi orﬁzt)e“(}wrﬁt%lr@g ﬂagﬁﬁS? ) 5?%&@d>d’lifhei 3L digpdion) anupipkstta Hpe .
[0037] Addi ti ongisryss@fi@as i n the middle of the burst 300A, such as the

[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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trai ni ng sequence 320, are |less prone to bad channel conditions. Therefore, -
it may be advantageous to swap PAN bits 305 with other bits that are cl ose
to the traipin equence 320. It would |ikew se be adv . swap PAN
bits 306 inVRZ@@ﬁ’é hits in nore desirable locations o?ﬁﬁgﬁﬁ(}a@iﬁﬁ%l ock.

[ 0038] The PAN bit swapping described with reference to Figure 3 may al so be
applied to higher order nodul ation. Mire reliable (that is, nost

significant bits or outer constellation points) of sixteen quadrature

anpl i t ude noduigifieamt pik§oQUYr canstellationtppintokef sjytedn uadratuaepinplityde

nmodul ation (32 I I PAN bi t

swappi ng as( d?‘?%%ﬁgy ey%?;tgﬁlﬁ %‘ﬁ&g&na?&%lg%\?fgﬂ%%e %n quih%?gﬁe avi ng

mul tiple bits @&M sarbslused GOINN hitzvdppingn Of cowratl BAN bi\weiepping 2sone or

more pover of faehckedhayiR AR YRt dn0Rfaln MBEAGOHkIAE HEHIROREL ONS of the
ep 0 app :

burst 300A to 1 nprove perfornmance. ower ets may be I ed
i ndi vi dual | y aperispmbeinbi nation to the header 310, data 315, PAN 305,

Lraining sequegesy320. 1bAdtioddo PhRGi{Xabpfigooncd ol poiilofibershabe 11 ag

(USF) 330 fiel in order to balance the individual error per mance of
each of the povedpplied tabee promere ipflividual pertieny obidieduyrsisi084 tddmprayesyst em

operation to t | a r I Qa C bo i : 34 it € ence
| evel s, power %g‘g)g}rng%%i g’?ﬂénggéﬁc&eﬂsgl%dﬁg‘ sg%c@g%&i.ln_gﬁ?ﬁd&ﬁ}gl 611£ iqfell ds by the
radi o transm tqoelbina&mdpdhﬁge%ﬂ,er qiL.fdata 315, FANE BOD ftraining paqusnee 2 be

applied to thestggﬂrigeﬁag%ﬂ h%ﬂ,(iﬁd/oﬁﬁﬁﬁﬁ% Sald H& Wﬂs’,@@%ﬁ@, fforfuer of fsets

to certain portions of a radio bloc [ nk@per mance may be increased
whi | e creat i ngbadamop the indiradug] srmer pefemence of egelhefithe perdioper The power

[0040] Referr i n&'s‘é?gfg : Be %djl@&de&.ﬁ‘ﬂ% HYerTRHBRGAXS Bfe 2! Aesithta POWer

of fset as describe ve begins wwth tmitiating a transm ssion, (step

410). It is thenydetredieiaquditions, ppjerference fovelsi povaydeddioam; pepresenc bl ock,

(step 420). Dependiadeor mﬁ%&m&a&%&% R4 BhisnifRY. %&@M&ﬁ@ﬁ i ncl uded
so this step may be unnecessary. If PAN bits are present, the PAN bits

| ocat ed in unr@&Keesnt @owpr offessivalupssmar de amaliprkée e Aiffsrens fieddsoP¥ reliabl e
bi t positions, 48460 afpiflhtioftss HFRE bt oRBANE poligefis of & rRAY Bl lihket May be

cal cul ated for each various bits and/or regions_of the radio block (for

exanpl e, headeperfarplagce maK bpjingeased athile freading pahcminigab gitererentedq) | (step
440) . Finally, s4be . cal.eMdl ated power offset is applied to the radio bl ock,
(step 450). [0041]In the method 400, the cal cul ated power offset may, for
exanpl e, count ¥04¥al ancRefemingdpagyre df anaxqmplpyaweihod 489 aberrifiBe for ~ dat a

bits. The 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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cal cul ated power offset may be applied sem -statically, using periodic

adj ustnents, or nmay be adjusted during systemoperation to take into
account varyi radio conditions and/or interference le . power
headr oom [%828‘]9/0%?’\W7I'RU may i ndependently cal cul ate they(g%@%r%&g/f@é”et val ues
based on predetermned criteria or neasured values, or the WIRU nay receive
power offset values fromthe network. The network may adjust or configure
the of fset values based on |ink adaptation mechani sns. For exanple, the

of fset val ue ralpulséeds pavien efsetomay VirR@PPleds seepdpticallye gringppPeBprdiek, (for
exanpl e a packgh,-BaYRE, & Ay 1RlaGfustHdMRrRG ¥ARER opdrafikielo thkdMtoedcBunt €CONfi gure
or packet UL ACK/ NACK message). Alternatively, other RLC/ MAC control bl ocks
may al so be nu@rfipgtrdivcandiieey anfiosintorierente lpyrloanien Rawer pelrsimhen PAN bit
swappi ng and o0 of f QEWERY Moy Sl pbier Y RhRELEOhe foMd: Birlet vARYs e Sswapped
with other bits of a single radio burst anong the four (3*] radi o bursts
that make up apeddp® pmd@gqm, ingdderitepa R rmeAstsast valuss, 98 thppV TBH ®aythe entire
radi o burst cqpiedjdidier biisetRAMdRifo tHdhetweRRT PAC Retdelk Ay Vot 0 pover

| evel s within a burst. Alternatively, the PAN bits may al So be_swapped with
bits of a subseefigiretthe offsefr vilugs pagedoom linkt adaptationnaivehamismsie Fondi o bl ock.

The power of f %?cﬁmﬁg%’tﬁehfﬂ‘éep@al@@ giy%d sigRalel@o RUWPRE i8S deBhiiGe LdA@rJPAN Dbi ts.

These net hods nm so be applied to the other bits, such as the header,

data bits, andleckelforqgampleypragket prer contsplfiming adrarsenprykeiiimg skbhse st ation

505 each confi,gih@guteOot MRLEAEDL, hoK/MROKE nflksiplrs eMitdmbieds, otee WIRU 500
includes a transmtter 510, a receiver 515, and_a processor 520. The

transmtter 5IRIGNAG serdreleblogiomay ealse by wadifisd 4A Y ShiHais 5Be Phd t he
processor 520.i,hRgaMERU 500 communi cates with the base station 505 in an

uplink direction 530 and a downlink direction 535 via an air interface. The
processor 520 (P93l udes Viharo KN thity sHerpiag| aidpoygp offjpts are used in

interl eaver/ depRbfiakBAVEAN B9 mad Bl sRafiRa i thér 2R INRBRSI/rd@oRRREr 550. The
processor 520 is configured to produce radio blocks for_ transm_ssion and

WO 2009/ 02951 Areeretkofropidp veshaiunststhatoaakedmna tadip oy anda eawes ofset gescri bed

above. The i nt ghleBY QLHKEI Y el &RAURradidDurst ERbdinGie € RAN IvMsertigave and
deinterleave bits in a radio block, and to swap PAN bits with data bits as
di scl osed. ThePPEish ayqids YsHingRpper PR byset- iAdtexpativeliiy thedPAR code and

decode synbol $,iR3s80h1beswiRge With Blts SRCHBEA WLihe F41G4)38 41BN sts Tt QAM
32-QAM or the like, and_to SM’E}pPAN bits with data bits as disclosed in
e

cooper at i on witBke Hethesadip bloglyefhefeqvrar eHbet Magrthem Be appligd to the bursts

nodul at or / demgihy@icihe PAX biss. CIbé SlefiRds iy ARABE abglidd e th &paF Ktk r adi o
bl ock for uplink transm ssiqgn via the transmtter 510 and to denodul ate

h
recei ved radi ¢Ush 8¢ kee hegden, datadiifs: #rrkthgilket he recei ver 515. [0045] The
processor 520 [oh4dihe WERES 1D shéwd HI'WIRU 600 an@W Besd 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
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apply power offsets to various regions of the radio bl ocks, as disclosed.
The processor 520, in combination with the transmtter 510, nay adjust the
transm ssi on_power _according to cal cul ated or received { val ues,
ei ther semWOeYPP®AMy or based on changing channel con’g‘%)ﬁ%ﬂ /0t73s9§

descri bed above. The processor 520 is further configured to receive, via
the receiver 515, power offset values fromthe base station 505. [0046] The
base station 505 may contain simlar functionality as described above with
reference to tiyeceyTRUesEed A 1adisc e Pdesks of ag hedagerskedst abpomn may The
configured to ;gengp UiEavRf S5A oSAETRALS it SGhOREHheriBA 11 SWap PAN
bits as di sclosed f&r 7 ough t he eaturles and e+emente§ are descri bed
in the enbodi rerit zadig bl tﬁir@utoa?W&Po%NH@ltq with daga bits fasadisplasedr Theenent can
be used al one hdtb@kthord BERIAERaFEA5H ReoRith:e) R Snlecb Gy RBERAI Ment s or

in various conbinations W't or Wt hout her features and ments. The

met hods or fl dwsehen @@Ml@é@h%ﬁ%éuth@s@?ﬁ& HrQAM, 88-QAlYl, erethenpl ement ed
In a conmputer IE{ O Adswal 16 with afiaHTAE Bisk® '1H|cé/o£§i§r€ Fllvﬁﬁ’l thg a

conputer-reada e stora e medi um for executi on pur pose

conputer or a lpmbew&elntesl@ﬁvm’é@ Gihe@mﬁylﬁt@n/dm&tp@@n@méguwédu uns
include a read,oRbY¥ AR ptdfea rHib MGRMTACEIRE FRADLMKsLRAN  the

regi ster, cache nenory, semniconductor menory devices netic media such
as internal harensmitiessHhandtedemaditlatetieesived Tadigilacks @vﬂmgawnh@wa, and
optical nedi a $Uchefor 585 ROM di sks, and digital ver satl | e di sks (DVDs).
[ 0048] Suitable rocessors i ncl ude, Xe’/'EOf exanp a general purpose

processor, a spetilal pLﬂ*ﬁd?}”éceﬁ?QS(f@@ﬁrthe %H\,@Htlﬁ(fﬂlé&helb?@@ég@érto a digital
signal processgy W&r1oft§et9't&‘(rﬁﬁdds%eéan%f%@PJ&?&BE&QJ as didbieseal 'I‘E@r e

m croprocessors I'n association wth core, a controller,

m crocont r ol | efroceagns| $20ain spmspakipn |W:1th ﬁt%@ﬁ&?’éﬁ“@ 10y ey %%S?tdél)a Field
Programmabl & G4 Rnfildidy Bovk T dingith @Mhﬁlatedadme&smrpowpsffm vhikggrated
circuit (10, and/or a state machine. [0049] A processor in associ ‘ation wth
software may bthes semi-watioglyeonbasedpn hgngng chapnehespditionssasedes@ibefior use in
a WIRU, user egy, @nﬁﬂztprééé@o’r 59@fs%ﬁﬁévccﬁ§%ﬁe§£o%ée%; vih 86 1@cddRd W5, K
controller (RNC), or any host conputer e may be used in conjunction
with modul es, RowsK effshvaties fromdbghasestation 95-sof t ware, such as a camera, a

video canera npgidie, a MedpoRNQARGen %ogpﬁaty%mgn%lmﬁarvmcasw fiy dgvi ce, a
speaker, a m crophone, a television transceiver, a hands free headset, a

keyboard, a Blds&e riksdrgboye Tty peferenge tp dog Wridi RBGUParraeessarigf thebass unit, a
l'iquid crystal st%&pinay b@ E&@g‘lﬁiéd;w FohetHib bow&%f@éﬂ@ﬂﬁxﬁaﬁds@ﬂtd’l&msm ing di ode
(OLED) display unit, I@?I tal nusic _player, a nedia player, a video gane
pl ayer modul e, a"é‘rFOISWPélP bibt vdieslosednd/ or any wirel ess 1 ocal area network

(WLAN) nodul e. j004A050] AWREhMENTRatures andleleMedds’ 82 88schibaMSHI fhel €CEI VE
unit (WTRU) in a wirel ess conmunication system wherein the WIRU i s

configured to fefadinents Jopaticplayeqmbipations,ogqh fRatyreqr elgpert a3 Se rsed 2.

The WIRU as i n1eidastihtBNthelothbh &lairds hhe dlatimds BF GeKemBodmeagti @@ ihi Nk

control / medi um access control (RLC/ MAC) radio bl ock. .
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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3. The WIRU as in enbodinent 1 or 2, wherein the radio block conprises a

Zi g_glg_Kba\(j\;I(_RzLijcknovM edgrgrg/ gon-acknow{ edge (PAN) field, a header and dat a.

. e as in _enbodi nent 3, wherein the WIRU i s confj apply a
transnitterVB3lRP?%5 ¥ set to the radio bl ock conprising %@H%ﬁ%@ﬁ%f gp Y

5. The WIRU as in enbodi nent 4, wherein the WIRU is configured to configure
the transmtter power offset sem -statically. 6. The WIRU as in
enbodi ment 4 or 5, wherein the WIRU is configured to adjust the transmtter
power of fset dugisteg, cApe Mémoery, SmitdidutbRidemory devices/ maghetidMddih aghi n any one

of enbodi nents 4-6, rein the RU is,configured. t dj ust,. th
transnitter pcﬁﬁ.e‘rnt%flggg?r%b&glésda% r%lm?vzf%}eo 8 %glﬁ?grbeﬁo'gpécﬂc# lr#‘fséglraf éiFel%nce | evel ,

or a pover heagiethédy hch as CD-ROM diskbeandidikitalsetaatitngiskn@Vads).embodi ment s
L7 el LT G SBN LANSG e RS B i heuslef’ 2
the WIRU i s cqiifrpéidrpebeebsdr a9 phatidl parfosapsitedsbera panartionhl p@tessdreaporti on of
t he radi o bl ock., ] 10. The as.in.enmbodinment 8 or 9  wherein the
portion of t héh%?}i ey 6’(’3‘?{"6%585@5%@? %u%‘gﬁgffmcd%?r&cesaorﬁ%ﬁe % T¥4Ei ni ng
iclaqu_?_ﬂgewgusggﬁ?%&&%sg‘ogﬁ;ﬁg z(sgﬁiegciciﬁﬂdw?h leI1DSIk afrat e fdoagrollSFh fi el ds.
configured to ‘ﬁiﬁb‘?cwatr'ﬁéert t%?i‘ﬁ?%%gpg‘?ﬁ%ﬁn§ﬁaggq V@figuztlsgi%érigf)%gg:‘ Sport i ons
of the radi o beglmmable Gate Arrays (FPGAs) circuits, any other type of integrated

circuit (IC), and/or a state machine.

[0049] "~ A processor in association with software may be used to

implement a radio frequency transceiver for use in a WIRU, user equipment

(UE), terminal, base station, radio network controller (RNC), or any host

computer. The WTRU may be used in conjunction with modules,

implemented in hardware and/or software, such as a camera, a video camera

module, a videophone, a speakerphone, a vibration device, a speaker, a

microphone, a television transceiver, a hands free headset, a keyboard, a

Bluetooth® module, a frequency modulated (FM) radio unit, a liquid 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 WTRU is configured to adjust a power

level of a transmitted radio block.

9. 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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12. The WIRU as in enbodi nent 11, wherein the WIRU i s configured to bal ance
an individual error performance of the each of the plurality of portions of

t he radi o bl ock. _ 13. The WIRU as in any one of enbgdij -12,
wher ei n t heVAPRY ¥ confi gured to configure the power O??lls/g@%s%n%s.s

sem -statically. 14. The WIRU as in any one of enbodinents 4-12,
wherein the WIRU i s configured to adjust the power offset during WIRU
operati on. 15. The WIRU as in any one of enbodi nents 4-12, wherein

the WIRU i s confi g8r dthet WTRE] astin tebogiesnt lobf Sewhbrede dhemadio backi ng radi o
conditions, an_interfer Y r I | resence of
a field. conﬁ)%geirﬁg%&ﬁh{ga\s&%mrwgdn% oneacg“]? e%g%g?#ewn?igldzg%éde\?mer ein the

WIRU i s confi gardedhtao provi de the power offset to the portion of a radio
bl ock to increase |ink performance and create mnimal interference to other

receivers. 17. The WIRU as in any one of enbodi nents 4-16, wherein
the WIRU i s confi gdr dhetWTBPpis yn ¢thbodimert 3, whexeit the VERE igrorfigugéd tPAN

carrying synbol s. ] %/gf@ i 1080E it ﬂgbm}?&d.& 17,
wherein the W%IX%trggﬁ?#geﬁpgﬁe 0 ?%gosc%lhga‘ﬁ(ggaer, atsg{ge}nd a plurality of
PAN bits to contiguous bit positions. - 19. The WIRU as i n enbodi nent
18, conprising an i:ntgrl o '?ﬂgjg 4 QnERR, sy Reasehnfiddtifo0r the PAN
bits, and a transm'5t ?lg{evg'gﬁﬁiagsglgg%b 0 ﬂtrs‘lt' map process the1 eadgr, data or
the PAN bits tonfigmte thebuwashitternoyier pives seroi-stafiesdly. rel ati ve |ink

per f or mance. 20. The WIRU as in enbodi nent 18 or 19, conprising a
receiver configured to burst map process the header, data or the PAN bits
to contiguous bit Posite WIRY msath ewbodizlent idver bi mhepsan fthe MHEBY. is 21.

The WIRU as in rEnt 2 o B (o mas
the PAN bits t%"%ggg%g;ﬁ%gf}dp\g%itgg gﬁ%ﬁn\fﬁ&r Bhvert et MiRihd SpérRfibd GtHiR

WTRU.

7. The WTRU as in any one of embodiments 4-6, wherein the WIRU is
configured to adjust the transmitter power offset based on a radio condition,

an interference level, or a power headroom level.

8. The WTRU as in any one of embodiments 1-7, wherein 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.
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22. The WIRU as in any one of enbodinents 18-20, wherein the WIRU i s
configured to map the PAN bits to a subset of the radio bl ock, wherein the

radi o bl ock _comprises a plurality of radi o bursts. WRU as
in any one BP 2R06G hent s 18- 21, "wherein the WIRU i s con T."gs’ér“%%; (833 map the
PAN bits to particular synbol positions for reliability. 24. The

WRU as in any one of enbodinents 18-22, wherein the WIRU is configured to
map the PAN bits to the nost significant bits (MSBs) of bits associated
with a constell ati onTEYWTRU as in any on@&f emBodinWhiR -8, wirereinthoWa' R

enbodi nents 18-23,, wherein.the WRU.j,s configured t.0 he..PAN.bits to
the nost reli abfoRfigpred toppRly, estmgilé?rpowem@seéﬁo.aHlﬁaaqﬁ\iﬁ)' ogté&lg\r?f any one of

enbodi ments 4-tR4radbploett.n the WIRU is configured to apply the offset to a
cal cul ated and applied power value for the radio block WO

2009/ 029511PCT/ US2008/ 073985 27, The WIRU as in any one of enbodi nents 4-25,
wherein the WIRU i $2.088fWERW a¢lint cnbodiredntd 1§ wisereinfthe WERID iseosfiggmed ed by t he

network durin adi o _r.esour ce establ.i shnent 8. ,Ihe. U as in
any one of en%BgF‘ ??niy';‘g%ér“\?ﬁﬁgygﬁ ReRaniRef the e@S%Pfé*ber%IHr‘%l& rgcei ve the
of fset val ue Siogticdsed thyradieblogt wor k t hr ough adverti sement on downl i nk
common channel s. 29. The WIRU as in any one of enbodi nents 4-25,
wherein the WIRU is configured to inplenent a preconfigured offset val ue
and reference the p3.aheMTRUIneD afyfonedf ansbodinéds 4-18) whakintthe $ITRU

transm ssions "is configured to configure the power offset semi-statically.

14.The WTRU as in any one of embodiments 4-12, wherein the WTRU
is configured to adjust the power offset during WITRU operation.

15.The WTRU as in 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.
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30. The WIRU as in any one of enbodi nents 4-25, wherein the WIRU i s
configured to receive an adjustnent of the offset value froma network
based on a |ink adaptation nechani sm 31. The WIRU as in_any one of
enbodi nent sYE-2¥8 RS WIRU is configured to receive a coffVEHSYWER of the
of fset value fromthe network based on a |ink adaptation nmechani sm

32. The WIRU as in any one of enbodi nents 4-25, wherein the WIRU i s
configured to receive the offset value in a separate control bl ock.

33. The WIRU as i n9hipo @ TROt as31n embedenentt I o@oprisilg bhoimkerieaver packet
power control tim advance or acket i | ot reconfigure.

5 the wirry ketienrdl PaRE 8P Eaih 2aBh s B Bl hikrind £ TR <
configured tocordigarade td harsfhaptprocesa thadicederydhtan lor ALK/ MACKitsetas age.

35. A net hod of adjusti.ng a.power .level of .a.transmtted radio block in a
wirel ess corrrrﬁ?{lf%lcégf"ilsoiﬁlt g%?gnrﬁ%@d“ TS lbnkvﬁerr%r%%rslcet ransmt receive unit

(WIRU) adjusting the power of the transmtted radi o bl ock. 36. The
met hod as i n enbodjvent wherein the radio ock is.radio l.ink

control / medi um accc:EeOrerheco r%las(lﬂLﬁnR%BTer%tag% s glbbgfg’pnsmg & %77 The met hod
as i n enbodi menifigdbedoro darstwinep girnceshehe ddnderbldatk oc ahprRA Dits fai ggyback
acknow edge/ ngon-.acknow ed PAN),. f | el . header and dat a. 38. The
met hod as in 8?%%19%]% P%g,&"ésu? tgﬁJeu F ¢ lée(%%ri)vreﬁlsl}&ﬁ r%’F*'lnel‘a%FRU applying a
transmtter power offset to the radio block conprising the PAN field.

39. The method as Jnperariuent, 38 hHhbhers SoTRNiRkag HewiRRMeonti guring
the transmtter power offset sem-statrcalTly.
configured to map the PAN bits to a single radio burst.

22.The WTRU as in any one of embodiments 18-20, wherein the WTRU
is configured to map the PAN bits to a subset of the radio block, wherein the

radio block comprises a plurality of radio bursts.

23.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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40. The nethod as in enbodi ment 38 or 39, further conprising the WIRU

adjusting the transmtter power offset during operation of the WRU.

41. The nethaod as in any one of enbodi ments 38-40, furt rising the
PGSBS

WIRU adj ust‘fvﬂéootg‘rﬁ'ég“’f]ransrritter power offset based on a tion, an
interference level, or a power headroom | evel. 42. The nethod as in
any one of enbodi nents 35-41, further conprising the WIRU i ncreasing the
power |evel of a portion of the radi o bl ock. 43. The nethod as in

enbodi ment 41, further conprising the WIRU applying the transnitter power
of fset to the porgjyon OfT}Ie_rWTR@dASQthQGKe of embodimerft§4-25Nendleigd as in
enmbodi ment 42 or 43, wherein the portion of the radio bl ock conprises a

header, dat a, WARPAncordigprestarevgive depplipetealug signpled by e Heiverddutigg) | and an

uplink state fl.ae (kifFe {dt SR ment. 45. The nethod as in any one of
enbodi ments 38-44, further conprising the WIRU applying the transmtter
power offset to a plurality of portions of the radio bl ock. 46. The

met hod as in errbogé.mwfx%uaéﬁf&d}%espéﬁ%adgh&%saaﬁ,o&méiMkmm an

i ndi vidual error performance of the each of the plurality of portions of
the radi o bl deleonfigured to zepeivethe pffsdi g@luessignpleth Py dhe netwaskiibevgbnt s 38- 46,
further conpri®bfifelnds: INME A b dnBabhi@s povner of fset sem -statically.
48. The nethod as in any one of enbodi nments 38-46, further conprising the
WIRU adj usting the power offset during WIRU oper ati on. 49. The

nethod as in any 9§&hewEthasid®miice 3Bafiodithtith 15, FRORN eRoOTEDE WIRU
adj usting the power offset based on a varyi n% radi o condition,

€ an
i nter f er ence Fegufigured Hoitaplemendr aurerngrapd ghivet yaptecandheadergneegthei g .

preconfigured offset value to a plurality of transmissions.

30.The WTRU as in any one of embodiments 4-25, wherein the WTRU
is configured to receive an adjustment of the offset value from a network

based on 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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50. The nethod as in any one of enbodinments 38-49, further conprising the
WRU is providing the power offset to the portion of a radio block to
increase |ink performance and create minimal interference to other

recei vers., WO209028Y The pethod as in any one of enbodlhEHYEIEMEY,

further conprising the WIRU i s applying the power offset to a subset of PAN
carryi ng synbol s. 52. The nethod as in any one of enbodi nents 37-51,
further conprising the WIRU nappi ng the header, data and a plurality of PAN
bits to conti guous3thimeblosl dfhdjusting a power3&rel dfladransinitbet! mdiobhockibodi nent 52,

further conprisi the WIRU.bur st m r.ocessi.ng the header . dat.a and PAN
bits to conti dusies BEmbBCriotBlal BuBhaRE Y Eet iR Bhov i ce.

54. The net hodWaRU)adpstiog thnemiwed 2f thre thhsnfitted hetio blodpr i si ng t he WIRU
mappi ng the PAN bits to a single radio burst. 55. The method as in
enbodi mrent 52 or 53, further conprising the WIRU mappi ng the PAN bits to a

subset of the radi36. Bhomkthodfagireembidimeniadhi, orhietadn khecxmdjorbledksis aadid ural i ty of

radi o bursts. ;. 6...The nethag i e .of - enbodi nents 52-55,
further corrprihéllkr?&ntf%lgmmaﬁ%eﬁﬁfoﬁlgrq?ﬁ%twﬁ{%rt%gmtbgocg' particul ar synbol
position for reliability. 57. The nethod as in any one of

enbodi nents 52- 56, t he onpri sing. th R 1N e PAN hits to a

nost significant b?f'%’v%?\/g@hogfasbﬁntesln bggé%%nﬁa%%%w 5e1%3fr1]£{aeﬁ? gj{olg%n synbol .
58. The net hodomprisas aqiggyback adknewlrdde/membcknofidsige (PAN] fidd, £begaler si ng t he
WIRU mappi ng the .,PAN bits to the nost reliable bits of the synbols.

59. The net hod 85%1% any one of enbodi nents 38-58, further conprising the
WIRU applying the offset to a cal cul ated and applied power value for the

radi o bl ock 38.The method as in embodiment 37, further comprising the WITRU
applying a transmitter power offset to the radio block comprising the PAN
field.

39.The method as in embodiment 38, further comprising the WTRU

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 WITRU
applying the transmitter power offset to the portion of the radio block.
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WO 2009/ 029511PCTAI S2008/ 073985 60. The nethod as in any one of
enbodi nents 38-59, further conprising the WIRU receiving the offset val ue
fromthe network during a radi o resource establishnent. 61l. The

met hod as i WOAY/%SR4! of embodi ments 38-59, further conpFPf¥PHYHESrRU
receiving the offset value fromthe network through advertisement on DL

common channel s. 62. The nmethod as in any one of enbodi nents 38-59,
wherein the offset value is a preconfigured offset value inplenented in the
WIRU and referenced to other transm ssions. 63. The nethod as in any

one of embodi ment s, eglt%et}fo "k E&f&mﬁ@ﬂﬁ%bﬁi‘& 4&%@%391;%}%3{% A4nén

adj ustnent of the offs value fromthe netwrk based o nk adaptation
mechani sm radio lgdck Trepmiwsshadieadern, rdagnya diveNof Ealndul wequencg88a 59,
further conprigsjing: r (YA B, i of the offset val ue
fromthe net ﬁ?%g%ggg%téﬂgg )’Ia?lgi%lnadd%%%&%% %gngkregﬂgﬁg}nﬂiegén% 65. The

met hod as in any one of enbodi nents 38-59, further conprising the WIRU

receiving the offs i SER ) .66, The
met hod as in e%od%%%@ngngh\%ﬁg} el n%tE eeq%kgog?{l%r% %?%%E&lﬂ%eraconﬁ 18%12 power
control, a ti thayTkdVaperingthatrpaskister power ofset toracd uraflityyofinettians. of 67.

The et hod astfle? Y619 of enbodi nents 38-59, further conprising the WIRU
receiving the o ¥set value in a packet uplink ACK/ NACK nessage. :

46.The method as in embodiment 45, further comprising the WTRU
balancing an individual error performance of the each of the plurality of

portions of the radio block.

47.The method as in any one of embodiments 38-46, further comprising
the WTRU configuring the power offset semi-statically.

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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CLAI V5 1. Anethod for use in a wireless transmt/receive unit (WRU),
t he nmet hod conpri sing: generating a streamof bits for transm ssion,

the streamof bits including data bits and pi ggybacked 2008/ )
acknow edgeWAPHASH hcknow edgenent (PAN) bits: i nt er TEEVPREYHE st ream

of bits to create an interl éaved streamof bits; nodulating the interl eaved
streamof bits to create a plurality of synbols, wher ei n each
synbol represents a plurality of bits and has a | east significant bit (LSB)
position, and 52.The mpttwdais in any dRANf dpiliodinagnds $i-&k &rthdrgomhpigsingSB posi ti on
of each of th I | S e and t R I |ty of
synbol s. %5& #ﬁgtﬂrret g%lgo?ﬂgg %ﬁ%ﬁ{ ’1@\%/{1%@;?2&%%&20%{% %lﬁi ﬁésa'ltt é]e stream
of bits is perbutigrods b¥ipagitienght phase shift keyi ng (8PSK) nodul ati on,

si xteen quadrature anplitude nodul ation (16-QAM, or thirty two quadrature
anpl i tude nodul ation (32- QAM 3. The method of claim11, further

conpri si ng: aphThe mytlodoaniorendfofliaent\pg) frerthen cemprising thesWITRY power

associ ated wi tblarsqalﬁgp tﬂr&cegginé rlﬁe %teﬁfé’i‘mdgga Qﬁ& PAN bits to contiguous bit
positions to adjust relative link performance. ' v
54.The method as in embodiment 52 or 53, further comprising the

WTRU mapping the PAN bits to a single radio burst.

55.The method as in embodiment 52 or 53, further comprising the
WTRU mapping the PAN bits to a subset of the radio block, wherein the radio

block comprises a plurality of radio bursts.

56.The method as in any one of embodiments 52-55, further comprising
the WITRU mapping the PAN bits to a particular symbol position for
reliability.

57.The method as in any one of embodiments 52-56, further comprising
the WTRU 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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4. The nmethod of claim3, wherein the applied power offset value is based
on a type of bit of the bit stream 5. Awireless transmt/receive
unit (WIRU), the WIRU conpri si ng: a processor confj nerate a
stream of bYPEPEFS ansmi ssi on, the streamof bits inc %S%gt)s&z?%ebi ts and
pi ggybacked acknow edgenent/ nonacknow edgenent (PAN) bits; an
interleaver configured to interleave the streamof bits to create an

interl eaved stream of bits; a nodul ator configured to nodul ate the
interl eaved streans®f bi (Bhetmwethpdat én anplone af pipodifnenimndfbb$ further

wherei n each synbal. repr . Rl |} ] ]%ﬂgs t
significant bi® mgf%?%}g%gﬁﬁﬁ)%cg&gﬁl&l%gﬂg&ngueq*ot&t eﬁgﬁ%(ﬁgk AN bits are
present in theadiSBegposdetesiablisimedch of the plurality of synbols; and a
transmtter configured to transmt the plurality of synbols. 6. The
WRU of claimb5, wherein the nodulator is further configured to nodul ate

t he stream of bit s6LThapetividag ireagiune pfeagwdahdints 3868 furthet 8REdisimpdul at i on,

ol tude. moodPar D s Bk Al ol Mg plonp et T 7 0T €

transm tter i onddintingmpechdnmelpply a power offset value to a transm ssion

power associ at ed V‘%é‘i‘hg %%Fholai ats i £n3; J}l% o?élﬁﬁo%%lgﬁts @B-t5§, wherein the offset

value is a preconfigured offset value implemented in the WTRU and

referenced to other transmissions.

63.The method as in any one of embodiments 38-59, further comprising
the WTRU receiving an adjustment of the offset value from the network based

on a link adaptation mechanism.

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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8. The WIRU of claim7, wherein the applied power offset value is based on
-~ a type of bit of the bit stream 9. A nethod for use in a wreless
transmt/receive unit (WIRU), the nethod conpri sing: generating data
bits and pi ggybacked acknow edgenent/ nonacknow edgenent (PAN) bits;
generating a plurality of synmbols based on the data bits and the PAN bits,
wherei n each synbol of the plurality of synbols represents a plurality of
bits and has a | east significant bidiP(IM‘fB) position, and

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

plurality of synbols; ANt al | ﬁy@@pﬂ;{ : 10.
The net hod pof i'(:I ai n‘fgl,e%y\g%?%i n Eheé%g%g%sgt%f%&%ﬁgb%&m?gh ty o tbjg-’ytrlvlf)lol S
i ncl udesMethafh RRMPEBHEY the data bits and PAN bits to generate

channel - coded deinesating a stream of bits for transmission, the stream of bits -
including data bits and piggybacked acknowledgement/non-acknowledgement
(PAN) bits; |
interleaving.the stream of bits to create an interleaved stream of bits;
modulating the interleaved stream of bits to create a plurality of
symbols,
wherein each symbol represents a plurality of bits and has a
least significant bit (LSB) position, and
wherein no PAN bits are present in the LSB position of each of the
plurality of symbols; and
transmitting the plurality of symbols.

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

is performed using eight phase shift keying (8PSK) modulation, sixteen

~ quadrature amplitude modulation (16-QAM), or thirty two quadrature
amplitude modulation (32—QA_M.

3. The method of claim 1, further comprising:
applying a power offset value to a transmission power associated with
each bit of the stream of bits.

4, The method of claim 3, wherein the applied power offset value is
based on a type of bit of the bit stream. '

5. A wireless transmit/receive unit (WTRU), the WTRU comprising:

a processor configured to generate a stream of bits for transmission, the
stream of bits including data bits and piggybacked acknowledgement/non-
acknowledgement (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, :

wherein each symbol represents a plurality of bits and has a

least significant bit (IL.SB) position, and
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" interleaving the channel -coded bits to generate interleaved bits; and
nodul ating the interleaved bits to generate the plurality of synbols.
11. The method of claim 10, wherein the nodulating the interleaved bits
I ncl udes using ei ght phase shift keying (8PSK) nodul ati on, sixteen

gquadrature anplitude nodul ation (16-QAM, or thirty two quadrature

anpl i tude nodul ati o 3-%} . . "
P whe elzn no PAN bits are present in the LSB position of each of the

plurality of symbols; and
a transmitter configured to transmit the plurality of symbols.

6. The WTRU of claim 5, wherein the modulator is further configured to
modulate the stream of bits using using eight phase shift keying (8PSK)
modulation, sixteen quadrature amplitude modulation (16-QAM), or thirty two
quadrature amplitude modulation (32-QAM. o

7. The WTRU of claim 5, wherein the transmitter is configured to apply
a power offset value to a transmission power associated with each bit of the
stream of bits.

8. The WTRU of claim 7, wherein the applied power offset value is
based on a type of bit of the bit stream.

9. A method for use in a wireless transmit/receive unit (WTRU), the
method comprising:
generating data bits and piggybacked acknowledgement/non-
acknowledgement (PAN) bits;
generating a plurality of symbols based on the data bits and the PAN
bits,
wherein each symbol of the plurality of symbols represents a
plurality of bits and has a least significant bit (LLSB) position, and
wherein no PAN bits are present in the LSB position of each of the
plurality of symbols; and
transmitting the plurality of symbols.

10. The method of claim 9, wherein the generating the plurality of
symbols includes:

channel coding the data bits and PAN bits to generate channel-coded
bits;

interleaving the channel-coded bits to generate interleaved bits; and

modulating the interleaved bits to generate the plurality of symbols.

11. The method of claim 10, wherein the modulating the interleaved
bits includes using eight phase shift keying (8PSK) modulation, sixteen
quadrature amplitude modulation (16-QAM), or thirty two quadrature
amplitude modulation (32-QAM).
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