[ 0001] METHOD AND APPARATUS FOR | NDI CATI NG A TEMPORARY BLOCK FLOW TO WHI CH
A Pl GGYBACKED ACK/ NACK FI ELD |I'S ADDRESSED [ 0002] FI ELD OF | NVENTI ON

[ 0003] This application is related to wirel ess conmuni cati ons.

[ 0004] BACKGROUND [ 0005] Latency reduction is one of the considerations in a
GSM EDCGE radi o access network (GERAN). Two techni ques have been proposed
for latency reduction: reduced transmssion tinme interval (RTTI) and fast
acknow edgenent / non- acknow edgenent (ACK/ NACK) reporting (FANR).

[ 0006] Conventional ly, an ACK/ NACK report is sent in an explicit nessage,
also referred to as a radio link control/nmedi umaccess control (RLC MAC)
control block. The ACK/ NACK report is addressed to a particular radio
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acknowledgement/non-acknowledgement (ACK/NACK) reporting (FANR).
[0006] Conventionally, an ACK/NACK report is sent in an explicit message,
also referred to as a radio link control/medium access control (RLC/MAC) control
block. The ACK/NACK report is addressed to a particular radio resource, called a
temporary block flow (TBF).

[0007] A TBF is a temporal connection between a mobile station and a
network to support a uni-directional transfer of data. A TBF is temporary and
maintained only for the duration of the data transfer. Each TBF is assigned a
temporary flow identity (TFD) by the network. The TFI is unique among
concurrent TBFs in each direction and is used instead of mobile station identity
in the RLC/MAC layer. The same TFI is included in every RLC header belonging
to a particular TBF.

{0008] It has been proposed to send the ACK/NACK report for a certain
TBF as a “piggyback” on ah RLC/MAC data block that may be addressed to
another TBF. The field that carries the ACK/NACK report is referred to as a
piggybacked ACK/NACK (PAN) field.

{0009] Since the PAN field is included in a data block that may be
addressed to a different TBF, it is necessary to identify to which TBF the PAN

field is addressed. Various proposals have been made to identify the correct TBF
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in the PAN field, including using a TFl or an uplink (UL) state flag (USF).
During establishment of the uplink TBF, a USF is assigned to each nobile
station. The USF is used by the network to indicate which nobile term nal
is allowed to transmt in the follow ng uplink radio block. [0010]1n either
case, sone nunber of bits, (typically ranging fromthree to five), should
be dedicated to the TBF identity in the PANfield. It would be desirable to

have an efficient nethod of sending TBF i dent th eI d such
that no dedi®abedAN ﬁ§lda|“é°1‘ﬁ‘§§8éﬁ“}goa h@én‘lri %‘yuf’ﬁ’é‘l‘ Jréff f%?‘fﬁg

[0012] A met lmﬂuﬁgﬂgkt@mlsqam&a)mﬁe fulink eTB,"g UBH iy aasinddng @cRAhb}atee _

di scl osed. A od and _apparatus for indicat] ngac‘gglgg\%)ﬁ PAN field

i s addr essedtation. aiheoUdF 4t perddy, the pedwerls forigdise y° reduces

probabi I'i ty 9fwi@lSEaAGERRE BRCRIISR I dROUIldble@cei ved PANs whl l e not
reduci ng probability of accepting correctly recej vEd PANs | %
di scl osed. A0QW0hnsni tngithey @he. Gemenamber of Hantypisel EQ%“ €&§° and

performs a Gnannel.,gasl Ml&@e& hﬁt}Pe%BFh@éﬂngﬂﬁ theep AACSield. nIﬁwSﬁmoml vari ant
the transmt station scranbles the encoded bits of the PAN.fiel gﬁ@nd t he

PCS with a TBsirajess hive ae eficisnt meethed ef smding e THE iqsaity inthe the PCS
are scranbl ol idy ifla B L] bits RS LA AidERAR: thbNBIFCS decoding at a

recei ve station pass e data block is received by an intended
receive station, whlle the PCS decoding will fail if received by a

non-int endeqygg¢eive station. In a thiggpyeryant, the scranbling may be
performed b ?ore t he channel coding. For all three variants the transmt
station may [@dibi ne themeRa dridedn appriatusTipr senslingped seceivinga PAdY arg,

addi ti on, %Vs%p %I I%fe‘%hs’ofeén LAY S lﬁaféa&ﬁgamtwml §pg!m ﬁélﬁ@eﬂt ly

i mprove t he 4% processing. Fof a specified format for
encodi ng t hadRANsdd ekel, al$md1s|@E®ChndAtmel‘FBE prgessywhichf grestiarefivses or

g(r)]rlr ﬁg;: Iog ]I;k\?l{%% %fgal Aty taﬁ&“(ﬁ% b8 aﬁg@%@%& P@s%hli&{&@ewt ance of

Vet Rot® Fedie ng the pro accept ance of
correctly r enebabﬂmty%l‘dcterp@mgrcpsscﬁbmseceiﬂaéé‘ié\Nmraiwﬁ’édP%edarlé tearsmay abl e
i ndependent of . whet her or e AR AE Qs &he PAN
and al so i n&g téoﬁlogeenfarat?s %@ﬁg?&os ﬁ&ﬁc%’lﬁbs I g%rgl%gngente or |gndependent
of the TBF. tb@@AﬁB] £ BRd PESPRS PTh @Ne @R d FelEaDRAW INSS 0 §tadion spxsmebldet ai | ed

under st andi | L of
exanpl e in ggﬁj ﬂ%gﬁ?gﬁs\&f[; eo%g}:eéégrr%%?gs ?}gw%ﬂég cgg:lesl\égghq%o%ﬂfﬁ gure
1 shows an exaépBecavadithe PADCHeld[@1GRCRine: Srambledoiithle BBEgpresdiof an
exanpl e {1 ansLl, SLALho) BoBGeaLdanGe, WL, N8 cRRILIL: dOBTLET gure 3

is a block &°EG ei've sta ion i n accordance w t

enbodi ment ; if Q&L8jeHiguare iresdudwecave etione whilatthe ROSndeadiog daticieilvi t h
anot her received by a non-intended receive station. In a third variant , the scrambling
may be performed before the channel coding. For all three variants the transmit
station may combine the PAN field and a TFI to generate the PCS.
In addition, advanced receiver techniques are defined which significantly
improve the reliability of the processing. For a specified format for encoding the
PAN field, the PCS and the TBF, the use of forward error correction filtering
greatly reduces the probability of false acceptance of an invalid PAN while not
reducing the probability of acceptance of correctly received PAN transmissions.

These improvements are achievable independent of whether or not the



enbodi ment; [0019] Figure 5 shows a receive station in accordance with

anot her enbodi nent; [0020]Figure 6 is a block diagram of an exanple
transmt station in accordance with another enbodi nent; [0021]Figure 7 is a
bl ock di agram of an exanple receive station that corresponds to the
transmt station of Figure 6; and [0022] Figure 8 shows sinulation results
conparing the advanced receive processing with the conventional receive

processi ng. [0023] DETAI LED, DESCRI PTI 00241 Wen referred to hereafter,
t he term nolcE&RFyLHRY @é?é@ﬂlgg%%etpﬁl\gg’é‘g g0 ePe’th@)e‘:”he?}hecrloﬁB%téhﬁut i s not

[im tepl to mgwep@gg@&@mﬁdép@ent@fﬂmymg station, a fixed or npbile
subscri ber unit, a pager, a cellular tel ephone, a personal digital

assistant (PDA), a conputer, or any other type of user device capabl e of

operating igogsW r el ess gRiEramEORIPMbRNOrEfBERIAWINGSY eafter, the
term nol ogy "base station" includes but is not |imted to a site

( i a Node- B,

cont [) Fl I e][  [08ktlaccesd periendetpilgs) ungerstanfling sy bg, had drom ﬁpérfgﬁ%’flﬁé devi ce
capabl e of QperatinGiid By WdyebeSanGY ik bARALLion QAR5 SubRpingAgUs an
exanpl e radi o%ﬁﬁocrﬂggiop. li’hey‘readi ongﬂljoék ?igg for data transfgr ?ngl udes one
E:_C/ a/l(AC headrewingsowvhereleader check sequence (HCS) 104, one or nore RLC data

ock(s) 10 bl ock;6hes Kk SEINEBEE $1BYRiok0Rk: @ PAN field 110, and a PUS
TN PO il headfgfl 102, the RLC Helio ock(s) 106 and the PAN field
1ﬁ0 Ere cod®@l€lepar aFiguye £ois blosk degrest PhAn HFATEYY H8EMHNStaliAl 1] separat e
checksum ( , | i depdanpcy check (CRC) checksunm), is attached to
each of the%’clcgnfjﬁggﬁ?ﬁéﬁl\(}kgehg)ac'er 102_ contains a control field indicating
whet her a PIBRILTli el d Bik0ré $ isnelhlddd dingramot ofi #p tampledreseieotR19BO™ The FI GS
104 is used_for,. er I &ft. the RLC MAC header 102. The BUS 108 is
used for erarlcc‘igrdag %xg{tlhgﬁre%fﬁb'toﬁe %ILC data bl ock 106. A separate BUS nmay be
i ncl uded foi00&gich RLFiga¢ & bhovk.a TereivPANatipe|ig accordepag a7 JROHRAF- backed
ACKINACK i nf o%(;'gati on sent in one direction to provide acknow edgenent for a

TBFE in the BPREF ™ dI'Fection. The PUS 112 is used for error detection of the

PAN field 1019 0026FfEugerse sRows aardseiyekstdtiagrinmpesprdamee veitip| anotherns i t
station ZOOiQ . :
embodiment;

[0020] Figure 6 is a block diagram of an example transmit station in
accordance with another embodiment;

[0021] Figure 7 is a block diagram of an example receive station that
corresponds to the transmit station of Figure 6; and

[0022] Figure 8 shows simulation results comparing the advanced receive

processing with the conventional receive processing.

[0023] DETAILED DESCRIPTION

[0024] When referred to hereafter, 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

hereafter, the terminology "base station” includes but is not limited to a Node-B,



~accordance with one enbodi nent. The transmt station 200 may be a WIRU or a
base station. The transmt station 200 includes a PUS generator 202, a
channel coding unit 204, a scranbling code generator 206 (optional), an
adder 208 (optional), and a transceiver 210. A PAN field is encoded
separately fromthe header and the payload of the RLC data. The PUS
generator 202 conputes a PUS with the PAN fi eI d. For exanple, the PAN field
may be 20 bits and the PUS may be 10 bits. chaqr;%J q;x%% nl.t 204
perforns charifelcorgallery ani 25eSRABAKRR); &1 %F‘Béﬁ of fgpeppignt ?ﬁi?e t he
channel codhé}gbwcg@rayr%15erw@@gs§g,{\gfor§1§g,{tect| on (FEC) coding to generate
90 bits of output fromthe 30 bits of PAN field and the PUS. The encoded
bits may belQ93Akt ur eHiguse dehpvs an exgopte 1atia black ARt Thyradédlogetiddar or 206

may generatg,@ tIﬁFTéRﬁglhflésco&q{@GMA@He&ﬁgQO@%%Qd&QhEJ)@eEEénceTHGS) ength of
t he scranbl i ng cocfe may be equal he nunber of the channel coded bits.

In the abovéofémwmrénone@@élﬁéﬁbloﬁh@ tQf e blagk phecksepnanse (BRY) 198.ihi que
scranbl i ng %%%1& 196*%%8&19@%&9@ T}{%@I&%M@i@ﬁemerwf thd RE.CSERABRLk®Y codes

may be orthogonal to ‘each ot The scranbling codes are designed to have
| ar ge ni ni mif6 aindtherRAN fie]d0D8rTheded sepatatelonedondatectionpnd sermeqbion,

scranbl ed, -y & cop fRALARAAYRY. DY oI NE raflHREnA Bk (ERD) LIRIABR) Fpeci i ©

scranbllng co ing t scranbl ed encoded bits is
t r ansni t t edattuchedetoteagh of ¢herar TheORLEAGA0] triaden 203 cindaimsty ensttradifightt am of an

exampl e 1 ocqlfe. HIAN G APBANTAS 195 13n0ea hhoonRISTRRGR IR0 ThE T el ve

station 300 or a ase stati on. e recelve station
i ncl udes a H(mlmslasueerd @ﬁ&rroadaenmfth@RbG@éA@élﬁefﬁml@ﬁ @'bQB@tSﬂtOﬁ(bhal) an

adder 304 (Qptj pnal)., 4 channgly dagedhag, bR 1995 andABES desosier 308

The transceiver 30T ¥eceives a Inc ud| ng scranb ed bits of
a PAN fi el dimhelled fPH8achTRECsdatartdiknglloo 8aNyEeldr Hilorongoias Wr@&b@ﬁ a

TBF- speci fi cQde based o r gp] ed coded
bits of theglgm%ﬁgan (%fqr?eseff’ %nreerh lcf’Q ggr}g‘l Iiowc?% ﬁl%m\ég%o“?i&{to 2" added to
t he TBF- spe@Bfiia the bthdbldiregticod®hdPCOHE 2asdead ﬂéﬁél)ror détectidreefitbe PASE odi ng

unit 306 degoigie t he descranbl ed coded bits to obtain the PAN field and the

PUS. The PUS® der 308, (e.g., CRC decoder), then performs PUS checki ng
with the re¢mi2éed PAIH‘lé‘dI@lZCisarlﬂodeBagﬂaﬁn biham Etdﬁndh@mkxismgt :fias‘gle§00 tthe

received PAN field is,,acce PU recei ved
PAN field i §°‘i°§‘?aé’c9? gath %’&%ﬂ}’sogirf‘ﬁ ‘f\ltrfi %Ilncf §a eﬁb'ﬁ%"sﬁ%} {évsf‘é{cr Anbl ed with
a TBF-speci bhg getieblhaganadit,stdthem R0Sndadexh Hgs\gehérapawz; 4 chidmmellat a

bl ock is recej.ved b nlnten dre ive stati t he RUS odi ng
will fail ifo4Rg “dlé‘%/ﬁ |%c§r2r5i1§ Fé‘%é? eﬁe‘}%atﬁrr?%ﬁ V\? 3?3 nré‘g‘gu vg(%s;t ati on.
[ 0030] Fi gur Q);fhoﬁBDV\@ncBal’tﬂiﬁbMeeISQm i mrpmwielmlsmmedmperamyrfrmmmer

v bl g BONEr GRS Rg st CBn A e LER ERRerater (DR O = o
channel decwgwltumetmﬁ(ﬁelca MXdﬁ@Iﬁjﬁ{eMﬁeMaﬁbcw‘pﬂs ahdthe AT The

enbodi ment di scl osed herein may be.i e or W t.hout anbl i ng.
The t r anscei®Asrbesrb *%%%@naglcf&gﬁ‘gﬁ Eg&P a(‘B‘&lrcgmge‘ﬁltg%e
unscranbl e%g@@d@ﬁ Lid theOPCS. Pgli\:deimbmf ﬂfwc}ﬁnﬁbﬁlzqdiﬁiﬁnagrbambik fdigfaﬁd)dﬁ .
gener at or may generate a specific raml i ode on.t he

(i f appli caBrey corrpghiangd i) eqdingfegepriate 86%ftﬁé’ ﬂg%g&gﬁé %Us nmay

be descranmblpady fiflid- £:d, the TS, OF e atdeet bigs A b-EEJﬁnctuS&Bﬁ‘d $o pitscranbl i ng code
by the adder 404) (if_applicable).. The channﬁée decodi n Jph 406 . ecodes
the coded bl o obiRerscrameblnacedectereratar ehe MBEEeIeHS f T RY 5PEREC t o

achi eve bet g6 IfinbUoABBES AN BANIFI. eTHe &fnl'gﬂ{ oﬂﬁie&ﬁfdrﬁlﬁﬂlﬁéﬁaﬁletrhﬁy be

conventi onal CRC based error detectuﬁg %pe recei ve E a%lon 400
may nake use€dwdl othe wapperef the ghannehce "r% t?/vel RAPORA KRBT PSe ¢BYi ng
perforns. The. aRaBdOmadbe sUBNtsAORP A Gniyus QfdaniBingicedCRERHEREedYr t he
channel decoding unit 406 to a threshold. If the channel link quality is
eval uated to be bad based on the soft net4-ics, the receive station 400 may
reject the received PAN field before the PCS decodi ng. [0032] For exanpl e,
for Viterbi-type FEC decoders, the soft netric nmay be the best survivor
path netric, (which neasures the error between the recei ved sequence and
the estinmated optimal path). The best survivor path netric, (either highest
or | owest depending on the decoding algorithm, is conpared to the
threshold and the PAN field nay be di scarded based on the conparison
result. [0033] Alternatively, the soft netric may be the difference

bet ween the best and the second best survivor path netrics, or the

di fference between the best and the worst survivor path nmetrics. If the
received signal is highly corrupted by the channel, the surviving paths are



[ 0034] The PCS decoder 408, (e.g., CRC decoder), then perforns PCS checking
with the received PAN field and PCS. |If the PCS checking passes, the
received PAN field is accepted, but if the PCS checking fails, the received
PAN field is rejected. [0035]Figure 5 shows a receive station 500 in
accordance wi th another enbodi ment. The receive station 500 includes a
transcei ver 501, a scranbling code generator 502 (optional) an adder 504
(optional), a ch nneI dln a PCS ecod Li €1 ror
count er 51oea°§rY& ar %%cg%’fg m%‘ﬁ eég}?ﬁ’é’ﬁ Ogo%a ?%Cgle ethehl n may be

i mpl ement edsdphtB1iRE célde%hh%laesigﬁﬁnﬂalhaﬂg largBenihtramackistasces501 recei ves a data
bl ock includin (scranbled 0 ranbl e coded i of a, R | d and a
PUS. The sc[roé?ﬁgl ing @Bﬁ@ﬁéﬁi?‘%@gﬁ‘tgﬁ?yﬁg%}‘ R 33 dsuéoec? A%
scranbling gpde 421@%@2108)nwitheheT’EBF(slpiacxﬁpgﬂra@abh@odeTkxeiamehlecknecuudn@ed bits
of the PAN field and the PUS may be desccg ng}e mé: 9 dul 0-2 added to
the TBF- speieficeanbled $praded béféd%t’l??s’flﬁée 43 elvpy h(ggl i cabl e). The
channel dec )Y uni Flgﬁﬁlg 308 GOBIBSk Hix@r£adEdnixhfploreebivaistatidne3MAN fi el d
and the PUS. [0036] The bit error counter 510 cal cg&ﬁt es thq)y,gggber of bit
errors. Theagordsacaraih Gernkodiaees ThedeeadretirirrdOhmey bep M to a

t hreshol d. %&% Qb r?r'ﬁ‘Hé r&%%ts%at”&w@ﬁnﬁﬁldféyb&&ﬁf&c&yeﬁmnparsbmnmﬁ}gencoded
PAN field and PUS |ts .e., re-performng FEC encodi nﬂ%on 1 he FEC

decoded PANcddecdeterater &Q@sﬁomx%ah ap adder B4 (apbigpaldra ¢ A¥re ¥8l%der 506,

(i.e., hard ' Qi sl Phs b QR QI 302 kcRr Q@%@Eaﬁlﬂbékﬂﬂgluldfng
appl i cabl e) )36]@%?3 a%g%%?(\a/%d PAN field |Ss 1re ect ed V|ef ut ed b| t error

counts are gwembded coedbithef 2 RADsHeld@nd| | Ehgera 1P§° HBERY agr am of
an exampl e ARSIl Sl AtieN00R: MtaARALIINS Bukiloh MeaIeTIRRGAEN: . 11

t hi s enbodi nmen e scranb erformed befor hannel . codi ng. The
transmt st attmmbl@h@ded\blltmfébe gAN)élééﬁgF}&Pcﬁs %@?escéa@élregffb?rﬁ’?ﬁ @Bde
generat or 6Q4 Far@Pbho QR IB9Rk)addar 8OBNNEe @RGINBY Uuni t
608, and a ?r ac{rcllgctet{)\%? ? %ﬁqqgljis eng(er at(;)? 602a(§§1;1er at es a PUS with the

PAN fi el d. amdmglarmwmecgwéhgdﬁwmbledsmd@éﬁ& aia the PAN figbang | ¢
scrambl1ng ¢o06e8a9RdpeR dte@o%elgbs (EQ" CROBRSr) bt o%%lms%hemusg twenty
e IS It

bits and th speci fic scranbling code of 30 bits
may be genemat}ednetrecesmchﬂbNéietl&en@me 16tk BER) chaskinmumssesn hedsasiestt i onal

codi ng rmay ?’2\5‘5%2 Ec,l%lcém %h*?f fheTlEés L i fa*;&lsr&bé zlabéwécpmﬁqhéms code. A

good set of argest possible mninum di stance_and the
| onest frequepeydoBeanse ﬂuee]ﬂﬁH field whd thef @S arerpcraanbled wikhgeFBF fraeafic

condi tions, the tgr obabi | ;Bt Y a &L g%ﬁ%%ﬁﬁgggtwo& P%{:ef“;,eglkg, Afldr essed

to anot her SPAMTORENTT B mmim ze e scranbling code i s nmodul o-2
added to théntRARkd rekiveanatishoviBléStHs PES mpcading wild &il §obe dpke E’é}iaﬁml ed PAN
field and PUS bi tjo are ch nn(?drecelg%?t 3136 t he channel coding unit 608. The
channel cod&8eBiePY B HERP G A5SM By the transceiver 610. This

enbodi nent maxsaoan ad\Riptmge shdvat a trhesiwcstatibh 400 is equedae [vaiyppother smal | er

d that ch ne FTC
?_‘80391% gﬁr gn orlgge(;:f{ g:’%%l;ag?%(g%tra% on%%OQXcl{lﬁlees Qgggebggeggg£ rkgsclré)x'ﬁbﬁo% i ha%

code generator 402 (optional), an adder 404 (optlonal) a channel decoding unit
406, a PCS decoder 408, and a comparator 410. The embodiment disclosed herein
may be implemented with or without scrambling. The transceiver 401 receives a
data block including (scrambled or unscrambled) coded bits of a PAN field and a
PCS. The scrambling code generator 402 may generate a TBF-specific
scrambling code based on the TFI (if applicable). The received coded bits of the
PAN field and the PCS may be descrambled, (i.e., modulo-2 added to the TBF-
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corresponds to the transmt station of Figure 6. The receive station 700
i ncludes a transceiver 701, a channel decoder 702, a scranbling code
generator 704 (optional), an adder 706 (optional), and a PCS decoder 708.
The transceiver 701 receives a data bl ock including coded bits generated
fromthe scranbled PAN field and PCS. The channel decoder 702 decodes the
channel coded bits to recover the scranbled PAN field and PCS. The

scranbl i ng code_ generator 704 n tes TSF-s i cra code

based on th@@ﬁCSCWW@%PV%%‘%’g@@@ Hoanl I%ge% &b@ﬁﬁ %cog anbl ed

PAN fiel d agdi;R68 deYodel ehaeldien vt ®o bital:LRRVBAN ki aseHeard.ed PAN fiel d and

PCS. The PCS decoder 708 then perforns PCS checki \gaicr t he, un cranbl ed
ﬁ%‘%rq t&

PAN fiel d af3pLs. | fnerder prarhisiediettsy pprieapance p SREOF BARE F*Pe| dis

accepted, byla] fhelchsy RN SNEREINAGed @tdrSietdchitn hREBANSH, RANedeiv@lsthtion
rej ected. [0040] The receive station 700 nmay optionally .incl Pg‘é‘i?ai conpar at or

for conpari ﬁ@o SRt mﬁk\? upe of gaft ﬁleénfsrﬁoe%sﬁ’@l“’de heppelh the ghanmg Nge station

400 in Fi QUF ﬁa g%xm%ewtemhwnawgdwﬁeaa Ritt nfiFOompuRlely aed a
conparator for ca atln and conparing a bit error count to a threshold,

simlar to ph@neéé@oc}@gsxnat 4Q$rtosdhreasholgi Hithe clanne} linkheialidy }ﬁé"’ﬁ]@%ﬁﬂl that the
scrambling $eRENR 4l 1500 tdnOAR 5 d?tgﬁlethq@s MY PGSR £1866H VRD heF HBjestthe( SOT t
metric recelive processing I enent ed | ndependent of the scranbling
feature. [Oti)e!btjwedft?d%ﬁﬁw@e\kh@ RC&rfscotirg.enbodi nent, the TFI, (e.g., 5
bits | ong), be c S Hee

cal cul at ed \g\nd%% t he con%?aﬁg%l ikﬁlvi gﬁ E%%éggk%ﬁﬁ?g}é%gnrgﬁt |c@ he PUS,
the TFl is taebestduemivbrtpaeh Bidtrit, (wihichamdasgunes gl erpdrdebveqpUbedeeeivedannel
coded and transm 0 £l eithd0 the
decoded bit §"HI'te éémﬁta}tlr?r?gﬁmggc dd]\éﬁnasitp%ﬁe) ?ggg‘%{%&%ﬁd&}?éﬁl@egn (f)érforms PUS
check. An i highediedr lewst depstdng on blwldeccphss algonitg} istremiparesgh

non-i nt ended r a Iy five (5)
o tever bi CRoBg i ASR mA Pl gy BLREHAR s opienP omBERR Rk 1ot act  hg
all bursts ¢038trors Aumsammy; thd sdfii ihetricniry hedhe fifferandebetweerthedest at i on
vm'llfallthe check and reje

probabi | i ty f%c ?]C eesgc rvﬁ‘{edsr o#h %‘gﬁln @gﬂ?&%@?ﬁ%‘%&&%@f}%ﬁ%ﬁ%&ve are
based on anthepbist slrvias pett mmctshéﬁthtah@:eﬁléd:sme@bldémg}ﬁy odwertsd hathe deci si on
out put s, ntized hin ded to
the case V\héﬂarﬁf%%gﬁgna'évmﬁgr pro gg‘églgtt ?%ll%ggﬁgpgﬁﬁgﬁ%%}%% Eé%&gxarrpl e,

t he FEC decosaege dfale pﬁmdueiexcaixﬁextenaasnshk@ymhé)smaﬂyOIQ BERthendrshthes an

estimate of the religbility of decaded bi 1C may be
irectly usapiis SukiZee bhlit s SEFRGR uPlbE by HE D bRl LS ¢
[00431The r &meldvméreﬁmwbmmea toh ch@danﬂttherEAN ﬁ}%d fnaarhetdlrﬁeadbdoﬁer as

d bed with ref t 4 and, 5 i cabl
L anem ttor SRRMERUERS Frbreneh i Panie diteae Rl 0F R Pl At Al

transm tter thegaesald. rrpl enmentation di sclosed herein. For exanple, the soft
netric receive proce ec sin e di cIo%wth
ref erence téoqfi‘*gures gﬁg'i‘; Hé‘? %(568 Zﬁgr dec e)cggse where: t he
transmtter cﬁ@dl@lrsg WhN the eédészemmeﬁeldaanlaﬂajs sIfltrlaesR@ﬂ chiedkingpakkés, tlas

disclosed in U S ca ion. 12/.0. 3 .enti VETHOD
AND APPARAT ERSE(98 If“ﬁltf)?’éiﬁ' ﬁil\lﬂﬁ‘@fﬁ% %LS(% ’Jlr’sotéﬂ E(%gYBACKED
ACKNQ/\LEDGE%MI‘{SNWNQ/\LEDGENENT FIELD | S ADDRESSED. ' [0044] Figure 8
shows sinmul ation resg‘ltsc arin the {1 gﬁéﬂlrc recei ve. roce sing with
the convent i3 receil§@res? SRS AGCYSSIEHE AFORTRRF fd s%?o iing is
turned of f apghoSiReentFITHERSkIIRgstakidn Bbe ns@iﬁdesmﬁrameiveﬁawa q@rmm ng are

i npl enented. The estimted raw error so t rret

Three cases cacﬁeeg%ﬁ%fioﬂép%gopé@nf‘ 1"1"b9\5ic{er 5%4?01’%10“38 a% ?‘iOd’|9§ﬁn6ad +
10bi t CRC 4588, s PEDHéD1£BEES | d Big Jerrof Bpudeb10,Rayd ®acnpaiBibert 512RCIHe 80 raw
bits; and (C) 20bit Payload + 8bit CRC 4 (80-n) raw bits, n =
1, 2,.., 5. For the cases (B) and (C), the soft netric receive processing
is applied. 100451Two performance netrics are nmeasured as foll ows:

(1) 1-Pr(Correct Acceptance) for the intended WIRU versus SNRs from-0.6 dB
to 2.4 dB; and (2) Pr(Fal se Acceptance j Erroneous Decoded

Bl ock) for both intended and uni ntended WIRUs for -0.6 dB.




[00461At -0.6 dB, the thresholds for soft netric filtering were chosen to
have the sanme or simlar Pr(Fal se Acceptance | Erroneous Decoded Bl ock) for
all three cases as shown in Table 1. (A (B) threshol d=20, n=0 (C

t hreshol d=18, n=4 Pr(Fal se 1.01x10-3 1.08x10-3 1.00x10-3 Acceptance |

Er r oneous Decoded Bl ock)

embodiment disclosed herein may be implemented with or without scrambling.
The transceiver 501 receives a data block including (scrambled or unscrambled)
coded bits of a PAN field and a PCS. The scrambling code generator 502 may
generate a TBF-specific scrambling code based on the TFI (if applicable). The
received coded bits of the PAN field and the PCS may be descrambled, (i.e.,
modulo-2 added to the TBF-specific scrambling code by the adder 504) Gf
applicable). The channel decoding unit 506 decodes the coded bits to obtain the
PAN field and the PCS. _

[0036] The bit error counter 510 calculates the number of bit errors. The
comparator 512 compares the calculated bit error counts to a threshold. The bit
error counts may be calculated by comparing re-encoded PAN field and PCS bits,
(i.e., re-performing FEC encoding on the FEC decoded PAN field and PCS bits),
with the input of the channel decoder 506, (i.e., hard decision or soft decision bits
(after descrambling if applicable)). The received PAN field is rejected if the
computed bit error counts are greater than the threshold.

[0037] Figure 6 is a block diagram of an example transmit station 600 in
accordance with another embodiment. In this embodiment, the scrambling may
be performed before channel coding. The transmit station 600 includes a PCS
generator 602, a scrambling code generator 604 (optional), an adder 606
(optional), a channel coding unit 608, and a transceiver 610. The PCS generator
602 generates a PCS with the PAN field. The scrambling code generator 604
generates a TBF-specific scrambling code based on the TFI. For example, if the
PAN field is twenty bits and the PCS is 10 bits, the TBF-specific scrambling code
of 30 bits may be generated to scramble the PAN field and the PCS. Any
conventional coding may be used to map a 5-bit TFI into a thirty bit scrambling
code. A good set of codes will have the largest possible minimum distance and
the lowest frequency of occurrence of this minimum value. Under these
conditions, the probability of erroneously accepting a PAN field addressed to
another station will be minimized.

[0038] The scrambling code is modulo-2 added to the PAN field and the
PCS bits by the adder 606. The scrambled PAN field and PCS bits are channel

.



Table 1 [00471As shown in Figure 8, the soft netric receive processing may
I ncrease the probability of' correct acceptances for the intended users by
about 0.25 dB, or reduce the PAN raw bits by 4 bits, with the same or
simlar probability of false acceptance as the baseline approach.

[ 0048] Enbodi nents. [0049]1. A nethod for indicating a TBF to which a PAN
field is addressed. [0050] 2. The net hod of enbodi nent 1 conpri sing
generating a PCS for the PAN field. [0051] 3. The net hod of. errbodihment 2
conpri si ng {9eed dWntheg cemmed rediengnib f8he Thanctamaey coded b 3e3heR generat e

coded bi tS-tréleQéi%éeé-byﬁﬁe ehied 616 MINd LABBimdnt RAPLL Svagt e RMIhENg the
coded bits with a TBF-specific scranbli [ 0053] 5. The net hod of

enbodi nent sFraphiieg sangnesdaegthgs amallerans %@ngwebmrﬂﬁ YREOYEFEHBY ed coded
bits. [ 0054&1@&(%,,&%5@9& (gg., gilegdi nent 2 conprising scranbling the PAN

[0039] Figure 7 is a block diagram of an example receive station 700 that
corresponds to the transmit station of Figure 6. The receive station 700 includes
a transceiver 701, a channel decoder 702, a scrambling code generator 704
(optional), an adder 706 (optional), and a PCS decoder 708. The transceiver 701
receives a data block including coded bits generated from the scrambled PAN
field and PCS. The channel decoder 702 decodes the channel coded bits to
recover the scrambled PAN field and PCS. The scrambling code generator 704
generates a TBF-specific scrambling code based on the TFI. The scrambling code
is modulo-2 added to the scrambled PAN field and PCS by the adder 706 to
recover the unscrambled PAN field and PCS. The PCS decoder 708 then
performs PCS checking with the unscrambled PAN field and PCS. If the PCS
checking passes, the received PAN field is accepted, but if the PCS checking fails,
the received PAN field is rejected. '
[0040] The receive station 700 may optionally include a comparator for
comparing soft metrics with a threshold, similar to the receive station 400 in
Figure 4, and may optionally include a bit error counter and a comparator for
calculating and comparing a bit error count to a threshold, similar to the receive
station 500 in Figure 5. It should be noted that the scrambling scheme is
optional and the advanced receiver technique (soft metric receive processing) may
be implemented independent of the scrambling feature.

[0041] In accordance with another embodiment, the TFI, (e.g., 5 bits long),
may be combined with the PAN field, and the PCS may be calculated with the
combined PAN field and TFI. After computing the PCS, the TFI is removed and
the PAN field and the calculated PCS are channel coded and transmitted. The
receive station inserts its own TFI into the decoded bits after channel decoding.
The receive station then performs PCS check. An intended receive station will

pass the PCS check, while a non-intended receive station will introduce a burst of
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field and the PCS with a TBF-specific scranbling code. [0055]7. The net hod
of embodi ment 6 conprising performng FEC encoding on the scranbled PAN
field and PCS to generate coded bits. [0056]8. The nethod of enbodi ment 7
conprising sending a data bl ock including the coded bits. [0057]9. The

met hod of enbodiment 1 conprising conbining a PAN field and a TFI

[ 0058] 10. The nethod of enbodi nent 9 conprising generating a PCS wth the

conmbi ned PAN fleld and TFElI. [0Q059]11. The of . e t
conpri si ng PRV e {HeT faer b[‘@d’a’df’i‘?tm?ﬁgﬁ]{]?ﬁﬂceo]fo‘mg‘ldge Ff%?ﬁb}eﬂf
conprising papiey IDEuxEEsQfFe@ﬁﬂsi!éég tdh 11BitEANe hogliskeaned iela@wE’Gﬁtioﬁ gener at e

coded bits. [006 The net hod of enbodi ment 12 conpr.i, i ng a data
bl ock |ncluﬂﬂh@ﬂk (B%H@Hwbﬁpér@FGU@QFf@qnﬁgﬁ@FHBH1?%W E@@éﬁﬁgyagPAN

field [006ghts Therpetlrethellor 88REdbMeRdtriddaicOBRId SHoRE afERielbA@na dat a

implicit assumption that the FEC decoder produces hard decision outputs, (e.g.,
quantized binary outputs). The schemes can be extended to the case when the
FEC decoder produces soft decision outputs. For example, the FEC decoder may
produce a bit error probability (BEP), which is an estimate of the reliability of the
decoded bits. Such a soft metric may be directly used to assist the PAN detection
process, as described above.
[0043] The receiver embodiments of using soft metrics from the decoder as
described with reference to Figures 4 and 5 are applicable to any transmitter-
receiver implementations, and are not limited to the transmitter-receiver
implementation disclosed herein. For example, the soft metric receive processing
(the receive processing scheme disclosed with reference to Figures 4 and 5) may
be applied to the case where the transmitter sends PAN fields wherein a PCS is
masked with a TFL, as disclosed in U.S. Patent Application Serial No. 12/056,433
entitled "METHOD AND APPARATUS FOR INDICATING A TEMPORARY
BLOCK FLOW TO WHICH A PIGGYBACKED ACKNOWLEDGEMENT/NON-
ACKNOWLEDGEMENT FIELD IS ADDRESSED."
[0044] Figure 8 shows simulation results comparing the soft metric receive
processing with the conventional receive processing. In the simulation, the
scrambling is turned off and CRC TFI masking and the soft metric receive
processing are implemented. The estimated raw bit errors are used as the soft
metric. Three cases are considered as follows:

(A) 20bit Payload + 10bit CRC - 80 raw bits (Baseline);

(B) 20bit Payload + 8bit CRC -> 80 raw bits; and

(C) 20bit Payload + 8bit CRC -> (80-n) raw bits,n =1, 2,.., 5.
For the cases (B) and (C), the soft metric receive processing is applied.

[0045] Two performance metrics are measured as follows:



bl ock i ncluding scranbled coded bits of a PAN field and a PCS. [0064] 16.
The nmet hod of enbodi nent 15 conprising descranbling the scranbl ed coded
bits with a TBF-specific scranbling code. [0065]17. The net hod of

enbodi ment 16 conprising decodi ng the descranbl ed coded bits to obtain the
PAN field and the PCS. [0066] 18. The met hod of enbodi nent 17 conpri sing
performng a PCS check with the PAN field and the PCS. [0067]19. The net hod
as in any one of enbodinents 17-18, further conprising conmparing a soft
netric conputed duri flg tPeCameddhiaegpianed for ‘thﬁrlﬁlffé?@i. Riggarsyg S net hod

of enbodi ne 19 LOoPpsb g agcepting the PAN field based on a conparison
result. [00%?’2% iﬂe fet hod as in any one of enbodi nents 19-20, wherein

the soft netric is a(@eBr(FalseyiArorptpatet Ememepes i DecotiedsBlpclely s bethwar d

error correcti d I T thod as in any one of

enbodinentsufggggfs%ﬁg?ggﬁd%ﬁgﬁg% %ﬂﬁe?ﬁfgﬁis a difference between a best

survi vor pafd94fkt ri cAandi6alBs ebeidresledtls Surseftwoetrisdilbering were ¢hesey teer bi - t ype

; g Con . .

e%\é\?;renfgrgngei ?rs%%%;oﬁglﬁ?grqdﬂ(p%% Agcggt?ajnlcg&rrlggouweQQ&d%ohg f&) one of
three cases as shown in Table 1.

A) (B) threshold=20, | (C) threshold=18,
n=0 n=4
Pr(False 1.01x103 1.08x10-3 1.00x10-3
Acceptance | Erraneous
Decoded Block)
Table 1
[0047] As shown in Figure 8, the soft metric receive processing may

increase the probability of correct acceptances for the intended users by about
0.25 dB, or reduce the PAN raw bits by 4 bits, with the same or similar

probability of false acceptance as the baseline approach.

[0048] Embodiments.

[0049] 1. A method for indicating a TBF to which a PAN field is
addressed.

[0050] 2. The method of embodiment 1 comprising generating a PCS for
the PAN field.

[0051] 3. The method of embodiment 2 comprising performing FEC

encoding on the PAN field and the PCS to generate coded bits.

[0052] 4, The method of embodiment 3 comprising scrambling tHe
coded bits with a TBF-specific scrambling code.

[0053] 5. The method of embodiment 4 comprising sending a data block
including the scrambled coded bits.

[0054] 6. The method of embodiment 2 comprising scrambling the PAN
field and the PCS with a TBF-specific scrambling code.

[(0055] 7. The method of embodiment 6 comprising performing FEC
encoding on the scrambled PAN field and PCS to generate coded bits.

-10-



conprising conputing a bit error count. [0072]24. The nethod of enbodi nent
23 conprising conparing the bit error count with a threshold. [0073]25. The
nmet hod of enbodi ment 24 conprising accepting the PAN field if the bit error
count is smaller than the threshold and rejecting the PAN field if the bit
error count is not smaller than the threshold. [0074] 26. The net hod of
enbodi nent 14 conprising receiving a data bl ock including coded bits of
scranbled PAN field and PCS. [0075127. The net hod, of enhodi ment .2

conpri si ng H¥66Hi ng Bhe cHersmethior ef qrpbagdipenty! cORPEITISSE" R&Iag?@itﬁocgnd PCS.

[ 0076128. Tnﬁld’ggcltg% QfegBhodi nent 27 conprising descranbling the scranbled
PAN field and PCSwth a TBF-specific scranbling code. [0Q77] 29. The nethod
of enbodi mef0528 conPri si%@@ﬁ?@rqffieﬁé)oémm lgeauRiskig sorphigiigaNANel d and
the PCS. [0Q/8]3Q:, FRe nethod as in any one of embodi ments 27-29, further
conprising conparing a soft netric conputed during, the decoding wth a

t hreshol d. [@83D131. 1¥he Heg methagfof enhodinmntt® @rEing galerfinge Epti ng t he

PAN field based;an,AnGQaRail ek Lapekt -

[0059] 11. The method of embodiment 10 comprising remoVing the TFI.
[0060] 12. The method of embodiment 11 comprising performing FEC
encoding on the PAN field and the PCS to generate coded bits.

[0061] 13. The method of embodiment 12 comprising sending a data
block including the coded bits.

[0062] 14. A method for processing a PAN field.

[0063] 15. The method of embodiment 14 comprising receiving a data
block including scrambled coded bits of a PAN field and a PCS.

[0064] 16. The method of embodiment 15 comprising descrambling the
scrambled coded bits with a TBF-specific scrambling code.

[0065] 17. The method of embodiment 16 comprising decoding the
descrambled coded bits to obtain the PAN field and the PCS.

[0066] 18. The method of embodiment 17 comprising performing a PCS
check with the PAN field and the PCS.

[0067] 19. The method as in any one of embodiments 17-18, further
comprising comparing a soft metric computed during the decoding with a
threshold.

[0068] 20. The method of embodiment 19 comprising accepting the PAN
field based on a comparison result.

[0069] 21. The method as in any one of embodiments 19-20, wherein the
soft metric is a best survivor path metric in Viterbi-type forward error correction
decoding.

[0070] 22. The method as in any one of embodiments 19-20, wherein the

soft metric is a difference between a best survivor path metric and a second best

survivor path metric in Viterbi-type forward error correction decoding.
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-10080] 32. The nethod as in any one of enbodinents 30-31, wherein the soft
metric is a best survivor path netric in Viterbi-type forward error
correction decoding. [0081] 33. The nmethod as in any one of enbodi nents
30-31, wherein the soft metric is a difference between a best survivor path
metric and a second best survivor path nmetric in Viterbi-type forward error
ggr;gct}on ﬂecoding. [ 0082] 34. The nethod as in any one of enbodi nents

-29, further conprising conmputing a bit errqgr count. 135., The net hod
of embodi melP784 condti sitiy BEHAr i eRE OSFto(%ﬁ?%lﬁmE%tﬁLfgﬁtﬁ@efhr eshol d.
[ 0084] 36. T&%mﬁggﬂut@mit@f& centconpri sing accepting the PAN field if
the bit error count is smaller than the threshold and rejecling t.he PAN
field if th@OB2k errdt cothermethosefemhadiment 43 pamprisaneg RAPEHYE dhe bihogs) 37.
The net hod 8?019 QdiaEnt thhdsiedpri sing receiving a data bl ock incl uding
coded bits of a PANfield and a PCS. [0086] 38. The net hod of enbodi nent 37
conpri si ng W62ddi ng 2he cheanethpd of arebodipentPdcpmppaineprePtng e iMe pPcs.

(0067139, ThaqTPifatd: froPBRARIEARIARHGATRE sk ORbIE ARDGEAM (he AN T el d

field if the bit error count is not smaller than the threshold.

[0074] 26. The method of embodiment 14 comprising receiving a data
block including coded bits of scrambled PAN field and PCS.

[0075] 27. The method of embodiment 26 comprising decoding the coded
bits to obtain scrambled PAN field and PCS.

[0076] 28. The method of embodiment 27 comprising descrambling the
scrambled PAN field and PCS with a TBF-specific scrambling code.

[0077] 29. The method of embodiment 28 comprising performing a PCS
check with the PAN field and the PCS.

[0078] 30. The method as in any one of embodiments 27-29, further
comprising comparing a soft metric computed during the decoding with a
threshold.

[0079] 31. The method of embodiment 30 comprising accepting the PAN
field based on a comparison result.

[0080] 32. The method as in any one of embodiments 30-31, wherein the
soft metric is a best survivor path metric in Viterbi-type forward error correction
decoding.

[0081] 33. The method as in any one of embodiments 30-31, wherein the

soft metric is a difference between a best survivor path metric and a second best
survivor path metric in Viterbi-type forward error correction decoding.

[0082] 34, The method as in any one of embodiments 27-29, further
comprising computing a bit error count.

[0083] 35. The method of embodiment 34 comprising comparing the bit

error count with a threshold.
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[ 0088] 40. The nethod of enbodi ment 39 conprising performng a PCS check
with the PCS and the conbined PAN field and TFI. [0089]41. An apparatus for
indicating a TBF to which a PAN field is addressed. [0090]42. The appar at us
of enbodi ment 41 conprising a PCS generator for processing the PANfield to
generate a PCS. [0091]43. The apparatus of enbodi ment 42 conprising an FEC
encoder for encoding the PAN field and the PCS to generate coded bits.

[ 0092] 44. Th par at,us 4 ISI a scr I

Soranbl i ng (S oded B t SThi BAREPERDLABERRT 1 SRtiG H s Poos) as.

glhe Eppar ?t S 1d0iF tledrb@h @fﬂaseng?uxgéks @gﬁgét tHangtha thfe@?&ﬂ%m‘dﬁléjef:ﬁﬁg smEANgf a data
ock i ncl udi the scra ed  code 'ts. 4] 4 e apparatus o

enbodi ment %2{566#&‘?%??@1‘&0%?%%%?5 eérth%‘lba“&rfbr?sggl dhe PAN field and the

PCS with a T@fssspeci Birc STHamJa0GatRdin&A9%] bhpriblie RREIH 418ataf

enbodi nent 46 co si ng. an .FEC encoder. for ncodlng t he scranbl ed PAN
field and PEECcks r@‘gl}}ggé‘fd@déﬁﬁ@éaﬁ)z‘% le{‘b‘tf%ﬂﬁ S. The appar at us of enbodi ment

47 conpri sin@sg) tranggei Vﬁﬁeﬁl@ﬁhoa%mhmlﬁeﬂmﬁomp@@&gdasddﬂ@n@csm coded

bi'ts. bits to obtain the PAN field and the PCS.
[0087] 39. Themethod of embodiment 38 comprising combining the PAN
field with a TFI.
[0088] 40. The method of embodiment 39 comprising performing a PCS

. check with the PCS and the combined PAN field and TFIL.

[0089] 41. An apparatus for indicating a TBF to which a PAN field is
addressed.
[0090] 42. The apparatus of embodiment 41 comprising a PCS generator
for processing the PAN field to generate a PCS.
[0091] 43. The apparatus of embodiment 42 comprising an FEC encoder
for encoding the PAN field and the PCS to generate coded bits.
[0092] 44. The apparatus of embodiment 43 comprising a scrambler for

scrambling the coded bits with a TBF-specific scrambling code.

[0093] 45.  The apparatus of embodiment 44 comprising a transceiver for
sending a data block including the scrambled coded bits.

[0094] 46. The apparatus of embodiment 42 comprising a scrambler for
scrambling the PAN field and the PCS with a TBF-specific scrambling code.
[{0095] 47. The apparatus of embodiment 46 comprising an FEC encoder
for encoding the scrambled PAN field and PCS to generate coded bits.

[0096] 48. The apparatus of embodiment 47 comprising a transceiver for
sending a data block including the coded bits.

[0097] 49. The apparatus of embodiment 41 comprising a PCS generator
for processing the PAN field and a TFI to generate a PCS.

[0098] 50. The apparatus of embodiment 49 comprising an FEC encoder
for encoding the PAN field and the PCS to generate coded bits.
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[ 0097] 49. The apparatus of enbodi nent 41 conprising a PCS generator for
processing the PAN field and a TFI to generate a PCS. [0098] 50. The
apparatus of enbodi nent 49 conprising an FEC encoder for encodi ng the PAN
field and the PCS to generate coded bits. [0099]51. The apparatus of
enbodi nent 50 conprising a transceiver for sending a data bl ock including
the coded bits. [00100]52. An apparatus for processing a PAN field.

[00101153. The apparatus of enbodi ment 52 conprising.a transceiver for
recei ving a9%88%1a bl otk i r?@F&HP?’Té‘“é%’fﬁWBP‘@&Ieng%H’HH?rg%n%?trénﬁﬁNeﬂ%él d and a

PUS. [00102).34ingH@atampakahsisanlk thebadaneat 53 conprising a descranbler for
descranbling the scranbled coded bits with a TBF-specific scranbling code.

[00103] 55. BAOMpparid-us A% aRPeERIYs Aarrosssipg i ANified-a decoder for decodi ng

the descr aﬁf@b?@lflcode@.bi tI@letag ARt g etaBEaiRAN: b3 &btk & han&Ser [:90104] 56.
The apparatus of enbodi ment g conpr|5|n9 a PUS decoder for gerforn1ng a
C

PUS check wiedivingen daspbiack irledine sere ofedbivs pEryPANieldgpdr &G as i n

any one of eahedi Mg ST1R6yphMthIEH erSVIRLES Sicdn L @bQkah8lerconpari ng
a soft nmetric conputed during the decoding of the descranbled coded bits

with a thr eohdesdramplingethe serpantpedcqded bits wathhe EBFrwgcibis sedmphing cedpari son
result. [00103] 55. The apparatus of embodiment 54 comprising a decoder for

decoding the descrambled coded bits to obtain the PAN field and the PCS.
[00104] 56. The apparatus of embodiment 55 comprising a PCS decoder
for performing a PCS check with the PAN field and the PCS.

(00105] 57. The apparatus as in any one of embodiments 55-56, further
comprising a comparator for comparing a soft metric computed during the
decoding of the descrambled coded bits with a threshold, wherein the PAN field is
accepted based on a comparison result.

[00106] 58. The apparatus of embodiment 57 wherein the soft metricisa
best survivor path metric in Viterbi-type forward error correction decoding.
[00107] 59. The apparatus of embodiment 57 wherein the soft metricis a
difference between a best survivor path metric and a second best survivor path
metric in Viterbi-type forward error correction decoding.

[00108] 60. The apparatus as in any one of embodiments 55-56, further
comprising a bit error counter for counting a number of bit errors.

{00109] 61. The apparatus of embodiment 60 comprising a comparator for
comparing the number of bit errors with a threshold, wherein the PAN field is
accepted if the number of bit errors is smaller than the threshold and rejected if
the number of bit errors is not smaller than the threshold.

[00110] 62. The apparatus of embodiment 52 comprising a transceiver for
receiving a data block including coded bits of scrambled PAN field and PCS.
[00111] 63. The apparatus of embodiment 62 comprising a decoder for
decoding the coded bits to obtain scrambled PAN field and PCS.
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[ 00106] 58. The apparatus of enbodi nent 57 wherein the soft netric is a best
survivor path netric in Viterbi-type forward error correction decodi ng.

[ 00107] 59. The apparatus of enbodi ment 57 wherein the soft netric is a

di fference between a best survivor path netric and a second best survivor
path netric in Viterbi-type forward error correction decodi ng. [00108] 60.
The apparatus as in any one of enbodi nents 55-56, further conprising a bit
error counter for counting a nunber of bit errors. [00109]61. The apparatus
of embodi mEAPIED corffi silhg aRPeiFhpPRriaRhodigenichpmiyne AdesEaBaleT of bi t
errors withpa debh:8shding, tnehshrahldd @ARAN A el iPeesaptedBrtsgebigicnunber of
bit errors is smaller than the threshold and rejected if the nunmber of bit
errors is ri6taming @det han the threshol d. [00110] 62. The apparatus of

enbodi ment 5@y GNP iy, ng ’I%eta?%‘x%‘%@é Y&m B dAm bR G istngabashieesderi ncl udi ng
coded bits of scranbled PAN field and PUS. [00111] 63. e apparatus of
enbodi nent fepperéarpring prRfSchisk gy thed? AN diekbanthen?C3o0ded bits to obtain
scranbl ed RHM {4 el d @gnd RYS.apph0Rdd 2] filany e RRRALAINHtOE3 @BDRMIHENt 63
conprising a descranbler for descranbling the scranbled PAN fleld and PUS
with a TBF-copweisirigc aseommaisition dox eeraparing B18}6 setnin cogpybeddusngfthenbodi nent
64 conpri si e : : ] ik N field
and t he PUS@T%%%%&%G@%@%%%}%? %’%&g@a?ﬁﬂ?ﬁﬁ}%ﬁ?ﬁ fggrlr%gbd%%g%tte é\ 63- 65,
further cormsedomg compariparxesolt. f or conparing a soft netric conputed during

the decodi ngopfst e go0CGRl LS.l BrtiESIRd wihEEhOsdBRAN A el d 1S

accepted based on a conparis res
best survivor path metric in Viterbi-type forward error correction decoding.

[00116] 68. The apparatus of embodiment 66 wherein the soft metricis a
difference between a best survivor path metric and a second best survivor path
metric in Viterbi-type forward error correction decoding.

[00117] 69. The apparatus as in any one of embodiments 63-65, further
comprising a bit error counter for counting a number of bit errors.

[00118] 70.  The apparatus of embodiment 69 comprising a comparator for
comparing the number of bit errors with a threshold, wherein the PAN field is
accepted if the number of bit errors is smaller than the threshold and rejected if
the number of bit errors is not smaller than the threshold.

[00119] 71. The apparatus of embodiment 52 comprising a transceiver for
receiving a data block including coded bits of a PAN field and a PCS.

[00120] 72. The apparatus of embodiment 71 comprising a decoder for
decoding the coded bits to obtain the PAN field and the PCS.

[00121] 73.  The apparatus of embodiment 72 comprising a PCS decoder
for performing a PCS check with the PCS and a combined PAN field and a TFI.
[00122] 74. A method for processing a PAN field.

[00123] 75. The method of embodiment 74 comprising receiving a data
block including coded bits of a PAN field and a PCS.

[00124] 76.  The method of embodiment 75 comprising decoding the coded
bits to obtain the PAN field and the PCS.
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[00115] 67. The apparatus of enbodi nent 66 wherein the soft nmetric is a best
survivor path netric in Viterbi-type forward error correction decodi ng

[ 00116] 68. The apparatus of enbodi ment 66 wherein the soft netric is a

di fference between a best survivor path netric and a second best survivor
path netric in Viterbi-type forward error correction decodi ng. 100117J69.
The appar at us ?s in any one of enbodi nents 63-65, further conprising a bit
error counter for counting a nunmber of bit errors 00118] 70. The _appar at us
of enbodi meM0188 conpyi sﬂ%@f Rethorpa eabedin et 7@(9&’6’&’F’|[5Hl§°t° aﬁ‘lﬁ‘ﬁt?esr"fofpbl t
errors wth acthrasholideshterein the PAN field is accepted if the nunber of
bit errors 1s smaller than the threshold and rejected if the nu of bit
errors i s ni018flal | ef8t haThqIﬁéthtoﬁPé@ﬁb‘l’(ﬁme[lbbﬁ‘l"@f}l’:"lsma' Refupag ég%g

embodi ment KM 1 PNl d ARG BE PES if 1Bk PO BbMI {99 peMabeatk o ncl udi n
coded bits of a PAN }%: eld and a PUS. [60120] 72. Thle ;pgar at us eof gnbodl m&*ntg

71 conpri si pgnpargwoadeylt.f or decodi ng the coded bits to obtain the PAN field

and the PCS; 1211 T Srgresi {27 Lo RiHesdiRthed PUS
decoder for r?érg?]or m zé %ﬁgﬁgg%ts\lﬁ?lﬁ;% he %Usgg%ena conbi ngd 1PAN field

and a TFI. EﬁommamabAsmnrmarm@h petoic s Yitarpi 4y maiory 458 eTor LOUESIT 5. The
nmet hod of eg%s gent 74 conprising receiving a data bl ock including coded

bits of a P 'd and a PUS. [00124]76. The nethod of enbodi ment 75
conprisi ng 9368l ng 8he cBaemethod asin any one of embodiments 77-78, wherein the

soft metric is a difference between a best survivor path metric and a second best
survivor path metric in Viterbi-type forward error correction decoding.

[00129] 81. Themethod as in any one of embodiments 77-78, wherein the
soft metric is a bit error count.

[00130] 82.  An apparatus for processing a PAN field.

[00131] 83.  The apparatus of embodiment 82 comprising a transceiver for
receiving a data block including coded bits of a PAN field and a PCS.

(00132] 84. The apparatus of embodiment 83 comprising a decoder for
decoding the coded bits to obtain the PAN field and the PCS.

[00133] 85. The apparatus of embodiment 84 comprising a comparator for
comparing a soft metric with a threshold.

[00134] 86. The apparatus of embodiment 85 comprising a PCS decoder
for performing a PCS check with the PAN field and the PCS if the PAN field is
acceptable based on a comparison result.

[00135] 87. The apparatus as in any one of embodiments 85-86, wherein
the soft metric is a best survivor path metric in Viterbi-type forward error
correction decoding.

[00136] 88. The apparatus as in any one of embodiments 85-86, wherein
the soft metric is a difference between a best survivor path metric and a second
best survivor path metric in Viterbi-type forward error correction decoding.
[00137] 89. The apparatus as in any one of embodiments 85-86, wherein

the soft metric is a bit error count.
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bits to obtain the PAN field and the PUS. [00125]'77. The net hod of

enbodi nent 76 conprising conparing a soft netric with a threshold.

[ 00126] 78. The net hod of enbodi nent 77 conprising perform ng a PCS check
with the PANfield and the PCSif the PAN field is acceptable based on a
conparison result. [00127]79. The nethod as in any one of enbodi ments
77-78, wherein the soft nmetric is a best survivor path netric in
Viterbi-type forward error_ correctign_decoding. [00128] 80. The method as in
any one of RISl nenddthprgly featyyes paf flamprnts are desgribedahayedn gprtiiance

bet ween a beshnpRUfi¥hy YacRERAuRBLE ieferdi AnSREANA DRAL Witttk BR&h netric
in Viterbi-type forward error correction decoding. [00129]81. The nethod as

in any one &faterssenil plementyaringarigpetostinatignsguth omeithowt oterdeafiureser r or
count. [00130) 8mAts. 3RRALEHLYEs SrHowPdiREESRbNEe AN EAN HibehdimpiRREA4dB83. The

appar atus of enbodi nent 82 conprising a transceiver for receiving a data
bl ock i ncl uéh rgcaerider bregsaws seftPAN, for dinnwaarg @c@usratpdon 3pFedputhe

2oPar = O NN AR)FATEG SN0 9950 S dSRPHHA o Godod b1

processor. Examples of computer-readable storage mediums include a read only
memory (ROM), a random access memory (RAM), a register, cache memory,
semiconductor memory devices, magnetic media such as internal hard disks and
removable disks, magneto-optical media, and optical media such as CD-ROM
disks, and digital versatile disks (DVDs).

[00139] Suitable processors include, by way of example, a general purpose
processor, a special purpose processor, a conventional processor, a digital signal
processor (DSP), a plurality of microprocessors, one or more microprocessors in
association with a DSP core, a controller, a microcontroller, Application Specific
Integrated Circuits (ASICs), Field Programmable Gate Arrays (FPGAs) circuits,
any other type of integrated circuit (IC), and/or a state machine.

[00140] A processor in association with software may be used to implement
a radio frequency transceiver for use in a wireless transmit receive unit (WTRU),
user equipment (UE), terminal, base station, radio network controller (RNC), or
any host computer. The WTRU may be used in conjunction with modules,
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) or Ultra Wide Band
(UWB) module.
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~[00133]85. The apparatus of enbodi nent 84 conprising a conparator for
conparing a soft netric with a threshold. [00134] 86. The appar at us of
enbodi ment 85 conprising a PUS decoder for performng a PUS check with the
PAN field and the PUS if the PAN field is acceptable based on a conparison
result. [00135]87. The apparatus aslAIMSy one of enbodi nents 85- 86,
wherein the soft nmetric is a best survivor path netric in Viterbi-type
forward error correction decoding. [00136] 88. The apparatus as in any one
of errbog{}}{g?ﬁt&aigl[@ 86, wherein the soft netric is a difference between a
best survivor pa % netric and a second best survivor path nmetric in

Vi t er bi -t ypelf or war eheghiadoforc imdietingoa tdmpodiry chlofl0G87](8BF) Tlee whpbarat us as

in any one of e di mrents 85- 86, erei,n the ric.s it ror
count . Pﬁém@ﬁfﬁ&%g’gﬂﬁlﬁ@é’ﬁﬁm@éac H‘dw@p%%mt@g&é %ﬁi@raﬁ%gﬁeas%bg\?ep ‘?I(r{ _

par ti culal eRmhORlEPRS: RRERCK 8Ad HiR-alhe 8heFRH adabwhdpusest (AlcK)anwi t hout
the other features and el ements or in various conbinations with or w t hout

ot her feataraknawttdgtroensn(SACK) efores hodicubr TBEw tehalBIS Yeing iadieannostlei n may
be inplenented jin a co t.er. proaqgr of [ ro firynark e i ted in
o° conputarer G Eerce BRYE Sl BhF Te SRk I FrpaRa i R dha) BEQFAAIAT 0 ¢

conput efatQf thé niiREessPrisidexanpl es of conput er-readabl e storage medi uns
i nclude a read only nenp random access rﬂim)ry (RAM), a register,
eld:

cache nenor yge@éﬁr@@%@{%ﬁég%é%ﬁgéggﬁ@Iher%N& medi a such as internal

cache e _ _ h as it
Cuch as CD- ROV AL Pt S R PR T bl BF oS e OB G BGTa e

pr ocessey genkefitd tusdied by, way of exanple, a general purpose processor, a
speci al purpose pr.ocessor, a conventional. processor, digital signal
processor (DSF‘?@BB%)FWPQWC{ Ditopithp dRSpSRSE ssﬁ?aéll,sb?‘é‘ﬁé?oa‘?’ aﬁgre

T OF 0P 0GESSQLifh A1 BICRIAMMINE I @i F@iRa pasONtrOl Ter 2

m crocontrol l'er, Ication Specific Integrated Circuits (ASICs), Field
Programmabl e Gate Arrays (FPGAs) circuits, any other type of integrated

ircuit (1C d/ .machi ne. [00140 ' it
W sof twar & mmy Aandludh T TR ien: LY PP TR T RS NIEH Fo,
use in ig‘Qng?clk@§ ScltdoMSdBenhBEGI-¥&nY Rl dd gt MERUPANDSRI @At dReseat, tHEAN

term na ase station, Tadio network controller (RNC), or any host
conput efieldhengiiRudediin Hdatadbgkiand dudigatimetone of ap e¢knepdedeement (@sitehandt ed in

har dwar e and/ qQr sofiware, as_a caner i d
Vi deopth’é‘?n'ﬁ&élﬁgg Flﬁlﬁ%tng,%xgk)i i(?ra? i B g?/ri ?‘g\fﬁ' gtggpggg‘eal?e,%g% myézlﬁ%oﬁﬁione, a
tel evi sigmhekfighnB&Rie¥€h mabilkandionfanee Meastiead suspokey bhdafitdctiendblrasstensf(r)

modul e, a frequency nodul ated (FM radio unit, a liquid crystal display
(LCD) didstel ty methad comprisingani ¢ |ight-enmitting di ode (OLED) display unit, a

digital nusic player i r ' 1§! ayer nodul e, an
I nt ernet br o%’gﬁra%ady%%\]n%%fﬁ\%&#ug%{%s Pcﬁgg(gﬁﬁé;?gﬁ%twor k (WLAN) or Utra
Wde Band (UWBhmblidpkie PAN field and the PCS with a TBF-specific scrambling code;
performing forward error correction (FEC) encoding on the scrambled PAN field
and PCS to generate coded bits; and

sending a data block including the coded bits.

3. A method for indicating a temporary block flow (TBF) to which a
piggybacked acknowledgement/non-acknowledgement (PAN) field is addressed, the PAN
field being included in a data block and indicating one of an acknowledgement (ACK) and
a non-acknowledgement (NACK) for a particular TBF, the TBF being a temporal
connection between a mobile station and a network to support a uni-directional transfer of
data, the method comprising:
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CLAIMS What is clained is: |.A nethod for indicating a tenporary block flow
(TBF) to which a piggybacked acknow edgenent/ non- acknow edgenent ( PAN)
field is addressed, the PAN field being included in a data bl ock and

i ndi cati ng one of an acknow edgenent (ACK) and a non-acknow edgenent ( NACK)

for a parti ceb@binitBithe PAN A& ah@hRemPorb§MRAY &lenGQNTETY | on bet ween a nobi | e
station and a network to support a uni-directional transfer of data, the

met hod conpr gerierajinggeiveN sheekgsequemar (RASL with &hn ronttingdHRE) ficdd andhEFIpAN £ el d;
per form ng for\/\(/)avr.d tzlr Ny correction (FEC) encoding on the PAN field and the
PCS to generﬁ% dbued bits; scranbling the coded bits with a TBF-specific

scranbl i ng cpéesrmangfaeat depraotdattoniFECH chaudingdomthe t?eN fieldeanid| teelP€Sded
bits. 2. A nethod for indicating a tenporary block flow (TBF) to
whi ch atopgegiabracaded bEsiandwl edgenment / non- acknow edgement (PAN) field is

addr essed, &F@ﬁ@%&%@%%&@gg&i&hgﬁk%g& ik @ data bl ock and indicating one

of an ackno n non- acknow edgenent (NACK) for a
particul ar TBF, the TBF being a tenporal connection between a nobile

station and a network to support a uni-directional .transfer,of data, the
met hod conpr frsi ng gB5EL | 593 PIRERP R ek B’@éﬁléar‘fg%d ( ﬁ&’}o qﬁqgeﬂ?ﬁ% field;

scranmbl h 4G olWn&iBAM i(PAR) amdd! B BEN VAdD winBiaeed (i @ ashapibti ngdcode;
performng forward error correcti o&é FEC) encodi ng on the scranbl ed PAN

fiel d andlidagse boe gbarencknewiesigenieht (A Knand seendpdkgowladgemen) @ACKhradi ng

th ded .bit ] t for -indicati . fl
(ToF) 1 B rnpray AR 4 BoviPe dit btk ofo el SRR i B ey
field igoaddrsesmathnd HeecRRk ftb eugpsieiangniidiettisiad tansfar datdatab klec kedd

i ndi cating one of an acknow edgenent (ACK) and a non-acknow edgenment ( NACK)
for a peempgungr TBF, the TBF being a tenporal connection between a nobile

o hod cons  PeclRAHIOE Batad SUPARN i HlLd E3dONR of 4 PAK FEadhadeb AN The

met hod conpri sl conbi ni ng and a tenporary ow identity
(TFl); orsrkrsaguenge PEPN check sequence (PCS) with the conbined PAN field
and TH, em\c/liesrégantﬂ:t]l?ng-l;}ﬁelz ;scrambled coded bits with a temporary block flow (TBF)-specific
scrambling code;
decoding the descrambled coded bits to obtain the PAN field and the PCS; and

performing a PCS check with the PAN field and the PCS.

S. A method for processing a piggybacked acknowledgement/non-
acknowledgement (PAN) field, the PAN field being included in a data block and
indicating one of an acknowledgement (ACK) and a non-acknowledgement (NACK) for a
particular temporary block flow (TBF), the TBF being a temporal connection between a
mobile station and a network to support a uni-directional transfer of data, the method
comprising:

receiving a data block including coded bits of scrambled PAN field and PAN
check sequence (PCS);

decoding the coded bits to obtain scrambled PAN field and PCS;

descrambling the scrambled PAN field and PCS with a temporary block flow
(TBF)-specific scrambling code; and

performing a PCS check with the PAN field and the PCS.
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performng forward error correction (FEC) encoding on the PAN field and the
PCS to generate coded bits; and sending a data bl ock including the coded
bits. 4. A method for processing a piggybacked

acknow edgement / nonacknow edgement (PAN) field, the PAN field being

included in g data bhgidan@ri plbeadih)d aon? g&ba@necac&aaw“@&geﬁ@nwndﬁm) and
a non-acknow edgenent (NACK) for a particular tenporary block flow (TBF),

t he TBFanepWQSdgemémtpﬂ?féN) dishdhethei BANbdielbdising ishided Bt at flga Blagk #nfet wor k
t t ] :
O SDDg ke 8 LSRR B AP PR AP

PAN chegktis@at@gRr{rPGRck flow (TBH#RShe IBH beigg hhempmfaandnirfedtmoﬁadzem Bs with

a tenporary block flow ( T%@%S peci fic s¢ranbling code; g |ng &O
descr anmobde é@(‘}@@l it & DEQVORlp R SHPRAE 3 PN dieeliqnal Hang ﬁreo thedmstetor mi ng
a PCS cpsg .h the PAN field and the PCS. 5. Arrethodfor

proceSS| ng a ‘ggybacked acknow edgenent / nonacknowl edgenent (PAN) field,

t he PAN fi el ebcbiginpgaidacd bibekl including atoded bits kofamdP AN diebdhandhg BAY ofieckn
acknow edgemsnﬁzcgS CK) and a non-acknow edgenent (NACK) for a particular

t enpor afSAUARSA ow (TBF), the TBF being a tenporal connection between a

mobi | Stat'8&oaﬁfétﬁeB@&e‘&%&t&thﬁﬁﬂHQPM\ﬂﬁélﬁlaanﬂ{ee{@@S0na| transfer of data,
t he net hod conpri sing receiving a data bl ock |nclud|ng coded bits of

scranbl ed PANambmirxgthﬁaAMﬁaldh@&ka@emgmmélowés)utyﬂB%mdg the coded bits
to obtain scranbl ed P fleld R r@gﬁl [scranbl ed
PAN field an8% 19\%? S S g?@/ ]&S‘%aﬁd °S )< Speci |ch§r::ranbl ing
code; and performng a PCS check with the PAN field and the PCS.

6. A nethod for processing a piggybacked acknow edgement/nonack Qvlgitedgerrent
(PAN) field, 7the PANePRagates bani HgiGaHas ddtamposary blask flomo €kBRhée s &t i ng

o O PSSy A P AN e Pl S i
bet weenfialdrteitid @clutied inond#a dloak ned walidatihg onelppar aclm_ow!lnd-gelmemthlCd@adnd
ol udh Aghebatobiegomrma (VAR Bird il saNBERdBR, Lk Lye A Bejora
doso: ey PR L9 abiand 1R ) sihofin B s 1
wi t h t hdateGBe apghrathe caophisingd PAN field and TF1.
a PAN check sequence (PCS) generator for processing the PAN field to generate a
PCS;
a forward error correction (FEC) encoder for encoding the PAN field and the PCS
to generate coded bits;
a scrambler for scrambling the coded bits with a TBF-specific scrambling code;

and

a transceiver for sending a data block including the scrambled coded bits.

8. An apparatus for indicating a temporary block flow (TBF) to which a
piggybacked acknowledgement/non-acknowledgement (PAN) field is addressed, the PAN
field being included in a data block and indicating one of an acknowledgement (ACK) and
a non-acknowledgement (NACK) for a particular TBF, the TBF being a temporal
connection between a mobile station and a network to support a uni-directional transfer of

data, the apparatus comprising:
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7. An apparatus for indicating a tenporary block flow (TBF) to which a

pi ggybacked acknow edgenent/ non-acknowl edgenent (PAN) field is addressed,
the PAN field being included in a data bl ock and indicating one of an
acknow edgenent (ACK) and a non-acknow edgenent (NACK) for a particular

TBF, the TBFlpeiNghécktRfRcalPCONgetdtdTop heah8PhiN fclgttalgemratend a
network to support a uni-directional transter of data, the apparatus

conpri siPR®: a PAN check sequence (PCS) generator for processing the PAN

field to generate ; . PR r r t] HEP. der for
encodi ng the%P%l{FrP?igFgaarsﬂa{nﬁgngéggto ggﬁl@?a gg%dgggb%v?[g;a(a sc?a er for
scranbl iseigmbligg cedted bits with a TBF-specific scranbling code; and a

transcei ver for sending a data hl ock including the scranbl ed its.

8. An appar aBulerVH GriodiCOHEFHRY Qﬁ@n%ﬁ?ci%rﬁgbﬁamélqa @\r« W@i’a@@@ %ﬁ%ﬁ%eﬁ a

pi ggybagﬁggcgqéggﬂgr&gggwi{én% acknow edgenent (PAN) field is addressed,
i el ' uded’

t he PAN I'ng 1 nc I'n a data block and indicating one of an
acknow edgenmantan§dGier farndnding entatadfodvinelddmgehe cqddd®ics. for a parti cul ar
TN , the TBF being a tenporal connection between a nobile station and a
network to support a uni-directional transfer of data, the apparatus

conprising: @ PANGDask864BNGR1iédtag) a 98NFEaEO0blotRI Iy Q¢B$‘zit692vﬁible_aPAN
field to generate a , a scranbler for scranbling the PAN field and
t he PCSpigayhacked Brknnydedgementnematknondedesaent (PAN) fiegld ippddiesged thoPAN

ganer ot dobptrate IiefE ik @ b ERER e OF, E T IR A SN R A0 B g

the codednbi-b&knowledgemeflt (NAGIDPEsrakUparfiolai MBK; athe NGBR beinpar acmypdablock
flow (TBF) to which a piggybacked acknow edgenent/ non- gcknow edgefrre‘gtt ( PAN)
field i sonrpgtenbefeer AN SO En 6 IRGVOIK AP FHRRPTS } ui-¢ERCHOPA GRRs TS

i ndi cati edgenent (ACK) and a non-acknow edgenent ( NACK)
for a pecllrggf %Eﬁag?&@@%c%@%]: bei ng a tenporal connection between a nobile
station and a P&Nweltekk tsequenpp PCS poemeiatdi foecdeneratihg tar BOS fieom af cadaltingd t he

apparat us ¢ rising: a .PAN c . sequence (PCS) generator for
gener at itdg\ g%@dfartﬁlﬁi’%ra%ﬂ%Wd@?ﬂm@’A&fﬁ' ‘eld and a tenporary flow identity

(TFI). oPob AR 8O QlioR AP EES bhOek I ChoalinoRIPANITiRNGRIHEP S PAN
field and the BCS after renoving the TFl to generate coded bits; and a
t r ansceiafter rehmvirpethd Tl toagahatate &dded bitsaidudi ng t he coded bits.

a transceiver for sending a data block including the coded bits.

10.  An apparatus for processing a piggybacked acknowledgement/non-
acknowledgement (PAN) field, the PAN field being included in a data block and
indicating one of an acknowledgement (ACK) and a non-acknowledgement (NACK) for a
particular temporary block flow (TBF), the TBF being a temporal connection between a
mobile station and a network to support a uni-directional transfer of data, the apparatus
comprising:

a transceiver for receiving a data block including scrambled coded bits of a PAN
field and a PAN check sequence (PCS);

a descrambler for descrambling the scrambled coded bits with a temporary block
flow (TBF)-specific scrambling code;

a decoder for decoding the descrambled coded bits to obtain the PAN field and the
PCS; and

a PCS decoder for performing a PCS check with the PAN field and the PCS.
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10. An apparatus for processing a piggybacked

acknowl edgenent / nonacknow edgenent (PAN) field, the PAN field being
included in a data block and indicating one of an acknow edgenent (ACK) and
a non-acknow edgenent (NACK) for a particular tenporary block flow (TBF),

t he TBF being a tenporal connection between a nobile station and a netvvork
to support a uni-directional transfer of data, the apparatu ri sing

a transcei vedlf or Amecwpgiaiy 401 aRracesFiBEk 2j rPégg}’(]?? s@PléH‘Ple%QSJge&?& 8O ts of

a PAN field a P eque ( )1 d r | 1
descr anBf ??%SmSB‘ngn%ﬂif c%’dg% Iil)%t?q fﬂ}? peln md%%gr ;?;? gdl gg@ ?IOCE Aind
(TBF)-s maftmg 086 bambhékngwiaitement (ACK)aardmm:aclmowle;ﬂgemdntr@Achré) for a

descranbl ed coded bits to gbtain th I%Ll eld and t he PCS; a%
decoder pawiculse fapareiycplackoiew HBFL. Ge Bk ReinpANCIIPATa) CamrReclinR %en a21 -

11. An ol DGYBARKAInal transfer of data, the apparatus
acknow g%@%hﬁﬁo%&cﬂ?ﬁ%%é%ﬂ% (PA1 fiel réa {aﬁg engN ?I eld 63(1; ng

i ncl udedomprisingat a bl ock and i ndi catl ng one of an acknow edgenent (ACK) and

a non- acknow edgenent for cul.a Y I TBF) ,
the TBF bei ng HSEHSr F“E‘i? Vﬁ%ﬁ.%ﬁfﬁ@f&é&ﬂ“@“ﬁ%. CL% %(3? |Sgrr%11mg§1 OglAﬁetwork
to suppg Idﬁld%NQhé(%eh%b lbcgpsfer of data, the apparatus conprising:
a transcelver for receiving a data bl ock including coded bits of scranbled

PAN field and démdemﬁyciccgquglémdecbwto c@tmé@a@b%ﬂd’rmﬂééb’oﬁrﬂd’%e coded

bits to obtain.scra PAN fi Ly

descranbl i ng & AESCLAR Frrb %ﬁiﬁ{ﬁfg Qﬁie 39%@1%1 tPhAIg ggﬁp%rar Cesrbl ock ¥1 ow
( TBF) - s p&fpdrhy 6B (TBFY- 1ﬁoaéafhnﬁaliﬂ@$oda(mder for performng a PCS
check with the PAN field an PCS éa ﬁ%ﬁt&l rs,;for
processi ng a2dlgygeraduiear H@Mﬁ“ﬂ%@ﬁgﬁ’éﬁ%?%\f{ﬁ%}m} b"g‘g e? field,
the PAN field being included in a data bl ock and indicating one of an

acknow edgenent (ACK) and a non-acknow edgenent (NACK) for a particular
tenporary bl ack flaw {piBFus tloe Pikedsaignq apipeytpokal avbnowlctgancrivepneen a

the appacanuscesmsnr ragy ot g RSN ked: bahe Por Rl abvt dlERekiod] ock -
i ncl udi rf?%l g'x (C:t)é)g'otf %n%%kr?ovﬁ%e% ga@RY afd B ﬁ%-%@l@t%l@l\%é%ﬂ@ ENAELPYor A
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a decoder for decoding the coded bits to obtain the PAN field and the PCS; and

a PCS decoder for performing a PCS check with the PCS and a combined PAN
field and a temporary flow identity (TFI).

13. A method for processing a piggybacked acknowledgement/non-
acknowledgement (PAN) field, the PAN field being included in a data block and
indicating one of an acknowledgement (ACK) and a non-acknowledgement (NACK) fora
particular temporary block flow (TBF), the TBF being a temporal connection between a

mobile station and a network to support a uni-directional transfer of data, the method

comprising:
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receiving a data block including coded bits of a PAN field and a PAN check
sequence (PCS); decoding the coded bits to obtain the PAN field and the
PCS; conparing a soft nmetric obtained during the decoding of the
coded bits with a threshold; and perform ng a PCS check with the PAN

field and thecBohgd & dale AR ih¢ladidg i Hdad beptabd @ Abadrttd and a BANpalidckon
result. 14. An ag aratus for processing a piggybacked acknow edgenent/ non-
acknow YRR 1t EPJAN) field, the PAN field being included in a data bl ock
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t emporal cono@apardmy inebﬁ/aaetrxa dmdmnéédmﬁmg tlendavoding ofethworokded dits wpilort a
uni -dir ctlo al éransfer of data, the apparatus conprising: a
t r ansceleshordsang ecei ving a data bl ock including coded bits of a PAN field
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obtain the PAN field and the PCS; a conparator for conparing a soft

metric @ctneaiahbd)adwwmgccnmpardenwuhg of the coded bits with a threshold; and
a PCS decoder for performng a PCS check with the PAN field and the PCS if
the PAN field is acceptabl e based on a conparison result.

14.  An apparatus for processing a piggybacked acknowledgement/non-
acknowledgement (PAN) field, the PAN field being included in a data block and
indicating one of an acknowledgement (ACK) and a non-acknowledgement (NACK) for a
particular temporary block flow (TBF), the TBF being a temporal connection between a
mobile station and a network to support a uni-directional transfer of data, the apparatus
comprising:

a transceiver for receiving a data block including coded bits of a PAN field and a
PAN check sequence (PCS);

a decoder for decoding the coded bits to obtain the PAN field and the PCS;

a comparator for comparing a soft metric obtained during the decoding of the
coded bits with a threshold; and

a PCS decoder for performing a PCS check with the PAN field and the PCS if the

PAN field is acceptable based on a comparison result.
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