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Pl GGYBACKED ACK/ NACK FI ELD | S ADDRESSED [ 0002] FI ELD OF | NVENTI ON [ 0003] The
present invention is related to wireless comuni cations. [0004] BACKGROUND
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with the novel Release 7 and beyond EGPRS-2 nodul ati on and codi ng schenes
DAS-5 to [DA®]12, DBS-5 to DBS- 12, BAKKGEROUNBS- 11 and UBS-5 to UBS-12. RITTI

node of o tion and FANR node of operation are al so possih|e w.th other
exi sting [&g{)@ase 7?4@1%!%&& redBFNn & ope A hheswell reroepdzadywo R

Dual - Car r SM/EDERCRAGARE U Badib 2PONB! detiv o VGRRANRBPUtISE. ReierOTaFBNCE
(DARP) operation. [00071ln the prior art described by pre-Rel ease 7 gl obal

syst em f oprimepily éwedeehninves being(vaaMed apeirethis grgekpemebthe sedugedes (GPRS)

and EGPR oper at | n or Y, Gal Sent in
explici ts?rgg%gﬁs ﬁ?k @glrt] rglﬁgf@@@ﬁﬁc}%ﬁ@gss&%ﬁﬁél R%%lic%xsﬁ?ig ocol
messages, acknswledgeaiche/des ativs aRnGWIEIg etmunit (AICKINACHKS). repostifng BAN®R) such
explicit ‘RLC/ MAC protocol nessages include Packet Downlink (DL) ACK/ NACK or
Packet UpleAHRe(UL) ACK/ NACK messages. The RLC/MAC control block is
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RLC/ MAC header belonging to a particular TBF 1n order to allow the intended

r ecei ver , schemes DA$6 tnilA$-d8sDBSah $orDBS-82,dU0A8-Tts UASYIRand diBHéSttaor k), to
determn e, .ad ee of recei ved radi | ock. F00091in ordef to reduce
transm sgpg%]rét gﬁl@?i?‘é es8€i°3‘t3 145 Fﬂdiﬂ‘éﬁggémgé 2 °B‘Fﬁ%]bﬁ98 ﬁ'_ed% C control
bl ock, itpdaibldasth pihepesRtingRSMe(ELEIINReLRATM feat@res cfiftht d3eth@CK/ NACK

report for a certain_ TBF "pi backed”" onto_an RLC/ MAC data bl ock by
punct ur i ngoRnHBkbBuabCagries ( lrf%at@ﬁén?feln‘tvﬂb‘é‘g aadvnnsed t Resivtr t he

radi o bl I f This new field is inserted, when needed,
into theog%m%ﬁga(ta %Iﬂoog%?%t?loél'carri es the ACK/INACK report as part of the
radi o bl olO7TEf er r dd the psiom apt glgppériledde By ADK Releikse PARpbA] eysteniTiie

insertion of. PAN is possi bl and can be configyred, bhoth he .DL and UL
di recti on®? }"ﬁecoﬁﬂﬁ“‘g}c g0 @%%‘?51’3 grerg %?"%\ﬁqﬁga}? SHYIEE @@%ﬁ# fdacis or
NACKs f or EG®PRS Whddes 6F opbritRe! arfl HCGKMNACK ¢&fidds)wi aypiedRy Ysem€Nin by the

WRU in the UL direction, and vice versa. The presence or absence of the
PAN fi el dexmlici radioo listkoernirel | RdiCanediupy acressreontvplc (WAL Prowiceher by a

bit or bi i tJ I P& I on the
RLG G rSeilief), B e o B RECHUAR, Sifdl GGG, TR R, Ecprs. 2
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bl ock. In irection, the PAN. f] n RLC/ MAC, . dat I can
possi bl y 6§%M§é §q;<eg %lﬁait(ﬁilt) é@kz%‘gh?ﬁén‘?sﬁ?%‘?‘?deﬁﬁegé‘m of the
data units (or PDUs) in the radio block. Alternatively, the PAN field and
the data units (or PDUs) of the radio block can be intended for the sane
WRU. Both for DL and UL directions, thd-TBF ¢o which the PAN field refers
can possibly be different fromthe TBF corresponding to the data units (or

PDUs) of the radio block, even if the receiver is the same physical unit
(WIRU, or networKk).




[ 0010] The actual bit field(s) carrying the ACKs or NACKs in the PAN field
can be encoded according to different procedures, for exanple using a
starting sequence nunber (SSN)-based approach or a tine-based approach.
[0011] Since the PANfield is included in a data block that nay be addressed
to a different TBF, it is necessary to identify to which TBF the PAN field

i s addressed. | ddiiti on, need fpr additional t hods for,.PAN ‘
transm ssi oﬁ°%tﬁ‘ﬁ b?%gésp‘ﬂdB?fs%)fGé‘scegﬂnsrégmfrﬁfﬁfcgd‘fﬁug&Sﬁﬁlflp(gﬁléyrgﬁkon scenari os

i n GSM (E) Gilgw (mBrFywr ks. For exanple, identification of the TBF to which
the PAN is ressed uld al so he possib in the f | tiple TBFs
assi gned toetg(ﬂ)éf( 1) A?&% Ve??engﬁﬁaﬁc eﬁﬁ‘&‘ﬁﬁ - ﬁ’ﬁogﬁgn%%éﬁgfa%gpaerati on is
needed to f ariwdrkabasuppdrt iaptusi-dif8etsonad tansfr op datat | Hreuppérbed-BiNEhe [ 0012] PAN
transm ssi ons .nmay, he nmade,for, speci al .cases, field not
actual |y add?‘é’ggéﬁat%}% aé‘gigﬁnf%wg%rﬁqreﬁ?nsmﬁo%zﬁgﬁ cg%g%"‘al?l chﬁefélineeded to
facilitate tmehilenststiinoA EBE iy eompptary and mainteied fonly fr tls dyratipmiohi ng t o dat a
units (or PDRUS), and theirg,a 4 oat ed 1:8S} y al so be
made where %ﬂﬂﬁ‘l g sgerbeE%‘% resgse%glgggﬁégg%%@% ?‘%%ﬁgﬁmgbﬂ? nmore than
one recei verthe Retwoek dfigd BFI is iinkjuerpieng fonopwmentit Thts in sachoditrstionped t he PAN i s

sent to a gr; &G P8 RhREPn 61878 OGN xapleer t hat
al l ow for sdgﬁpeﬁﬁ%gégﬁg%%ggg?ﬁgﬁ [ 13{%&%&%\?{!&&0 f4}A ma'?h%d and

appar atus fdn GERS ead EGFRS mpiesof opgrrdep, sheppme T és insludediineeety are

di scl osed. gl&“%qg r f & oblidr th QIYR tEdinkdiR@eLAN fiel d is
addr essed aﬁR use ?%d%gl.a AN%cp%gg%lse?lﬁan_coe P ) derjve ?rom t he PAN
field The |reeiyas Ge.tthe wizelepmjrapamitipesiie wph e Gev sk tthe TFI . For

exanpl e, t heydpGSiaBhehAdhEabQr RidcSividhiddes B1bek. TR may be N2=5 bits. A radio
| d

bl ock including the PAN fie and the nmasked PCS is .t&%n g nst}rgétted. The
dundancy

sequence mayl0B®lgenedneelsr igredureganamuse: aF"é‘FieEBEEl"ﬁ@., .
check (CRQ) &‘fb&oh 'eht{(w ,Rmmh () ébht&ﬂmbck;ﬂﬂhilggeeﬂsﬁtiﬂﬁ edii fsmelnepnlsl on, ]'Eabl e
i i . T P i . i TFI

B T R L R U
identifier ngyRLOAMVAGtEtRLIBE by punbtiveingtahfulbdy dfi titsdfrora theldhamebd. | n
addition, either ,one or, nore. spegi al ue( for thegid [ may be
chosen. A sp"é’gF dats PELiR zhe Fﬁ‘ﬁﬁtab:l"fc#eﬁt %%f?éseﬁp otagg‘ﬁiesrlg L 5 dg{sPCS in a
radi o bl ock nByrtédkpwBae teeddd] iTBFthea RIIGMAS totar dbloek vanily caxriesi the(s), or it
may represen i Qns affectin re_t.ha n Vi 4 aly decodi ng a
radi o bl ock, E\g?(ﬁ%%podfg aaspéﬁp?{orﬁlse’l TR Plfabi?\flg%%%%g?%aﬁ%g(ygco er
oper ati on. [ACKAYBHKHPADESHEERHP TheNnGtiohFfDRAN! KNGBogstide.63md var cbedet ai | ed
under st andi n fromth I | ANTH® Wheli iRy Way of
exanple in cgﬁrﬁgﬁrce??%"&ﬁ?ﬁrtthegs%‘eangc@gdrriﬁg%?%gggggw ngéééz\r/%}]gr esi n: o‘ 0017] Fi gure.
1 shows an eWEHI i thadllg ciiries KCKs 00 NAOKsdor dat2 upifs enprekogehslata k di agram
of a transm j4 st ation LAY ' 1S GicdbQek Phagram of a
recei ving stgil?ﬂg)%;préav%%kﬁpﬁﬁ{)%&%]ﬁ lgﬁﬁoev\gﬁg%@%xaﬁpl e lSI ock di agram of a
recei vi ng st atdsenceior amewnedeftbe RAN Hielhin acradionbleel e indicated by the

RLC/MAC header, either by a bit or bit field sgtting, or by setting other code

points depending on the RLC/MAC header type accordingly, and therefore

depends on the EGPRS/EGPRS-2 modulation and coding scheme chosen for

the transmission of the radio block. In the DL direction, the PAN field of an

RLC/MAC data block can possibly be addressed to a WTRU that is not the

intended receiver of the data units (or PDUs) in the radio block.
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[ 0021] DETAI LED DESCRI PTI ON [ 0022] When referred to hereafter, the

term nol ogy "WIRU" includes but is not limted to a user equi pnent (UE), a
nobile station, a fixed or nobile subscriber unit, a pager, a cellular -

t el ephone, a personal digital assistant (PDA), a conputer, or any other
type of user device capable of operati ng in a wreless environnent. \Wen

referred {0 ARRERAE! md BRYBIILACLI DRHPBPDUI bblBnaty bk ot |1 o

to a base sfa site con an access 8:‘-)1' nt or_any ot her
type of int ceaﬁhenuhgxdaéfordbemWYP&be@b&rémﬁgl dgGW@éﬂ@g?B@'nv. ronment .

0023 Enboclyeplsy (he BRNCHI TR (A5 SraRRY! 60 Rislrbil Al why sl

conmuni cati on sy em i n ion, etc, [00241Figure 1 shows
an exanpl e rcadespohdiog Ko 1o daﬂ&lm&nroPBU@c@ theoragisr blaght, :ever dh&er i ncl udes

RLCLEVI HCS) 104,
RLC data bl AgEL e S e B ) 108, o PAN.J i 6l d 110

1eck sequence (B P ield 110,
~and a PCS 11[2010The Rmmmhl@hﬁelﬂ@imﬁéhqa& gAlSﬁ%dR( ?%fé% and the

PAN fiel d 1 BQQﬁ&dé&Qé’Jo?élﬁ‘é Yo fiffferdd wce&iﬁw%t efanisld weimgrct i on, and
a separate sum (e.qg., clic redundanc 3}‘?&4 CRC%@ ﬁhecksun) IS
att ached toséﬂélngsmqen@rﬁunﬂ% hoped +RBIRACk 0 b 5THechee RPERBont r ol 1 el d

i ndicating whetier asRAN the PAN Bl isSmbmaédmed marmcxa thathﬂay Beli 0 bl ock
100. The 1105 104 is used for_error det ec% )({)ig g‘é LS C der 102.

The BOB 108 addregseddomshifarent}BIdt isoeeesiarg fo 6. A
separ at e BOBidid\is heldrdsdd)dpdadditioas meBaGoﬂaﬂaztiohmh haetH'dde fBANPAN el d 110

cont ai ns pi ggy- backed ACK/ NACK i nf ornmati to provide
acknow edge ?qul‘?ﬁw”aa’%effc?mmfl%(’ Fﬁgfesﬁ ?%lr?ngl'l%%g%%g sﬁ& g used for
error det ectin0BSMAH)GRRS héedikse For etmlntplé iidemttifiontiaf oft the 'HBﬁl\ltorwbichl 110.

Lo a 0t or P EARE® pidietoen 3bnld a1 e ibaBt  the Vol Bt tbaliieR® A PaT e
i s addr essedassigned & otdhl) miwnissucls ageneN‘éERIﬁg Thisaogdenf @?ﬁm@nalsf unction of
t he PAN infor val ue using an

excl usi ve WQ%%L g?%g%lp'i%fg?gﬁg%]ﬁ Fé&tlg%gﬁh?rg%rfor ms XOR operation
of the cal culgifid PCPAN tiansthissivhmapbe swde Jorrrgedalepesnsycbrasivhen| cul ates a
PCS and perfo 8o TFI in
order to rrakei)gﬁrﬁeg?ﬁ rtoa‘?%‘c-}?]éﬂy%%?%s édlqg af?lsﬁﬁsggg%d%?%m %dvant age of
this techni qwdeé ta fasilitatedransmissiontand reepption aHe PASEHeld ok gafaining b t s
explicitly | Smf)téwrxj mgbs kahb&%séoﬁﬁteﬁFﬂm@é pheg tymsmmsr i ving

e radi o bl oc Whi ¢

station of t 'S ex(ﬂllmt i ncl g‘rﬁ%ﬁ@ﬁ?RLC/NAC
header, the ®@sbp naflectiree al:RAN apta g addeessed and ko be rliﬁ’g co g the
decodi ng pr oGGASG% dBedsRRr! Kb \kaklyh, 98 modk QPRI B ccl owhel

generality, assoclated wth a partl cuI ar %F that i ed for

addr essi ng t Hee PAN dnaent tp agspun efgreesivers. o fheyelons, mathodgere §of 6 ®Tontrol

bl ock may beyMizRow tsrSukPRiddesIeOhdratibn,, the TRl for the PAN field may al so
be N2=5 bits long. The PUS nmay be N3=10 bits long. As is obvious to someone
skilled in the art, other choices for Ni, N2 and N3 are possible, and the
embodi ments @i g] osed herein may equ@UMMhBYappl ied. If the N2 TFI bits are
shorter than the PUS e TFI Wi irst or
last N2 bits Q4 he P@Sng“gf"% éP&éPPV@WW%‘E P@l%n?ﬁ fg Whlal %g%r#xed with a
sel ect ed subﬁemlefad&i%séudta&eamﬁmm hcetxheyNSgB(&aﬂadtfmmaﬂE}IéoN2<l\l3 For
exanple, a su t _of ) S bits.l A . b5 chosen
amongst t he ‘f Q’(‘?I%L#Ie(f?l% 1%3&:3]%% ‘LP{‘% %qp %;??@a ‘%ﬁq B%% g%ﬁgg] However
thi s approac MPCS)Sdeawda mﬁmmeﬁélﬁaﬂ.‘heﬂéngth\nf the|RCS ey be layget thgnt he
transmttlng i n n d by the.r I V] d to one
anot her, &ﬁ ‘gf’?%?e@s’ie%e %%p%i @e\%ﬁﬁ u%??g?ﬁgr??lﬁﬁlﬁgﬁésed chance
of m staken accept ance. To overcone this problem the N2 bits TFI, (e.g.,
N2=5 TFI), may first be mapped into an N,bits sequence, and then nmasked,
(i.e., XOR operation), with the PCS. N n'gy be sane as the length of the
PCS. Alternatively, N nmay be chosen to be smaller than the PCS | ength.
[0028] Figure 2 is an exanple block diagramof a transmtting station 200.
The transmtting station 200 may be a WIRU, a Node-B, or any ot her
apparatus or device. The transmtting station 200 includes a PCS generator
202, a sequence generator 204, a masking unit 206, and a transceiver 208. A
PAN field is input into the PCS generator 202. The PCS generator 202
generates a PCS based on the PAN field 201. For exanple, the PCS generator
202 may be a cyclic redundancy check (CRC) encoder and the PUS may be a CRC
checksum gener ated based on the PAN field. The sequence generator 204

generates an N-bit sequence fromthe N2-bit TFI. The masking unit 206 then
masks the PCS with the N-bit sequence. The masking of the PCS bits with the




100291The sequence used for meking the PUS may be as sinple as using the
sequence itself. For exanple, if the TNis N2=5 bits and the PCS is N=11
bits then the prescribed procedure may be sinply to nodulo 2 add the first
N2 bits of the PCS with the TFI, or the last N2 bits, or any predefined set
of N2 bits wwthin the N bits. Alternatively, t he sequence may be generated

I n many di ffer ntNé’\%yh tﬂ% dﬂ%ﬁ' me(g ﬁﬁdtl(elm ked'ﬂ@@“ ng
e Rl

di st ance), en pal resu erns. exanpl e, assumi ng that

N2=5 and ]Ic\lzislthmmh axﬁauttetuu The mequbBoesinay bdgemytedéyu@@@g ReedyMplerat e a 16 bit
sequence frq e T B¥in cated to 11
bits. Ater ng%&;,(ﬁ;aml%ﬁumgﬁgr ?ﬂ%\l dﬂt&))%g F%Eg]%l CR%EPS%%%U:at or to

create an 1hotsetge3@'qum¢eblem;>ﬁlgbmt thFFlikerréSheb%C%maYtb?r!é%ﬁ% &ionvol uti onal
encoder to F:S@fgpﬁﬂaﬂt}oi"rklssv%&?ﬁcs%lect Rechidandd WwilR % @- %@@&imas an i nput

or an initia nol se ener at or, as .a linear

shift regi stdeterminjsticisds. An idenfifinsmaydndigate 2 TRE to %ﬂ’@é’m‘hﬁ?@ﬁﬁat ively,
the 5 bit TN AR deﬁtniwadmonr @Eﬁ‘%t&‘é or[nﬁlﬁé%e%mwtso ‘f&'tlie idehtiidx5 Mappi ng

tabl e may be use 0 ma it sequence to an 11 bit se nce. The
mappi ng t ablmeaskgcheeeny oh epesiad ar %ﬁ}ecﬁe‘ic‘g?ﬁﬂieé chospR £,gen5F4tE ﬁheaﬁégﬂt hm As
exanpl e mapp] pidTBiokk ndySrepreséiit! AIPPBFs hadlgddd o Iredeifing sthtibn(®),®rlit 0 O

may represent actions affecting more than one receiving stations decoding a

radio block, or it may be used to simplify PAN encoder and decoder operation.

[0015] BRIEF DESCRIPTION OF THE DRAWINGS
[0016] A more detailed understanding may be had from the following
description, given by way of example in conjunction with the accompanying

drawings wherein:

[0017] Figure 1 shows an example radio block;

[0018] Figure 2 is an example block diagram of a transmitting station;
[0019] Figure 3 is an example block diagram of a receiving station; and
[0020] Figure 4 shows an example block diagram of a receiving station

in accordance with another embodiment.

[0021] : DETAILED DESCRIPTION

[0022] When referred to hereafter, the terminology "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 "Node-B"
includes but is not limited to a base station, a site controller, an access point
(AP), or any other type of interfacing device capable of operating in a wireless

environment,
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[0023] Embodiments disclosed herein are applicable to any wireless
communication system including GERAN evolution, etc.

[0024] Figure 1 shows an example radio block 100, The radio block 100
for data transfer includes one RLC/MAC header 102, a header check sequence
(HCS) 104, one or more RLC data block(s) 106, a block check se«:juence (BCS)
108, a PAN field 110, and a PCS 112. The RLC/MAC header 102, the RLC
data block(s) 106 and the PAN field 110 are coded separately for error
detection and correction, and a separate checksum, (e.g., a cyclic redundancy
check (CRC) checksum), is attached to each of them. The RLC/MAC header
102 contains a control field indicating whether a PAN field 110 is included or
not in the radio block 100. The HCS 104 is used for error detection of the
RLC/MAC header 102. The BCS 108 is used for error detection of the RLC
data block 106. A separate BCS may be included for each RLC data block.
The PAN field 110 contains piggy-backed ACK/NACK information sent in one
direction to provide acknowledgement for a TBF in the other direction. The
PCS 112 is used for error detection and for receiver identification of the PAN
field 110.

[0025] 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. One of the methods is generating a PCS which is a function
of the PAN information bits and masking the PCS with a TFI value using an
exclusive OR (XOR) operation. A transmitting station performs XOR
operation of the calculated PCS with the TFI. A receiving station first
calculates a PCS and performs XOR operation of the calculated PCS with its
own TFI in order to make sure that the PAN field is addressed to it. An
advantage of this technique is that the transmitter does not need to send TFI
bits explicitly in the PAN field. Unlike the TFI of the intended repeiving
station of the radio block, which is explicitly included in the RLC/MAC header,
the PCS is decoded by implicit knowledge of the TFI during the decoding

process by the receiving station.
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[0026] Without loss of generality, the TFI associated with a particular
TBF that is used for addressing the intended receiving station of an RLC/MAC
data or control block may be N1=5 bits long. Similarly, the TFI for the PAN
field may also be N2=5 bits long. The PCS may be N3=10 bits long. As is
obvious to someone skilled in the art, other choices for N1, N2 and N3 are
possible, and the embodiments disclosed herein may equally be applied. If the
N2 TFI bits are shorter than the PCS length, the TFI may be mixed only with
the first or last N2 bits of the PCS. Alternatively, the N2 TFI bits may be
mixed with a selected subset of N2 bits chosen amongst the N8 PCS bits,
where N2<N3. For example, a subset of five (5) PCS bits bl, b5, b6, b9, b10
may be chosen amongst the available ten (10) PCS bits, bl, b2, ..., b9, b10.
[0027] However, this approach has a disadvantage that, if two TFIs,
(one used by the transmitting side and one used by the receiving side), are
close to one another, (e.g., differ only in one bit value), there is an increased
chance of mistaken acceptance. To overcome this problem, the N2 bits TFI,
(e.g., N2=5 TFI), may first be mapped into an N bits sequence, and then
masked, (i.e., XOR ‘operation), with the PCS. N may be same as the length of
the PCS. Alternatively, N may be chosen to be smaller than the PCS length.
[0028] Figure 2 is an example block diagram of a transmitting station
200. The transmitting station 200 may be a WIRU, a Node-B, or any other
apparatus or device. The transmitting station 200 includes a PCS generator
202, a sequence generator 204, a masking unit 206, and a transceiver 208. A
PAN field is input into the PCS generator 202. The PCS generator 202
generates a PCS based on the PAN field 201. For example, the PCS generator
202 may be a cyclic redundancy check (CRC) encoder and the PCS may be a
CRC checksum generated based on the PAN field. The sequence generator
204 generates an N-bit sequence from the N2-bit TFI. The masking unit 206
then masks the PCS with the N-bit sequence. The masking of the PCS bits
with the sequence may be performed by modulo-2 addition, (i.e., an XOR
operation). The transceiver 208 sends a data block including the PAN field
and the masked PCS. With this scheme, a TFI may be transmitted in a PAN

-6-
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[0031] For exanple, with this mapping matrix, the 5 bit TFI
maps into an 11 bit sequence R= 1000111110011. This should result in a mni

[716313??mn ng di stance of 4 between any pair of 11 bit sequences generated.

0

For the case of napping the 5 bit TN into 10 bits,
10,5) systematic codi ng produces m ni num di stance of 4:

field without using explicit bits to identify the TBF. Before transmission, a
channel coding, (such as forward error correction (FEC) coding, rate matching,
interleaving, or the like), may be performed.

[0029] The sequence used for making the PCS may be as simple as
using the sequence itself. For example, if the TFI is N2=5 bits and the PCS is
N=11 bits then the prescribed procedure may be simply to modulo 2 add the
first N2 bits of the PCS with the TFI, or the last N2 bits, or any predefined set
of N2 bits within the N bits. Alternatively, the sequence may be generated in
many different ways that maximize the difference, (i.e., Hamming distance),
between pairs of resultant patterns. For example, assuming that N2=5 and
N=11, the Reed-Muller (16,5) code may be used to generate a 16 bit sequence
from the 5-bit TFI, and the 16 bit sequence may be truncated to 11 bits.
Alternatively, the 5 bit TFI may be put through a CRC generator to create an
11 bit sequence. The 5 bit TFI may be put through a convolutional encoder to
create an 11 bit sequence. The 5 bit TFI may be used as an input or an initial
state to a pseudo noise (PN) generator, (such as a linear shift register
sequence), to generate an 11 bit sequence. Alternatively, the 5 bit TFI may
simply be repeated.

{00301 Alternatively, an 11x5 mapping table may be used to map the 5
bit sequence to an 11 bit sequence. The mapping table may be generated by a

computer optimization algorithm. As example mapping matrix is as follows:

10001100010
0100 010010
0010100101 0.
00011000110

. 00000111111

[0031] For example, with this mapping matrix, the 5 bit TFI B={00011}

maps into an 11 bit sequence R= {00011111001}. This should result in a mini
mum Hamming distance of 4 between any pair of 11 bit sequences generated.
[0032] For the case of mapping the 5 bit TFI into 10 bits, the following (

10,5) systematic coding preduces minimum distance of 4:

B={ 00011}

the follow ng (
100000111



0010111001001101100

1000001111

0100010111

0010011011

0001011101

00060111110
[0033] The best sequences may be defined as a set of 32 sequences, (in
case that N2=5), that yield the largest minimum distance between the worst
case pair,
[0034] The above scheme may be applied to any mapping where an N2

bit identifier is used to modify an N3 bit CRC, where N2<N38. If N2 > N3, only
N3 bits of the identifier may be used to modify the CRC and the remaining
(N3-N2) bits may be sent explicitly.

[0035] Figure 3 is an example block diagram of a receiving station 300.
The receiving station 300 may be a WTRU, a base station, or any other
apparatus or device. The receiving station 300 includes a transceiver 302, a
séquence generator 304, a de-masking unit 306, and a PCS decoder 308. The
transceiver 302 receives a radio block including a PAN field and a masked
PCS. The transceiver 302 outputs the PAN field and the masked PCS. The
sequence generator 304 generates the sequence from the TFI assigned to the
receiving station 300. The de-masking unit 306 de-masks the received
masked PCS with the generated sequence. The de-masking unit 306 outputs
PAN bits and de-masked PCS bits. The PCS decoder 308 then computes a
PCS, (e.g., CRC bhits), based on the received PAN field and compares the
computed PCS with the de-masked received PCS. If the two PCSs agree, then
the received PAN field is declared to be addressed to the receiving station 300.
If the two PCSs do not agree, the PAN field is declared to be not addressed to
the receiving station 300 and may be discarded.

{0036] Alternatively, the receive processing may be performed in a
different way that is mathematically identical to the procedure above. Figure
4 shows a receiving station 400 in accordance with this alternative. A
transceiver 402 receives a radio block including a PAN field and a masked

PCS. The transceiver 402 outputs the PAN field and the masked PCS. A
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0101110100001 11110

sequence generator 404 generates the sequence from the TFI assigned to the
receiving station 400. A PCS encoder 406 computes a PCS, (e.g., CRC bits),
based on the received PAN field. A masking unit 408 masks the computed
PCS with the generated sequence. A comparator 410 then compares the
received PCS bits with the regenerated and masked PCS bits. If the two PCSs
agree, then the received PAN field is declared to be addressed to the receiving
station 400. If the two PCSs do not agree, the PAN field is declared to be not
addressed to the receiving station 400 and may be discarded.

[0037] As an alternative embodiment, a rule-based scheme may be
implemented between a transmitting station and a receiving station that
determines which possible candidate TFI(s) can be used to compute the PCS
depending on the occurrence of predetermined conditions. The determination
which possible candidate TFI(s) can be used on either one or more occurrences
of the PAN field may result in a restriction to either one (1) possible candidate
TFI value, or to more than one TFI value but still less than a number of
overall possible TFI values. Different conditions to limit or determine the
possible TFI values are possible. For example, a dependence on frame
numbers or timers or equivalent measures of timing in the GSM system, a
dependence of previous events such as types of received radio blocks or
signals, a dependence on other identifiers to be decoded in conjunction with
the first identifier, etc. may be used.

[0038] A transmitting station and a receiving station may make a pre-
agreement on which TFI that may be transmitted at any given time instant
(i.e., in a particular downlink radio block). When a receiving station needs to
test a received PAN field against more than one allocated TFI values, the
receiving station determines a particular TFI to be tested at the given time
instant based on the pre-agreed rule. For example, assuming that a receiving
station has two allocated TBFs that result in two differently masked CRC
values, the transmitting station and the receiving station may agree to employ
TFI #1 in even-numbered radio frames, and TFI #2 in odd-numbered radio

frames. Instead of testing against both TFI-masked CRC hypotheses per
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[ 0033] The best sequences may be defined as a set of 32 sequences, (in case
that N2=5), that yield the largest m nimum di stance between the worst case
pair. [0034] The above scheme nmay be applied to any nmappi ng where an N2 bit
identifier is used to nodify an N3 bit CRC, where N2cN3. If N2 N3, only N3
bits of the identifier my be used to nodify the CRC and the remaining
(N3-N2) bits may be sent explicitly. [0035]Figure 3 is an _exanple bl ock

di agram of aeceived PANGeld: tiel wsreidiog sta‘tﬂqg m@c@Sﬁ/Wﬁb onlaeneoRFBvduemy be a
WRU, a bas ei vi ng
Stat] on 300 EHLARS mel be MRl T- BRRNAL e Y Y b e

de- maski ng wAnpeR06, and a PCS decoder 308. The transceiver 302 receives a
radi o bl ock pgagj udi " éccgifamnéelﬁwaﬁ&ﬂe@eﬁmhﬁéht%% THIM Quidbay) 48] ver 302

out puts the PAN fiel masked PCS. The_sequence generafor 304

generates t H‘@Ibeﬁé@h@é f'hle‘i'ﬂht e FES 2y baecwads, dependert &Ry PRGOS ati on 300.

The de- Wﬁsklseﬁn&aytldéﬁﬁi&emmkﬁmﬁmw et yRek. NS kactsREBn dulikidde gener at ed
sequence. The de-maskin it, 306 0 ts PAN %%’gnd de- ked PCS bits.
Pﬁ tﬁ:nfi sec

The PCS decSemsis asagioh ”& BHEE e d tog mpse P'd on the
receiv eg PA"IBJﬂt;ﬁ'eﬁl hmse@may Renfifie lﬁaﬁazaa edBF@Swmmrtgb Mﬁd&ﬁ ked

received PCS.  If the CSs ree i hen receiv i's
declared to aﬂgreéiﬁ‘}r%’sébgg *58 ’:F??é %égﬁt\?ﬁf&eéﬁ g‘f fﬁ%ﬁg{ygv Pt b#iﬁ P PCSs do
not agree, tebsmﬁlel\tﬁelseéoﬁdm idettifer athytbe pheed irito dikdRBEARALC headehdo r ecei vi ng
station 300 .a sc r.ded. ve ve

processi ng r}ﬁ‘$ ‘H;”%%aéqﬁ% ed ec 5“’8{'?&8?%%5&% Agﬁhe aﬁ etsa%%?’?cal ly

i dentical tdhe BetapmuseaitRIHJﬁﬁnﬂimted:b@heé‘FloﬁﬂhemCéMAﬁd@aderng station 400 in

accordance w this I ter.natl n 22 IR %gg,h adi o bl ock

i ncl udi ng avrb’%g]fl el d and a ras ‘%m&%%g% ‘?%%%/rge%%sce ve?i oetq}t i[')ut s the PAN

field and thedatankmddﬂhﬁthmecsu@mblgmlad@raEémwmé&telsmme sequence

fromthe TF t I r 406

conput s a PR (8 st R Rl e th Afcleq B iRy, 4

- maski ng uni tidexgHienn d¥ith thie shemeuthederidng station needgdn Ppeforay) 0%1§q’BEnce A
conpar at or t nerated and

rasked PCS BTG WF FaharRahaRILRe i %Eﬁa‘ﬁﬂéﬂqﬁ‘%%%%ﬂ%&ﬁ%%@‘??él dis

decl ared t o dbetienddThe seegondary m,entl ermpyrky 8 ddentifiengwed betwese th@o PCSs do

not agree, g, ndN] gbs%ﬁoxi anéeﬁﬂe%&dw ReaR! AARSSRITFD « bRy ecei vi ng

station 400 and may I scar ded. gga 1As an alternative enbodi nent, a
rul e-based sefepsunifp wetaimBLEAEMH? %Eﬁﬁ)@é}faaPWﬁ‘?HﬁstHrFﬁ?ﬁ B on and a
recei ving statcomd Bak bilgker m nes whi ch possi bl e candi date TFI(s) can be
used to conmpute the PCS depending on the o ence of, predetern ned
condi ti ons. WH‘éﬂdeterIan‘?actrfi%evW%éﬁn pes e %‘ﬁE‘ﬁﬁﬁladﬁﬁeém%‘—’F(r%*)er%e n be used

on either onges tlmﬁ Epreseatd LI AaA%shie THEs Exgd\dafeu&bdl wm:ﬂes vdcbiving a )
restriction to either on SSI e candl da ue, .0 nore than
one TFl val uﬁaﬁﬂﬁmé‘YPPF‘s‘fdeé’éz“flga&ﬁt"aq}‘?ﬁﬁ‘ﬁ’é‘?n%? %}%ﬁ&ﬁ’ﬂ% P%?EA#IIEI val ues.
Diffe [) Fnt E Oﬁdataumlssemo Ithéﬁe‘celgfng(i&&tﬂjﬁlmm&ahmmnb stiatibe sdifds avaldises are
poOsSsSi e. (0] xXa e, ence, O. u ers or. ner s

equi val ent é‘tﬂ"gﬁ‘d ‘gﬁs%@ 5"% g%‘fe Mg %sé’ﬁgﬁ]d‘g'rf@%erﬁ%r previ ous

events such aglué,pds saéonﬂe@enﬂvﬁdidradh@ siiciat ksreserved galab sepresedizpdindence on

other identifiears to coded.in, co tion th o 1r.st entifier,
etc. may be %ggﬁ asﬁ‘@fﬁ'g&fiﬁ ¢ FecRuine stt?tﬁ‘ﬁl st FSR" e‘{'ﬁ%l id B%%Ite}n\(}f cﬁ%esgat ation may
make a pre- ¥BFdenhidh the Mﬁbldﬁliladmasedrraymb@emlwm mhede atashedy gi ven
time instant n parti,cul [ recei vi ng
station needgﬁéggfgg? ‘8P$&Hﬁ§ |gngQd%?ﬁgﬁhgéggﬁ%ﬁgﬁﬂgﬁg?alIocated
TFI val ues, bhek.recei vi ng statlon determ nes a particular TFl to be tested
at the given tinme instant based on the pre-agreed rule. For exanple,
assum ng that a receiving station has two allocated TBFs that result in two
differently nmasked CRC val ues, the tranditting station and the receiving
station may agree to enploy TEl #1 in even-nunbered radio franes, and TFI
#2 in odd-nunbered radio franmes. Instead of testing against both TFI-masked
CRC hypot heses per received PAN field, the receiving station nmay test with
only one TFl value. This schene may be extended for nore than one TBF in a
straightforward nmanner. [0039]In accordance w th another enbodi nent, the
TBF nunber, (i.e., TFl), indicated through the PCS may be made dependent on
anot her secondary identifier in the RLC/ MAC data block. A transmtting
station sends a radio block including the PAN field, the masked PCS, and a
secondary identifier. The secondary identifier indicates a TBF to which the
PAN field is addressed so that the receiving station needs to check only
one TFl. For exanple, the secondary identifier nmay be placed |nto the
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is determned that the received radio block includes a PAN field to
determ ne which TFlI that the receiving station needs to check based on the
secondary identifier. Wth this schene, the receiving station needs to
performonly one CRC test rather than nultiple tests against all TFIs
assigned to the receiving station. The secondary identifier may be an
identifier ysggbet wegp &Qﬁ,ggr%gl $hath bR j Vi ng
stations. F:){r e>]<anple 7 m nay oncf%/ek%ggur BP &?g&%ﬁgﬁ%& header
field or a Pmdaxmaske @%m%@ﬁectq thetshecigkioctegryed aakeh Unok defegtiart ] | n

accor dance Wiftie gs@ 1l 918 ntm%&e%ahg statidR G6doghiz Y thaf $hY Y&Reivi kiR t hat
represents all m ssi bl e allocated to a particular receiving station
may be used Rlgsk |1We}}1%e&tae1’418 IPWeadldEQ? dfo the receivingstation sincedheppesiabf  a PAN
field addresgpe # ﬁrés@@tsreﬂp?m’é attbQHe r&e §t§h§ﬂ' 'fmesﬂe&rl sends a

radi o bl ock |ncl udi ng a PAN a masked derived usin a speci al or

reserved valdie %%WWGP%RW@IFWEW%HE}CBM% ved val ue
represents gk Iadaﬁggedasm m&dwmg §thflod @Ked MdrflimS (FUS QBeodib3ewRRARADAr Y
identifier i nf?ﬁ aé‘gﬁ 0 whi ch the PAN field is addressed. The speci al
val ue may befeifge hps °Pﬁ e pocppdanyidentifiesngary bit field may be a part of
t he header obo43le dalm ddcerdknce W4 il hanotlniebmbRBmSARL & OfpetigL @i ves a radio

bl ock includin and ed P tects th ecial or
reserved val u%eqv%pﬁ%etre Y4 ’Haﬁg t“ﬁ"éJ< Qﬁ?@ﬁ\r}gﬁl‘g ﬂ'r‘eeggggi’ng station
recogni zes tindicatelan a:caomaﬂ”mlmgachecenahg)sﬂatmmhbﬂedmgtaal%auioﬂﬂ&kdo:addr essed to
the receivi cial va resent aII TBFs assi gned
to the receﬁgﬁggélfg‘?t %iiﬁ}ep&gcs:egllc?/%eﬁgm}s{ de oh oge a sﬁ‘a S Srﬁaary
identifier imay bamﬂigelweflalbnte@rm#nlcahumdmenmvh ansebmbothmgnk‘.rkscaﬂ:dd The
receiving stgfion then perforns PCS decoding with the selected TFl based on
t he secondaré identifier. [0043]In accordance with still another

ermbodi nent, B0&Beci alnga firels exarenle,i ol capedinl or reserved iveptifier walud isn t he PAN
field to mskmiiRaRbRabR uld¥isahn i3 PN kg g @9 station
listening to aﬁlr;%dl 0 a% ?1 ﬁlIay e usé%&%% gl;larr%l?l yq%%h eﬁcoder and
decoder opertheispacialrpr S‘e@é‘fﬁén@eﬁ%@erb@l%éﬁj uged: [far cantroh @ugposesa Bosnj unct i on
wi th any e”m%qhﬁfent&sdﬁ’ﬁﬁfa! Qﬁdreééi@é@ vaﬁx@oﬂlaichfédaﬂ‘ﬁbﬁgﬁ tfé( PR Gy Speci al

or reserved jdentifier value is enployed to mask whent e PAN field

i ncl uded i n disatexgsel obrestain aﬁ%t%@k@p@l?ﬂaﬁmw Wégbwwgwwnﬁ ERyer value is
used for CcomhiRhtePRERRBHSN pE&am@n;gaﬁmhscmcspm@alﬁkorﬁau&?ssﬁfcﬂea@ val ue

i ndi cated through the PUS cate reset of certain positive

acknowl edgen‘Eﬁ‘Es“P 2 regpiveieinke argpysAWY(B) orimilah i nf or mati on pertaining to

RLC/ MAC pr ot o4d] i nf Qﬁrﬁikéc@ﬂd &%ﬂe 8 dpbafsod Eesaﬂddrl&&ﬁiﬁé? val@if arrays
V(A), V(B), or SI 0‘8‘ second exm ¢ a special or reserved
&t

i dentifier vﬂ?ﬁmy dﬂﬁﬁgweﬁﬁ@“P@ hecdsepded; RysgoneaN i s to be
d_ecodgd b)d/ rgzlaﬁohb@éteﬁh% StREEI, ($udB af i theOdase 51H66- fba§e€,| mg;ﬁawam of

ti me- base ayl oad, of t cont ai ns

i nf or mati on ?fgisvgg gg‘epg%yﬂ%gr??%wﬁ{ﬁﬁ?ﬂq@mg leb%@ @8@%*& ati on.
[0046] I n a tﬂmﬂﬂmeummﬂhﬁnmav&@e&wﬁh or reserved |dent|f|er value is used to
mask the P order to SI ecodln at t [ st atj on, such
as when tth% &lr r endB By héaERE 35Re73l e 5??86|d??§;% ?ﬁgd%Pﬁﬂunlts (or
PDUs) of a TieRnask thePEStin grdensd gimtphﬁdletzmn‘g' aﬂ:lhheeaeivm:ktﬁﬁmnsﬂﬂrusext by the
i ntended rec e ep rved 23 be used
i the. UL wioF e delerdBE UE pAN oA GisRadiin 18 Bute et EDLRA

usual 'y un- amagtibﬁshyuxaasblgumsbdtmdtﬂo o tetansined sfran @ppnxtthynﬂiey in the UL
tinmeslots thy I j yre under
control by tﬁe&%&l\%\%ﬁﬂgnﬁ X%%ie’\}i%l%%flgggﬁ)g &g‘%is?%{r{%%taﬂo ‘fcﬁan one (1)
TBF in the UL. [0047] More than one special or reserved value may be used in
the system The receiving station (MWRUﬁgr networ k) may inplenent a
procedure where decoding of received PANs is configured in a flexible
manner, depending on received system setup or configuration nessages. In
one case, the receiving station may decode the PAN agai nst either one (1)
or nore special or reserved identifiers only. In another case, the

recei ving station nay decode the PAN against one (1) or nore assigned
TFI(s) only. In yet another case, the receiving station may decode the PAN
agai nst either one or nore special or reserved val ues while simultaneously
attenpting to decode agai nst one or nore assigned TFls. [0048] The speci al

or reserved value may be a reserved TBF code, e.g.




TFl value. For exanple, all bits of the TFl used to mask the PCS generated
fromthe PAN field nay be set to 'Os' in order to indicate the special or
reserved value. As is obvious to one skilled in the art, other possible
choices than an all-zero sequence are equally possible and equi val ent, as
|l ong as there is no other TFl value assigned to a TBF on at |east the
assigned set of resources (PDCH(s), or timeslot(s), or WIRUs, or

recei ver ( s) jhe WlLiwhendransmitjing th thesppbwork) bmm&%n@eﬂ%vu%uw%s k the PCS

on the PAN Lathiiffiag! WRNIwRE HRE PAWEmerfleldiCopbdiihy. SPNRGELEPRS oyot em

a group of ce set resour ces or it may be assigned on

a seni - st at tieeslets througlc heauplinkostalie; fing GFSTe cﬂﬁflg’g‘ﬂﬁ’ﬁ't PEoFRaNER “§é‘t" up messages

to either opgai b%ﬁ@néﬁﬁﬂk quhéa AWBRS is hAOASALd RloRRtHanelnk (1)t he speci al
or reserved val ue Hi' be realized as another separate PAN field entry or as
a

a bit or bi {'Bfjigthe s a code point of any entry in an RLC/ MAC data or
control bl ogdpgrfor emerpdtitn &Aees@ﬁapbalresafvedrmwuﬁg bk fYhdoe an entry
in the RLC I\/AC header, ,or it magwsgga bi t S]St ‘n'gée P,%N field. [0050]Upon
detection ofysem. Thasefeiring statign R ey PRRiement Apretediten(s) may
perform an &ﬂiet@mebdmigcafeﬁcéﬁedt mpﬁclcéﬁﬁgwﬁéchén mxﬂxanqnhmérpr such
action ist ode and ce e PAan . accor rul es specific

0
to the cont ?e gt‘ﬁbrel‘j BAF SPHFTRRTIE ge\’fai[n 82° fi%e decodi ng
of the PAN fihe Ir@beiamfgasﬁmg nhay ﬂ&tﬁdé)therrﬂAN mgamﬁtmﬂneetoam(bhonmote me- based

PAN encodi n Al.t ernat i t he CI al I | oyed to

sinplify thg ?9/1@{1 055?85’% eéﬁlgflgr n??g 1|“ﬁdg5erpcra %)%Z uye%g?%% s‘ﬂ% in the

transmtti ngleertdatth@BANaargAinst omea@éon/mn{:p assighedHEL($)ronky. dlay yet @nather d '

i npl enent at i n [ t ting
3, Sy e BRI b APl 957 2 Uil 5 detd

conponent s t ementat| on sequence is
used to maslepedia oﬁ’wewetdwaales e@uﬂb&nndwegw&dampié%h@s?ﬁﬁﬁﬁaﬁgtt 0 an

assigned TB oAl o¥pishpl enent ati on sequence is used to mask the PCS
in the case %1?0 qﬁeﬁ? ?ﬁoc'?gted with the PAN transm ssion and its contents.

Using such d0@48kci al Tbe spesind oy aeservefl yalueonan by armgeerprdsTRE cod &8s econd
| npl ement at i ReE $OF SxHRHE ST bitLHHE AFE b ﬁ:rmh&v tHelPCd gbfdrated

i npl ement ati on sequence even I n the case of _no associ at ed wi th the PAN

In the |att dromedbe PANifisll mex Eeeéﬁjeﬁ%gs de ‘B‘fi%rst%g’td“iaﬁe the spesial he naski ng

TFI, the cornjaud6h s, CRE [N %o bifd SifedCIRVhE ikt btteg podsible Eh’(ﬂébsl n the case
Wnere the special or reserved identjfier i%mg dlfflgrent se

i npl ement at | HaAD 8 allizeroseguange ATRAMEALHPOSEP SquivAlent:as lang S ‘?‘f8t required,
because a siigicCothet TFEWRNEAhssiined 48 W gBFash lae 1ewsecthmsagn@wsettoﬂmth t he

first inplenentati on ence ment s 52 hod for
i ndi cati ng are’f‘B‘FcetscfP ﬁl? Jf%ﬁﬁla "§’§Péﬁir? r?a '‘met hod of
embodi ment kh@@pmalsrfae@emeﬂaéWa&ﬁ@dsa@aﬂemm&afwmm He0054] 3. The

nmet hod of enhodi nent atin TN of a TBF
to which th%ﬁkﬁ‘nﬁ %‘Fléf’rllgqg :‘ﬁ%@g&@gﬁgg I%‘?ﬁ Efﬁlépqﬁtg?eﬁ?ma 8‘?(11“8%00%" ment 3
conpri sing neskiree mmmcsrm tohayt be asﬁgnmlncm a p@nisGitee Bhgic,natchoms of

embodi ment 4 C 2 er):rgl o% Iccp anna%d set-up messages to either one or more receiving
stations.
[0049] Alternatively, the special or reserved value may be realized as

" another separate PAN field entry or as a bit or bit field or as a code point of
any entry in an RLC/MAC data or control block. For example, the special or
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bl ock including the PAN field and the masked PCS. [0057] 6. The nethod as in
any one of enbodi nents 3-5, wherein wherein the sequence is generated by
one of Reed-Mal/3r codi ng, CRC encoding, convol utional encoding, pseudo

noi se generation, repetition, and table mapping. [0058] 7. A nethod for
processing a PAN field addressing a TBF. [0059]8. The net hod of enbodi nent 7

conpri si ng recel I 0 bl.ock AN fi el d, and. a sked PCS.
[ 0060] 9. The "W&t ht ag th% ﬂﬂl@ﬂ%" ﬁé’?étt’?%b%agg(fﬁ nce from a
TFI of a TBFintlﬁeOEﬁH]ﬁ:em. The net hod of enbodi nent 9 conprising de-maski ng

t he masked R, uence. 0062] 11. The t hod .of enbodi nent 10
conpri si ng &@Om m ngp %5 aoh of reapReget L rﬁﬁﬁeﬁv&lﬂb&’ zfﬁ?j TPHERR- masked
PCS. [0063] Eﬁatﬁn‘kaémwtﬂedﬂmamanhmmdma’edd@ therbuedialrealins. @neléxammaerei n the

sequence is ng | odi,n
coﬂvol utiona encO%&%gfjixpfgeueaéc?if nol sgmg@esnérﬁeat onﬁegleﬁch%E'“% ﬁ tabl e
mappi ng. [ 0G®adifiato thheonmthﬁdleotseefrﬂmdpMNrtesewﬁwahed@:eghom| ng a PCS
based on t hegrBANp nprising
maski ng the PCS w@ﬁiegdna&p@ﬁgm%he mﬁae?ﬁ Pﬁ%ﬁ efstatgms)l ned %se&%%m‘rum cation
peer, the TrRcikinggiliematively thﬂsm@bpm@eedmlhe@mwegﬂesmg}@ed with the
conmuni cat i Qﬂemerﬁzgdﬂlg%dlgphéﬁo&ﬂé p;rd: Jeddi‘@ﬁﬂsthé Pche:n‘%ﬂ@‘c‘zléﬁgmﬂ; m%SI ng

conmuni cati on peer 6] 15. The net enbodi nent 14 co
sendi ng a r dtepns and/or rece1v1ng stations in order to avoid implementation of more

than one PAN processing units or constituting components thereof. For
example, when a first implementation sequence is used to mask the PCS with
a regular assigned TFI (corresponding to. an assigned TBF), and a second
implementation sequence is used to mask the PCS in the case of no TFI
associated with the PAN transmission and its contents. Using such a special
or reserved value to mask the PCS for the second implementation sequence
makes it possible to employ the first implementation sequence even in the
case of no TFI associated with the PAN. In the latter case, using the sequence
of bits set to ‘0’ for the masking TFI, the computed PCS corresponds to the
constituting CRC. Even in the case where the special or reserved identifier is
a different sequence, implementation of the second implementation sequence
is still not required, because a simple bit reversal procedure can be used to

align it with the first implementation sequence.

[0051] Embodiments. .

[0052] 1 A method for indicating a TBF to which a PAN field is
addressed.

[0053] 2. The method of embodiment 1 comprising generating a PCS
based on a PAN field.

[0054] 3. The method of embodiment 2 comprising generating a

sequence from a TFI of a TBF to which the PAN field is addressed.
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bl ock including the PAN field and the nmasked PCS. [0067]16. The nethod as
I n any one of enbodinments 14-15, wherein the rule specifies a particular
TFI to be selected in a particular downlink radio block. [0068]17. The

met hod of enbodi ment 7 conprising receiving a data block including a PAN
field and a masked PCS. [0069] 18. The net hod of enbodi ment 17 conpri sing

sel ecting ajp anon E;ﬂ%g greed with a
comuni cat i oanazgeer ?0078%[&1%%%f8&+%£%§0f em g{hﬁeq?l @%%pt‘rél si ng
de- maski ng tWith thaségwdneJS with the sel ected TFI. [0071] 20. The net hod of

enbodi nment nprigi ng I ' AN P J €ld and the
de- masked Pﬁ%%ﬁomz 1 O THE Eehdd SnlBeollGE A tofirithg hebife o Hidld © C 20,

wher ei n thebi%k@l%‘p’é@@ﬁé’él‘éﬁﬁéﬂndthﬂm%kﬁfc 0 be selected in a particular
dovnl | nk t adbegrb! 0Cks. [ 0% ihed b TGP o oF cRBRRALABN 5 Lniaa | 1 N0
generating a based on the PAN f1 el [0074] 23. The method of embodi nent

22 conpri si nithemis ktbagseanenceds ginerptesh é’Yo?nea ob| P@M‘ﬂ];?r opding EBREssi gned to a
conmuni cati QRedAffY, -coh ARl enchifigBidiA6 HfscesdnerlitidBN bepbfitio®MRd Si NY

sending a data

table mapping.

[0058] 7. A method for processing a PAN field addressing a TBF.

[0059] 8. The method of embodiment 7 comprising receiving a radio
 block including a PAN field and a masked PCS.

[0060] 9, The method of embodiment 8 comprising generating a

sequence from a TFI of a TBF.

[0061] 10. The method of embodiment 9 comprisingv de-masking the

masked PCS with the sequence.

[0062] 11. The method of embodiment 10 comprising performing PCS

decoding with the PAN field and the de-masked PCS.

[0063] 12. The method as in any one of embodiments 9-11, wherein

the sequence is generated by one of Reed-Muller coding, CRC encoding,

convolutional encoding, pseudo noise generation, repetition, and table

mapping.

[0064] 13. The method of embodiment 1 comprising generating a PCS
based on the PAN field.

[0065) 14. The method of embodiment 13 comprising masking the

PCS with one of a plurality of TFIs assigned to a communication peer, the
TFI being selected in accordance with a rule pre-agreed with the
communication peer so that only one TFI needs to be checked at the
communication peer.

[0066] 15. The method of embodiment 14 comprising sending a radio
block including the PAN field and the masked PCS.
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bl ock including the PAN field, the masked PUS, and a secondary identifier,
the secondary identifier indicating a TBF to which the PAN field is
addressed so that the comuni cati on peer needs to check only one TFI.

[0076] 25. A nethod for detecting a TBF to which a PAN field is addressed.
[0077] 26. The net hod of enbodi ment 25 conprising receiving a data bl ock

I ncluding a _PAN field and a masked ,PUS, the sked PU i nasked with a
TFI . [0078]£¥ﬁ_ he_ng%hoamﬁpmgﬁﬂdﬁﬂﬂ@ﬁ¥02%0% _ ?ﬁ5§6ggé%£§4ﬂ3 a secondary
i dentifier ipehhiaédebifiefa pRRictiar PRI € belsdRctedbh & paititulas dawisligswdib [ 0079] 28.
The net hod g)LOGenbodl ment 27 conprising de-masking the masked PCS with a TN
sel ected badl¥on the secondary identifier. [0080]29. The nethod of

Snbodi rkregt J6bespnpr i W.ngme&ﬁdﬂlri]dﬂidf@nMMf:GdbmﬁrM g Bedetvind®ANafa el d and t he
e- masked PCS.. [0081] 30 od for i.ndjcating a TBF to which a PAN field
i S addressegﬁckgb‘gﬁ&fp*ﬁé{%?‘fﬁﬂmﬁ?keg Sdi ment 30 conprising generating a
PCS based onogddg PANiS.i elMie nidthd@3df 2hbodifentr 2T badpriding sdladinganTFI3 1
conpri si ng masking .t he. P i t.h ope of lural ity.of TFls..[0084]33. The
rethod of e BRAFAHERDs b RileikdeRlon & ruf Ao fahwji’s comninication

peer.

[0070] 19. The method of embodiment 18 comprising de-masking the
masked PCS with the selected TFL.,

{0071} 20. The method of embodiment 19 comprising performing PCS
decoding with the PAN field and the de-masked PCS.

[0072] 21. 'The method as in any one of embodiments 18-20, wherein
the rule specifies a particular TFI to be selected in a particular downlink radio
block.

[0073] 22. The method of embodiment 1 comprising generating a PCS
based on the PAN field.

[0074] 23. The method of embodiment 22 comprising masking the

PCS with one of a plurality of TFIs assigned to a communication peer.

[00751 24. The method of embodiment 23 comprising sending a data
block including the PAN field, the masked PCS, and a secondary identifier,
the secondary identifier indicating a TBF to which the PAN field is addressed

so that the communication peer needs to check only one TFI.

[0076] 25. A method for detecting a TBF to which a PAN field is
addressed.

[0077] 26. The method of embodiment 25 comprising receiving a data
block including a PAN field and a masked PCS, the masked PCS being
masked with a TFL.

[0078] 27. The method of embodiment 26 comprising detecting a

secondary identifier indicating a TBF to which the PAN field is addressed.
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bl ock including the PAN field, the masked PCS, a special value, and a
secondary identifier, the special value representing all TBFs assigned to a
particul ar comuni cation peer and the secondary identifier indicating a TBF
to which the PAN field is addressed. [0085]34. A nethod for detecting a TBF
to which a PAN field is addressed. [0086] 35. The nmet hod of enbodi nent 34
conprising r | Vi ng radi o I ncl.udi a PAN.field an masked PCS,
t he nmasked F@ggk)ei ngzﬁasagla Wﬁ%‘f%c%ﬁ@%8#mﬁng%”§?qs§n%$ '?ﬁ%? gkéﬁ gned to a
recei ving stxﬁdsk@anCSh@ﬂ&?TEEseleRedbamdhndh@:iecmdaqdiMiﬁerBS conpri sing
detecting a I al o res LAY 2 II Fs assigned
to the recell;é/@%g sta %hfﬁggﬂsaég m$ #j o%f%{;msm péeﬁf; ong enbodi nent s
35- 36, conprdemdng;wﬁehﬁml? fieldomd dhelde-maskadd PGS | er |nd| cating a TBF to
which the P eld add 8, ment 37
conpri sing ﬁ@bgrrllskl ngét hg* E&%ﬁoﬁ %Eﬁﬁé%%l% % T@eto ect ed‘&]l\)lgﬁsgg&d)q%n t he
secondary i cddtdasfeder. [ 0090] 39. The net hod of enbodl ment 38 conprising
per form ng ecodifig h %%Edp - %]$E . [0091] 40.
A et hod of %&Z?r ol | ?g "f‘hte &%B%f%?@%ﬁhégﬁﬁgtgﬁggé oé e (C)%i ment 40
conpri si ng JiiEh @?dﬁgﬂmmﬁéﬂel d. [0093]42. The method of enbodi ment 41
conpri Sing SGbddiNg_2s8PCehl mbibhil of YntolineRf N1 dodpiiside RasiBg kgl val ue
i ndicating an_action affecting a receiving station | |sten| ng to a radio
bl ock. PCS with one of a plurality of TFIs.

[0084] 33. The method of embodiment 32 comprising sending a radio

block including the PAN field, the masked PCS, a special value, and a

secondary identifier, the special value representing all TBFs assigned to a

particular communication peer and the secondary identifier indicating a TBF
to which the PAN field is addressed.

[0085] 84. A method for detecting a TBF to which a PAN field is
addressed. v
[0086] 35. The method of embodiment 34 comprising receiving a radio

block including a PAN field and a masked PCS, the masked PCS being
masked with one of a plurality of TFIs assigned to a receiving station.

[0087] 36. The method of embodiment 35 comprising detecting a
special value, the special value representing all TBFs assigned to the
receiving station.

[0088] 37. The method as in any one of embodiments 35-36,
comprising detecting a secondary identifier indicating a TBF to which the
PAN field is addressed.

[0089] 38. The method of embodiment 37 comprising de-masking the
masked PCS with a TFI selected based on the secondary identifier.

[0090] 89. The method of embodiment 38 comprising performing PCS
decoding with the PAN field and the de-masked PCS.

[o091] 40. A method of controlling on a TBF.
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[ 0094] 43. The nethod of enbodi ment 42 conprising sending the radi o bl ock

I ncluding the PAN field. [0095144. The nethod as in any one of enbodi nents
42-43, wherein the special value indicates at |east one of reset of a ACK
wi ndow and i nformation pertaining to RLC/ MAC protocol infornation.

[ 0096145. The nethod as in any one of enbodi nents 42-44, wherein the
special value is a reserved TBF code. [0097]46. The nmethod as in any one of
enbodi ment s 0925 whbr eThe ppathed, ot prbodimented( somprising generpingip ' Os' .
[0098] 47. Apxatfqaq of controlling on a TBF. [0099]48. The net hod of

enbodi ment 47 conprising receiving a radio block jncluding a PAN field.
[00100149. T993het hotl-of Tepmsthadoh embulimeni Al compgising seltingdgpacialheci al  val ue
on the PAN faRketon tRCPANCHIQ| théadpdaial PElhé Mditding ard GétidANafdctifgtal Ng a
receiving statjion listening to the,r dko bl ock. [00101] 50. The met hod of
embodi ment lwwtﬁg?wtma%%&biw action indicated by the speci al

Vﬁl ue. ['Oollqalgi&l. Th§3.rretrlnedmabraoc'lra»faeiaabod)im;mf42e61=im;ﬁhs;c l’@lhé‘nd&%-ﬁfjb Wne(rjein

t he special v | ndj cat e t t one of reset of a ACK wi ndow an

i nf or mati on rfj%??’g’@m’r‘ %%ﬁmq%r otocol information. [00103]52. The
method as i M0GAsY one4hf Ahbaskithahds i49nybne vhenbedimedite 42p8¢cwhbreital ue is a

reserved TB'%hg Osggdial value indicates at least one of reset of a ACK window and-

information pertaining to RLC/MAC protocol information.

[0096] 45. The method as in any one of embodiments 42-44, wherein
the special value is a reserved TBF code.

[0097] 46. The method as in any one of embodiments 42-45, wherein
the special value is a TFI set to all '0s'.

[0098]  47. A method of controlling on a TBF.

[0099] 48.  The method of embodiment 47 comprising receiving a radio
block including a PAN field.

[00100] 49, The method of embodiment 48 comprising detecting a
special value on the PAN field, the special value indicating an action affecting
a receiving station listening to the radio block.

[00101] 50. The method of embodiment 49 comprising performing an
action indicated by the special value.

[00102] 51. The method as in any one of embodiments 49-50, wherein
the special value indicates at least one of reset of a ACK window and
information pertaining to RLC/MAC protocol information,

[00103] 52. The method as in any one of embodiment 49-51, wherein
the special value is a reserved TBF code.

[00104] 53. The method as in any one of embodiments 49-52, wherein
the special value is a TFI set to all '0s'.

[00105] 54. A method of controlling on a TBF.
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[ 00104]53. The nmethod as in any one of enbodi nents 49-52, wherein the
special value is a TFl set to all 'Gs'. [00105]54. A nethod of controlling
on a TBF. (00106]55. The nethod of enbodi ment 54 conprising generating a
PAN field. [00107]56. The nethod of enbodi nent 55 conprising generating a
PCS fromthe PAN field. [00108]57. The nethod of enbodi nent 56 conpri sing

maski ng t he i th S i I ed, f l-nd] ' action
affecting a [ar?(gi?gjimvi ngﬁst 2@ golﬁétpél@f gg?lhg(ﬁ’%ﬂtag% 5@‘?‘8*‘%%%@“%6%9] 58. The
met hod of eMAdWfieldnt 57 conprising sending the radio bl ock including the
PAN field a magked . Aas | ne of
enbodi nment srlgo}bzg V\géél’ ei'Ilr}?1 t %ngéﬁgﬁgﬁﬁisﬁgg@%%g é(eﬁ?%%ﬁ%t he PCS

i ndi cat es atPUSfaem thmANfieldeset of a ACK wi ndow and i nformation pertaining

to RLCAVI AC col g¥ nf ' . i y one of
enbodi nment s [?71@% V\ﬁér eiq‘ril1 t éetgg%g?:iga %@8%5??@:;%%@8%%&3@ "OGs' .

[00112] 61. TGS with nspecial valve zesprved fordndieatingnnskion affertigg a rogeiving n t he
speci al val ygstion 1Héeesho 38 ralild®idAN needs to be decoded by nore than one
receiving station. [00113]62. A nethod of controlling on a_ TBF.
{00109] 58. e method of embodiment 57 comprising sending the
radio block including the PAN field and the masked PCS.
[00110] 59. The method as in any one of embodiments 57-58, wherein
the special value indicated through the PCS indicates at least one of reset of a
ACK window and information pertaining to RLC/MAC protocol information.
[00111] 60. The method as in any one of embodiments 57-59, wherein
the special value is a TFI set to all '0s'.
[00112] 61. The method as in any one of embodiments 57-60, wherein
the special value is used when the PAN needs to be decoded by more than one
receiving station.
[00113] 62. A method of controlling on a TBF.
[00114] 63. The method of embodiment 62 comprising receiving a radio
block including a PAN field and a masked PCS masked with a special value.
[00115] 64. The method of embodiment 63 comprising detecting the
special value through a PCS decoding, the special value indicating an action
affecting a receiving station listening to the radio block.
[00116] 65. The method of embodiment 64‘comprising performing the
action indicated by the special value.
[00117] 66. The method as in any one of embodiments 63-85, wherein
the special value indicated through the PCS indicates at least one of reset of a
ACK window and information pertaining to RLC/MAC protocol information.
[00118] 67. The method as in any one of embodiments 63-66, wherein
the special value is a TFI set to all '0s'.
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[00114] 63. The net hod of enbodi nent 62 conprising receiving a radi o bl ock
I ncluding a PAN field and a masked PCS nasked with a special val ue.

[ 00115] 64. The net hod of enbodi nent 63 conprising detecting the speci al

val ue through a PCS decodi ng, the special value indicating an action
affecting a receiving station listening to the radio block. [00116] 65. The
met hod of enbodi nent 64 conprising performng the action indicated by the
speci al val (01191001168 66 Anpppangts wné@aﬁmga&Wdﬂ&béﬁ”e%%ﬁ%ﬁts 63- 65,
wherein the,gpeed.al val ue indicated through the PCS indicates at |east one
of reset of a ACK w ndow and information pertaining to, RLC/ MAC protoco

i nformat i on0Q188h 18] €%, The wreres £f ?%b%e’ﬁnéso‘fm&ﬂﬁg{_ﬁ RedS 63- 66,
wher ei n t he gaR@siod kor\iahdiftinda PCEbhscdRdh thoPANIfields’ .  [00119168. An

apparatus fqr indicat|ng BF to which a PAN field,is addr d.
[00120169. %H@ngparZﬂusng WPBEAIT et N6 &0F oMWpr P Fﬁ@mimﬁﬁg §§%§Tator f or
gener ?t I % Rompsibg a6 q@éhct GendrAtdr Firglederatiff h2seldéhce Tivtn a[JRIrdtals as in any
one of enbod|pents .G8-6 £i sj,n sequence generator for generating a
sequence fr "at"ﬂ%—br‘abtﬁm%%ngs megﬁe%r he PAN field is addressed.
[00122171. Tom2appar @l.us The mpphetinehémbdinertptd somgrigngraskaskingini t f or
Masking the BeSoib il PBeTH RS Bie sequence.

[00123] 72. The apparatus of embodiment 71 comprising a transceiver

for sending a radio block including the PAN field and the masked PCS.

[00124] 78. The apparatus as in any one of embodiments 70-72,

wherein the sequence generator is one of a Reed-Muller coder, a CRC

generator, a convolutional encoder, a pseudo noise generator, a repeater, and a
mapping table.

[00125] 74. An apparatus for processing a PAN field addressing a TBF.
[00126] 75. The apparatus of embodiment 74 comprising a transceiver
for receiving a radio block including a PAN field and a masked PCS.

[00127] 76. The apparatus as in any one of embodiments 74-75,
comprising a sequence generator for generating a sequence from a TFI of a
TBF.

[00128] 77. The apparatus of embodiment 76 comprising a de-masking
unit for de-masking the masked PCS with the sequence.

[00129] 78. The apparatus of embodiment 77 comprising a PCS
decoder for performing PCS decoding with the PAN field and the de-masked
PCS.

[00130] 79. The apparatus as in any one of embodiments 76-78,
wherein the sequence generator is one of a Reed-Muller coder, a  CRC
generator, a convolutional encoder, a pseudo noise generator, a repeater, and a

mapping table.
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[00123172. The apparatus of enbodi nent 71 conprising a transceiver for
sending a radi o block i-ncluding the PAN field and the masked PCS.
[00124173. The apparatus as in any one of enbodinents 70-72, wherein the
sequence generator is one of a Reed-Miller coder, a CRC generator, a
convol uti onal encoder, a pseudo noise generator, a repeater, and a napping

(ol e (OO0, Anefonssg g POGBRSIMR B b e g o Tor

I rent CONpr i nscelver for
receiving ageadatnrlﬁdxrgehemnngad’ﬂsg)asedmwhéPANcﬁe&hd a rrasked PCS. [00127176.

The_apparat o | 81Y 498 8L.GE000 UBRlSndd: 5 iR S Agugypeauence

generator f kera I'ng "a seéquence froma 77. The
appar at us ofumirrﬁmdmnfMg e POFpwithiong of a elurabityi PngI‘]Iﬂ @SSignedde araski ng the

masked PCS vy ] ] iment 77
conpri si ng ;@O_B&ﬁ%gt&gg,ug?gge Tb??’é& szgc%%gﬁﬁecogl ng w t&lﬁﬁg PAN field and
t he de- naskeem@@SVlﬂ{ﬂ@xmcaHMP%ppar atus as in any one of enbodinents
76-78, wher pidahe Sgguerﬁﬁ@ﬁ%%&?st&%xﬂbﬁdﬁlﬁtQic&lﬁ%%WatherPder a CRC

generator, a COﬂVO| utional enc seudo noi_se generator a repeat er,

and a mappi rfgr teaging a rafiolal iududing e £dbield and e eagked PR8nt 68 conpri sing
a PCS gener qpe134i O @8nerol Qﬂpzﬁaﬁ%gsa@ﬁe&yoﬂné e dadddinmeatitsl 81L630132] 81. The
apparatus of enbodi nent 80 conpri sing a mas Q

wherein the rule specifies a particular TF1 to ¢ selected in a particular

downlink radio block.

[00135] 84. The apparatus of embodiment 74 comprising a transceiver

for receiving a radio block including a PAN field and a masked PCS.

[00136] 85. The apparatus of embodiment 84 comprising a de-masking

unit for de-masking the masked PCS with one of a plurality of assigned TFIs,

the TFI being selected in accordance with a rule pre-agreed with a

communication peer.

[00137] 86. The apparatus of embodiment 85 comprising a PCS
decoder for performing PCS decoding with the PAN field and the de-masked
PCS.

[00138] 87. The apparatus as in any one of embodiments 85-86,
wherein the rule specifies a particular TFI to be selected in a particular
downlink radio block. |

[00139] 88. The apparatus of embodiment 68, comprising a PCS
generator for generating a PCS based on a PAN field.

[00140] 89. The apparatus of embodiment 88 comprising a masking
unit for masking the PCS with one of a plurality of TFIs assigned to a
communication peer.

{00141} 90. The apparatus of embodiment 89 comprising a transceiver
for sending a radio block including the PAN field, the masked PCS, and a
secondary identifier, the secondary identifier indicating a TBF to which the
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unit for masking the PCS with one of a plurality of TFls assigned to:a
communi cation peer, the TEL being selected in accordance with a rule -
pre-agreed with the conmuni cati on peer. [00133]82. The apparat us of

enbodi ment 81 conprising a transceiver for sending a radio bl ock including
the PAN field and the masked PCS. [00134] 83. The apparatus as in any one of
enbodi ments 81-82, wherein the rule specifies a particular TFl to be

sel ect ed i nPANpfeldiie afiduessedin|thaikthe sommupicatien peeyresdy tychedr gnlynnar at us of
enbodi nent 74, eppprising a transceiver for receiving a radio block
including a PAN field and a masked PCS. [ 00136] 85. The appar at us of

enbodi nent &P14%npr i 21-ng The gpparplag ohem et QEPHEDE ARS8V sFasked PCS

with one of g RlabRkid ¥Yadl biekiifednd fal PAN! fd el DaiasBedsBUBctiRd in
accordance wth a rule pre-agreed with a communi cati on peer. [00137]86. The
appar at us o@%ﬁ%ﬂ@%ﬂ?gwsk%nﬁﬂéfr% a PCS decoder for performng PCS

decodi {19 W tigo14be PAQQ.fiQ‘:ChQaﬁ &gpdsmte@@bng g EQIRGEpﬁEﬁ?h?&h&%l llerThe -
apparatus as i nh any one of enbodj ments - erel .specifies a
particul ar femdefestigg aseqopderg Jdentifigr WVE%FS‘PF%W?% e?’g‘&ﬂt gelgllsock,

[ 00139] 88. THdeareagydar at us of enbodi nent 68, conprising a PCS generator for
generati ng bas on.a PAN field. 014 9. Th ) of

enbodi nent g%&%’npri §$‘ngof © FREYR °6ﬁPP£‘$Wn€é2§??Pﬁ€sﬁ$g‘o‘%%§%hH§% one of a
plurality ofunltFks ésmiagkiegl the maskednROS edithi o THieeslect¢d) based] @0 thahe

apparatus of enhodi.gent. 89 conprising a transceiver for sending a radio
bl ock i ncl UC?FWSB?W&H%%}{PH eld, the masked PCS, and a

[00145] 94. The apparatus of embodiment 93 comprising a PCS
decoder for performing PCS decoding with the PAN field and the de-masked
PCS.

[00146] 95. The apparatus of embodiment 68, comprising a PCS
generator for generating a PCS based on the PAN field.

[00147] 96. The apparatus of embodiment 95 comprising a masking
unit for masking the PCS with one of a plurality of TFIs.

[00148] 97. The apparatus of embodiment 96 comprising a transceiver
for sending a radio block including the PAN field, the masked PCS, a special
value, and a secondary identifier, the special value representing all TBFs
assigned to a particular communication peer and the secondary identifier
indicating a TBF to which the PAN field is addressed.

[00149] 98. The apparatus of embodiment 74 comprising a transceiver
for receiving a radio block including a PAN field and a masked PCS, the
masked PCS being masked with one of a plurality of TFIs assigned to a
receiving station. ‘

[00150] 99. The apparatus of embodiment 98 comprising a controller
for detecting a special value, the special value representing all TBFs assigned
to the receiving station and detecting a secondary identifier indicating a TBF
to which the PAN field is addressed.
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secondary identifier, the secondary identifier indicating a TBF to which
the PAN field is addressed so that the comruni cati on peer needs to check
only one TFI. [00142]91. The apparatus of enbodi ment 74 conprising a
transceiver for receiving a radio block including a PAN field and a nmasked
PCS, the masked PUS being masked with a TFI. [00143192. The apparatus of

enmbodi ment 91 conprising a controller for detecting a secondary identifier
i ndi cati ng 0015l t o Q. chhtethaPANSfOf embodimentffrcompriging polpmmagkd®  The

appar at us of{ ?ﬂ?&dqﬁ Sawgio - oK Wy Q' o erdraski ng the
masked PUS w t Qéh?%cte ase o e secon a?ry F?i{aent?fler
100145194, Teeondppyadentifier.of enmbodi ment 93 conpri si ng a PUS decoder for

per f or ni ng ﬁih{?ﬂ?co%@ﬂ Wiy ha;}%%eﬁé'\&fféﬁ!ad&nﬁsﬁi 10

100146195. appar atus o I ment risi a P S gener ator for
gener ati ng aepader fusnerforning RCSdecpding with “}‘Bé’ﬁg‘g m‘% sepeaskedis of

enbodi nent %gorrprl sing a masking unit for maskl ng the PUS with one of a
plurality of TFIs. [00148 97. The apoarat us of Igﬁodi ment 96 conprising a
transcei ver P8153kendilfg A% snprentat BE rontrolingama™Bite PAN fiel d, the masked

PUS, a speciab1s4z! ue,wancm@ afuﬂw Yofl Géniodfrhédit, lobge ammsaig val ue
o | 1l ot SR s FRIRRRES L1 P and (e
(00149198. 'IIbelﬁi)par aods THe @ybfuﬂtsrrﬁ‘lﬁnbﬁdnmupo:i sonmgmng aaotedlever for
oINS R R AL A RS SR  EDup 1e, Teoked
station. action affecting a receiving station listening to the radio block.

[00156] 105. The apparatus of embodiment 104 comprising a

transceiver for sending the radio block including the PAN field.

[001571 106. The apparatus as in any one of embodiments 104-105,

wherein the special value indicates at least one of reset of a ACK window and

information pertaining to RLC/MAC protocol information.

[00158] 107. The apparatus as in any one of embodiments 104-106,

wherein the special value is a reserved TBF code. 7

[00159] 108. The apparatus as in any one of embodiments 104-107,

wherein the special value is a TFI set to all '0s'.

001601 109. An apparatus for controlling on a TBF.

{00161] 110. The apparatus of embodiment 109 comprising a

transceiver for receiving a radio block including a PAN field.

[00162] 111. The apparatus of embodiment 110 comprising a controller

for detecting a special value on the PAN field, the special value indicating an

action affecting a receiving station listening to the radio block; and performing

an action indicated by the special value.

[00163] 112. The apparatus of embodiment 111 wherem the special

value indicates at least one of reset of a ACK window and information
| pertaining to RLC/MAC protocol information.
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100150199. The apparatus of enbodi nent 98 conprising a controller for
detecting a special value, the special value representing all TBFs assi gned
to the receiving station and detecting a secondary identifier indicating a
TBF to which the PAN field is addressed. [00151]100. The apparatus of
enbodi ment 99 conprising a de-masking unit for de-masking the nmasked PCS

wth a TFl s ed e n Ldens LiLer 0452{4401. The
appar at us pflgte)%i?)di mtg%it? cljl&% %%Jr%gartlﬁg%gggg&é(ggedgfcg%‘ggdygrgp%%'%lrém ng PCS
decodi ng wi t Wherpia thagpetiabyalugisc nespevedIBibeded PCs. [ 00153] 102. An appar at us
f trollj F.ml0 :Ih ' t 102,

o e SOUBAD 2 TEF mLORAHAT S DGy oasie i e (B 102,

conprising a processing, unit 1 enerati ng a | :
field. [0015%hergin thappecighpalpeispsTrsetiotsdld?srent 103 conprising a control |l er

for setting gofgsgci aliiyal Meagiardthe P tfdiflsthn 4 B SPeci al val ue indicating

an action affecting a_receiving station | istening to the radio bl ock.
[00156] 105. BATppadde-usTheranvarasen phesmbodizeent A9 Compriging atnressssesi ver for

sendi ng the foﬁéér@r&ix@fd@m%lﬂnﬂ%e%égﬁﬁﬁﬁwmsﬁo%tﬂem_ﬁéﬂpﬁ The apparat us
e

as in any Onl%gff enbqdi mrents 104-1 rein_the special value indicates

at |east onelO8168lesetllhi Themmpargtugiefpmbediment 416 sompmsingacantiolley t 0 RLC/ MAC
protocol i nffof Risking. the FTESRitA Q/ spediaE valpp 26saived 1S indicatidy aANEtioh

enbodi nents 104-106, wherein.the. special value is a reserved TBF code.

[00159] 108. ‘]r‘%ét‘%ﬁa"rca‘t"u’sg anﬂlssﬁ\?%m@ rafioQlhui ent s 104- 107,
[00169] 118. The apparatus of embodiment 117 comprising a
transceiver for sending the radio block including the PAN field and the
masked PCS.
[00170] 119. The apparatus as in any one of embodiments 117-118,
wherein the special value indicated through the PCS indicates one of reset of a
ACK window and information pertaining to RLC/MAC protocol information.
[00171] - 120. The apparatus as in any one of embodiments 117-119,
wherein the special value is a TFI set to all '0s'. '
[00172] 121. The apparatus as in any one of embodiments 117-120,
wherein the special value is used when the PAN needs to be decoded by more
than one receiving station.
[00173] 122. An apparatus of controlling on a TBF.
[00174] 123. The apparatus of embodiment 122 comprising a
transceiver for receiving a radio block including a PAN field and a masked
PCS masked with a special value.
[00175] 124. The apparatus of embodiment 123 comprising a processor
for detecting the special value through a PCS decoding, the special value
indicating an action affecting a receiving station listening to the radio block.

| {00176] 125. The apparatus of embodiment 124 comprising a controller

for performing the action indicated by the special value.
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wherein the special value is a TFl set to all 'Gs'. [00160] 109. An
apparatus for controlling on a TBF. [00161] 110. The apparatus of enbodi nent
109 conprising a transceiver for receiving a radi o bl ock including a PAN
field. [00162]111.  The apparatus of enbodi ment 110 conprising a controller
for detecting a special value on the PAN field, the special value

I ndi cating an action affecting a receiving statjon |]|steni ng to the radio
bl ock: and peMF8F ni ni2éan The tavearatysy pe b €@ ARet 9 cerahpdiments \ 1281349, [ 00163] 112.

The appar at Ygeddin mé@dhmuelﬁémmﬂlﬁbﬁﬂme Peseﬁmedtes/alel& résefléfeat es at
| east one of reset CK wi ndow and 1 nformation p I ni ng to RLC/MA C

protocol i nfASAaEmdgy andinforrpation pertaiping to RLGMAGprafe ° &W&‘Pe of

enbodi ment s tddﬂslllZ 1w1er1\abrhpa>bﬁtﬁmshﬂlan\yaén¢eoﬂ smaodiﬁsxeavm iPBF code.
[00165] 114. ar at, ails In onen enbodi ments 111-113, wherein the
speci al val eﬁf’Fclg yeds 3 5@‘” [§0166] 115. An apparatus for

control ling [001178] TB] 128. [ Anlpphrates forl brecaaging b PANSfield aé@ﬂeesingmﬂ‘BFllS

conpri si ng rQcess genera | ng N.fiel d ene.ratl ng a PUS from
the PAN fi ela[gﬁs?gom ?%1%‘ Atf d@?f%dl Tfé‘ E&nptising a
controller ftwnsmiedrifmgrdcm:ﬁ@raﬂié hlod;kphrdmg a\RaﬁlMﬁeldew gavhsked i ndicating
an action af ting a receiving station listening to a radi o bl ock.

[ 00169] 118. € apparatus of enbodi nent 117 conprising a
-[00181] 130. The apparatus of embodiment 129 comprising a sequence

generator for generating a sequence from a TFI of a TBF. »

[00182] 131. The apparatus of embodiment 130 comprising a PCS
encoder for performing PCS encoding with the received PAN field to generate
a PCS.

[00183] 132. The apparatus of embodiment 131 comprising a masking
unit for masking the generated PCS with the sequence.

[00184] 133. The apparatus of embodiment 132 comprising a
comparator for comparing the received masked PCS and the generated
masked PCS.

[00185] Although features and elements are described above in particular
combinations, each feature or element can be used alone without the other
features and elements or in various combinations with or without other
features and elements. The methods or flow charts provided herein may be
implemented in a computer program, software, or firmware incorporated in a
computer-readable storage medium for execution by a gemeral purpose
computer or a 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).
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transcei ver for sending the radio block including the PAN field and the
masked PUS. [00170]119. The apparatus as in any one of enbodi nents 117-118,
wherein the special value indicated through the PCS indi cates one of reset
of a ACE wi ndow and information pertaining to RLC/ MAC protocol information.
[00171] 120. The apparatus as in any one of enbodinents 117-119, wherein the
special value is a TFl set to all "'Gs'. [00172]121. The apparatus as in any
one of enbodPPAS6l s 1Buitade puaeeseors ipelade; placiwdy of|egample, (s agnemabn t he PAN
needs 10 be fi6RdflodioDE SpddidhuBfife [HRERLNE I coifyBhii phUBAsAR] 422 An
I on a [IB] 7. f 0

apparatus of_controlling 174 123. The apparat us of enbodi nent
122 conpri siBegital signeheesesser (PIY), acplarality gt anieroprogessorscrng pY P8¢ ng a PAN

field and a R d2biR iHBSEH LN (withd DSIEGrSla dRtrbifer, 4 BRckdcohédter, The
appar atus of enbodi nent 123 conpri si n%ﬁﬁégr ocessor_for detecti ng the

speci al val yePRlgHERgHPesifo Jotepaaled Gigpul IGsb Higd Dregrpanmphle Gaté ng an

action af f ecAdrigh @PCRAGE eivbuies, %n%bﬁféﬁ typeSbfSintdaatbd clrbdt (Y] ndlrO£K.
[ 00176] 125. The appar at us of enbodi nent 124 conprising a controller for

perforning t$R*eMAPLEE- i ndi cated by the special value. [00177]126. The
appar at us as{o0187any QANredessdrbiadassetihtionl Avth Zoftwabenfdy Hehasspaei al val ue

i ndicated t h%%hl%g n%ge E‘PC? i ndi cat es pne ofusreset . O{e alHACK WM ndow and
i nf ormati on g eﬂﬁ@%&é“fﬁ‘iﬂﬁ’?’é{o& T Prb P HEEPOH I8¢ 27. The
appar at us asuditl (WTRUONasedfeqaiparat {ERY, Stefdidall Mase wtutior] mdih @etqpeki al val ue
Is a TFI Setcogl TO elrI (II{ISE)I, "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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[00179] 128. An apparatus for processing a PAN field addressing a TBF.
[00180] 129. The apparatus of enbodinent 128 conprising a transceiver for
receiving a radio block including a PAN field and a masked PCS. [00181] 130.
The apparat us of enbodi ment 129 conpri sing a sequence generator for
generating a sequence froma TFlI of a TBF. [00182] 131. The apparatus of
enbodi nent 130 conprising a PCS encoder for performng PCS encoding with
the received PANfield to generate a PCS. 100183] 132. The appar at us of
enbodi nent 131 conprising a masking r‘&ﬁ/j& maski ng the generated PCS with
t he sequence. [00184]133. The apparg enbodi nent 132 conprising a
conpar atorv?lg{ ﬁ ﬁ{é(pg the received masked PCS and the generated masked
PCS. [00185] Al though features-and el enents are descri bed above in

particul ar conbinati Anmethed Hof datlicaéingr a eleemmntry dilode ﬂwedTBE)n‘&) wi t hout
t he ot her fﬁ)étures and el enments or in various copbi nat (iagons w th wi t hout

ot her feat Whddh aqdPigehesked aeknordefsement/nenERkaARIEEHenS; c@@ rein may
be i npl ememﬁjl %ﬁeg%ﬁp%gh&éggr%r S%%Ware or firmvare incorporated in
a conput er-reada or a rum for execution by a general purpose

conputer or a pg&f@%ﬁﬁfgaﬁmﬂf@h@@g Squeald (PER) bé@&ﬁbh%hétPXNQEélﬂﬁdl uns
include a read only nmenory (ROM, a random access nenory a register,

~cache nenory, s%eh?@tmgiadtempqmmﬂymdenbéﬁ TEIa)ga;m@ilg arlﬂumh@mﬁwTELs i nternal

hard di sks an novabl e di sk net,0- opti ca di a, andopt media
Sich as’ COMPRRPHT SReC CuR TR tial HHEr SRR e Fo e gt fed, %&%@%u.tam e
processorscélﬁﬁ{diﬁgatl(ply pdey of exanple, a general purpose processor,

speci al purpose processor a conventi onal processor, a digital si gnal
processor (DSP)maakpigitlad PO,Swit}mherseﬂmm@mrsndone or nore

m croprocessors in . associ th.a_DSP cor Il er

microcontr ol | er Sensh Bgl%dﬁ%&%%ﬂg%ﬂ?ql&dmﬂ é aﬁ%@aéef({: “%s ]@%SP@%l}ed Field
Prograrmabjé ¢Gate Arrays (FPGAs) ci rcwts, any other type of integrated
circuit (1C, "and/or a state machine.- [ 001871A processor in association

" with software may be used to i npl enent a radio frequency transceiver for

‘use in a wreless transmt receive unit (WRU), user equipnent (UE),
ternminal, base 3tatifn, rasithodet Wd"ﬁk COPEPESISSEIS (RNG) opl%ﬂ?’aﬂé@i

conput er. The WIRY nma S junct i Ierrent ed in
har dwar e aﬁ‘tol?rborw%gg‘?{f%P% &q?fnﬂgvl % ?EAN) gn@mé’?@fwgﬁ

vi deophonegerp %@?‘tﬁécﬂi‘ﬂ% (’1@3]3“)' %@H&Ho@%&lﬁl‘b@mﬁgslﬁ)eaker a mcr ophone a
~television transcel ver, a hands free headset, a keyboard, a Bl uetooth(r)

nodule, a fr eqummeyvmgohﬂdatwdﬂ@dianladhrrg arPAN field quilca angsitedl PANSpl ay
(LCD) - di spl a‘%/c uni t néﬁé’ggm c light-emtting diode (OLED) display unit, a
digital mush kp?eél)‘/‘épc ia pl ayer a video gane player nodule, an :
| nt ernet browse r I Utra
Wde Band ( VB) éele@:[ﬂﬁ‘i‘éﬁ teﬁ{}}’or\ﬁwﬁ stﬁieh%? (TPEPANBRE WO Kirh D TR

assigned to a communication peer based on a rule pre- agreed W1th the

communication peer;

de-inasking the masked PCS with the selected TFI; and

- performing PCS decoding with the PAN field and the de-masked
PCS. | |

3. A method for indicating a temporary block flow (TBF) to
which a piggybacked acknowledgement/non-acknowledgement (PAN)
field is addressed, the method comprising:

generating a PAN check sequence (PCS) based on the PAN field;
- 26 - [o]s]



- CLAIMS What is clainmed 1A nethod for indicating a. tenporary block flow
(TBF) to which a piggybacked acknow edgenent/ non-acknow edgenent (PAN)
field is addressed, the nethod conprising: generating a PAN check sequence
(PUS) based on the PAN field; - selecting a tenporary flow identity
(TFI) anmong a plurality of TFls assigned to a conmuni cation peer based on a
rul e pre-agreed with the conmuni cation peer; nmasking the PUS with the
selected TFl; and sending a radio block including the PAN field and the

masked PUS.. 2. Anet hodf or essi ngapi ggybacked. _

acknow edgenent m%gl%l@&‘@mﬁég%e‘ﬂﬁ t%PE’Ag? % ilgpﬁaqété’dpgsgqrﬂﬁorgrf’eﬂﬁgr ary

bl ock fl ow: r '!Ekllgn'- . "Gl ng a data bl ock

i ncl udi ng g‘ﬁﬁlﬁs’l msg%%ﬁ%%ﬁg%éb@ cﬁ?%?ﬁné’é’%ﬁgaﬁ%de/ (PUS); selecting a
tenporary flow isietihity datiihlocitonduding thalPAN HéldTRhs maskehdCHo a

communi cation peer based_on a rule pre agreedwi th the communicatjon peer;
de- maski nganfe recondarpudengifier,ithe secpadawyldemtifiesimdieating & ﬁg&ﬂP@S

i cat | ng e 1 Py i or 2SR TR B, il Bpe hetas
acknow edgesrerddknsly asénpmt edgement (PAN) field is addressed, the method
conpri'sing: generating a PAN check sequence (PUS) based on the PAN field;
4. A method for detecting a temporary block flow (TBF) to
which a piggybacked acknowledgement/non-acknowledgement7 (PAN)
field is addressed, the method comprising:
receiving a data block including a PAN field and a masked PAN
check sequence (PCS), the masked PCS being masked with a temporary
flow identity (TFD); A
detecting a secondary identifier indicating a TBF to which the
PAN field is addressed;
de-masking the masked PCS with a TFI selected based on the
secondary identifier; and
performing PCS decoding with the PAN field and the de-masked
PCS.

5.  An apparatus for indicating a temporary block flow (TBF) to
which a piggybacked acknowledgement/non-acknowledgement (PAN)
field is addressed, the apparatus comprising:

a PAN check sequence (PCS) generator for generating a PCS based
on the PAN field; )

a masking unit for masking the PCS with one of a plurality of
temporary flow identities (TFIs) assigned to a communication peer, the
TFI being selected in accordance with a rule pre-agreed with the

communication peer; and
- 27 _ [+[o]



- 26 - " masking the PUS with one of a plurality of tenmporary flow
identities (TFIs) assigned to a comrunication peer; and sending a data
bl ock including the PAN field, the masked PCS, and a secondary identifier,
‘the secondary identifier indicating a TBF to which the PAN field is '
addressed so that the communi cation peer needs to check only one TFI.

4. A nethod for detecting a tenporary block flow (TBF) to which a

pi ggybacked acknow edgenent/ non-acknow edgenment (PAN) field is addressed,
the method conprising: - receiving a_data bl ock including.a PAN field
and a nmasked PANtuanserivesduesriulings)radinblogkdrelndmsthe PagN dedkandwi th a
tenporary f,l ow i dent] (TFI); detecting a secondary identifier

‘i ndi cati ng{ %ﬁﬂ?gyﬁ#ch the PAN field is addressed:; de- maski ng the
masked PUS with a TFl sel ected based on the secondary identifier; and
perform ng PUS decoding with the PAN field and the de-masked PUS. 5.
An appar at us fo8. i ndAnat i agpardtespor fory bipsoteskingy ( BBF) niggybradakeda

[ backed knowl ed t/ -ackpow ed P field i dd d,
Fhe”Lppar aReTAREF B R Ron acknog ametTick LEAerad PRATHeEg afor 1 or
generati ngﬁngﬁgrgﬁg&pﬁ&”t@ﬁﬁf%é‘ %xg‘;ﬁ%;atus COIPP?iSHPgS-kI ng unit for masking

the PUS w ura orary ow Identities (TFIs)

assigned to a cgrTAMNceRielrdbr peRivingherddib Hetlnindedegt e PAN fedd andance with
~arule pre-agreed with the conmuni cation peer; and a transceiver for

sending a amﬁe@MMhe@kLs@nﬁgn@m&’@&)N field and the masked PUS. 6.

Anappar at usf or pr ogcessi pgapi acked acknow e t n- \ gement
(PAN) field add?é$s aﬂgl%[)&ﬁ%g&’ r B’laég‘}{‘% ﬂé%v%?%é)ﬁ, f’?ﬁwﬁ%ﬁﬁ%ﬁ%
conpri si NOplurality ¢F ASABREE I tRIpokRFy TREEIMEREtIBs I EWIR), btlas KFINdkiih ng a PAN
field and a masked PAN check séquence (PUS); o
selected in accordance with a rule pre-agreed with a communication peer;
and
a PCS decoder for performing PCS decoding with the PAN field

and the de-masked PCS.

. An apparatus for indicating a temporary block flow (TBF) to
which a piggybacked acknowledgement/mon-acknowledgement (PAN)
field is addressed, the apparatus comprising: '

a PAN check sequence (PCS) generator for generating a PCS based
on a PAN field;

a masking unit for masking the PCS with one of a plurality of
temporary flow identities (TFIs) assigned to a communication peer; and

a transceiver for sending a radio block including the PAN field, the
masked PCS, and a secondary identifier, the secondary identifier
indicating a TBF to which the PAN field is addressed so ‘that the

communication peer needs to check only one TFI.
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a de-masking unit for de-masking the masked PUS with one of a plurality of
assigned tenporary flow identities (TFIs), the TFI being selected in
accordance with a rule pre-agreed with a comunication peer; and a
PUS decoder for perform ng PUS decoding with the PAN field and the

de- masked PUS. 7. An apparatus for indicating a . tenporary block flow
(TBF) to which a piggybacked acknow edgenent/ non. - acknow edgenent ( PAN)
field is addressed, the apparatus conpri sing: a PAN check sequence
(PUS) generator for generating a PUS based on a PAN field; a maski ng
unit for maskin§. the nerahus fer dteatipg aremparasy bleskewr TBFote

identities (TKls) assigne o] co ni catj,on peer; an v t\pnscei ver
for sendi nﬁ}hdch‘a i BI%D%EQE?(&CP%Q@A’EE@“%WPP&CEWYV%&%%% @l‘%@aand a
secondary ig i fd ' iifer indicating a TBF to which
the PAN fi gllggp%ssé%(ﬁgﬁsee}sdgglaé?ggtgﬁﬁu%tcﬁgﬁiggé%ni cation peer needs to check
only one TFl. 8.tAmsppardbusedavimes eadiolgoek imripding § BANdkelfllaawl ( TBF) to

whi ch a pi ggybacked. acknow edgenent / ngn-.acknow edg (PAN) field is
addr essed, 4t W@Sgﬁia?gNuéh&nﬁ?Q%‘l%@:&&)’ tgetméglé‘iiirf&géheé?g r%@%k‘?fi‘jng a
radi o bl ock .1nel udi Jeld. a masked PAN check sequence (PCS),
t he msked%ﬁ@gggﬁlﬁgg%@sgé\g lgmbﬁﬁg%@%bor ary flow identity (TFl); a
control ler for debaeilled fér deRetiagraysdcdadiiy identifiegiindicaninga THT to whi ch

the PAN field is addressed,; a de-masking unit for de-masking the
masked PCSWhielhthe PAN fieldes adilusased on the secondary identifier; and

a PCS decoder for per{Qr g, PGS, dRogdl g, WD B EAYGS Sk CTTe
selected based on the sécondary identifier; and
a PCS decoder for pérforming PCS decoding with the PAN field

and the de-masked PCS.
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