[ 0001] METHOD AND APPARATUS FOR PROVI DI NG Pl GGYBACKED

PCSI TI VE ACKNOALEDGEMENT/ NEGATI VE  ACKNOW.EDGEMENT
WO-R@RMI0NDI CATOR AND A POLLI NG | NDI CATOR [ 0002pCHUE10D8/062805

OF I NVENTI ON [0003] This application is related to

wi rel ess communi cations. [0004] BACKGROUND [ 0005]

[QX1éncy METHODoANDsABRARATUS EORRROVEDANICOREGGVBACKED
GSM EDGE r adi 0 RGSHIVEACKOTOWIEHARMENTNEGATTVREUES
have been propoSENCWLEDGENVENT FYELSANDICATORSANSE
transm ssion time interxao NG INDIEARSR
acknow edgement/non acknow edgenent (ACK/ NACK)

dopeerting (FANR). Oeﬁj GERAN
[pro ocol s, the netwo LI%)/JQ%?E ai ni\{lge ack dat a,

[qa03k. , ACGHIiNAgKlicHticoismblandd thawireleas kehmunidativms! he
nobil e station through polling. The polling is
i ndi cated by an evol ved general packet radi o service

[d08EPRS) suppl enentary pBACRGHESND field. Two (2)
ES/P bits indicate whether a relative reserved bl ock
[G4951 o ( Aratenycyrrednetiongs ong ofdhe eonsisterafiensin atGSMAIIIGE radio

ot U e LG bl AP0 tency
r¢du¢klonontmdh¢eded|tmnmsmeﬁ ctinder ollnthhﬂ;]/;MﬁEE}g}‘EE?:ig{d fast
s R I el h (A TRAK) Rreart e ARED.

[0’03)6!1 er typeger cﬁﬁ@n@ GERAWeotloBs1s, TRe Bbﬂ@o&fméf'&)tam feedback
conventional 2-bit ES/P field. Table

detsn ks |W&0Kaﬂf Amhm@daépo}mcke‘ss),sgnm rcl}me amobile station
R ST R, R A e e

sqaidei( EWPRS) sagpleniees oty pdling 8 $/20 fial dT elpe2a FbEXS/IBbﬁﬁ kndicate
| ow ( TBE A TBF is .a . tenp ect.ion_between a
o B L 5t SRS B GRNRSSL NS
ﬁulals tHb hB&t a PR c61{t?619¢fl@dk Hald@heainATBF IS tenporary
and is maintained only for the duration of the data
[G00Zhsf er Figures 1-3 show conventional EGPRS downlink radio link
control/medium access control (RLC/MAC) header types 1, 2, and 3, respectively.
Both the ES/P field and the RRBP field are present in all three RLC/MAC header

types. Table 1 shows the meaning of the conventional 2-bit ES/P field.

bits ES/P
54
00 |RRBP field is not valid (no Polling)
01 |RRBP field is valid - Extended Ack/Nack bitmap type
FPB
10 |RRBP field is valid - Piggy-backed Ack/Nack bitmap type
FPB
11 |RRBP field is valid - Extended Ack/Nack bitmap type
NPB, measurement report included

Table 1




[0009] It has been proposed that the ACK/ NACKfeedback

for a certain TBF be "piggybacked" on an RLC/ MAC dat a
whbk@sk4toh@t may be addressed to anot her TBF. TPeT/U5m081062805

that carries this ACK/ NACKfeedback is referred to as

" pi ggybacked ACK/ NACK(PAN)field". The presence or
[(8Ence diontvinetibtily, eh A CKINAIGK Fipcrtvh\serdah an lekplidit message,

i ndi t b P j i t PANIL.) . 00 d .
alsf RS 0 sanp RLGyMAG SR TG e % Tgport is
ad@eBidd¥s LpddiciBEalid R8s e ARIISA AW LA r@;gmd%ﬁ_ﬂm;é -r(]’gBF).

However, currently there is no available space in
AJBRE| 5 ik teraperap seRractioa epseen . mabilpstatiqer epdsedetwork to

sl s LSRR L0y, PR Lo e
b B T ol o Tt oag oyt he meanLng of
[OtP@gi e 3 flb 24 Pepp pa&%ﬁgéﬁ%fethfa 5@%@%%&5@@1 foragertain

TBEFEBE FpiSbvish k8IRbA nt RECAMRE dAHAVRINE! thdthBh§ HeS
redun algcy icn bi t cclalrrbi nations. If the écS/ 8 bietaéddgresésed to

angtiyer TBE. dhe figld thathearsies $hiscAGBINAGK feedhesktiy refetred to as

« ' [ f btwand the PAN bit inc
GRERRR ACRRACR G TRt T RO U o bl of e Y gt
irbﬁledRIlsCﬂ\ﬁACfeiatta biscMk dedicated fb@f&gPANT inlﬂfbﬁﬁ)re(ﬁ%\qi) ent
si.gnaling of a PANI, an RRBP,and a polling indicator.
[({Odgﬂz] S or toFeRd threR AN AR EXksHhaRay ke included in a

o5 0 e 05 AL £ s oty

st avaglabilesapaEsSinrthieideiva liminyd aitm g2 et beadepolt hasdest heopesed to

a presence,of.. i el d. ternatiyvely, .the
B RN TRl et Sioncbalphe BitoR bk e RREP
fiekldiebthedthyr Bisisnged fabe HANI. tTaled 28nd 8 HEREEe meaning of

Al %[ ivetjtﬁg a_ forward error correction (FEC) coding
ﬂ%ﬁaif ﬁg'%gﬁ &enddrbit RANIHeldh| ock i ncl uding t he
header, and the presence of the PAN field may be
indicated by scranbling the encoded bits correspondin
t he Beaddrulhvirate RBDEParplinkcbleck anithl THYIA fquenoember
Al t erhat i(M&l8yor M+Headér7thersk sequence
1 (N+13) mod 2715648

Table 2
bit PANI
0 A PAN field is not included
1 A PAN field is included
Table 3
[0011] In accordance with this proposal, the header size remains the same.

However, there is redundancy in bit combinations. If the ES/P bits are "00", (i.e.,

when there is no polling request), the combinations of the RRBP bit and the

PANTI bit include wastage of three (3) combinations. Therefore, it would be

desirable to provide a scheme for more efficient signaling of a PANI, an RRBP,
92-



(HCS) may be generated and the presence of the PAN

field is indicated by m xing a predeterm ned sequence
waowdok/1stees HCS. Bl ock sequence nunber 2 (BSN2) BPCT/BES2088/062805

be used to indicate the existence of a PAN field.

[0014] BRI EF DESCRI PTI ON OF THE DRAW NGS [ 0015] A nore
aflétagpdllet indertss.andi ng may be had fromthe follow ng

description, given by way of exanple in conjunction

wi th the acconpanyi ng drawi ngs wherein: [0016] Figures
[Jo13] show conventi onal EGPRY; W nk RLC/ MAC header

types 1, 2, and 3, respective TOOl?] Figure 4 is a
[MW18tk di a“gmiﬂnqﬁ aral appeeatsss af pm)mdmg aE’ANI@ada@oMﬂgmﬂhﬂtor

R B0 U B AP

a@ﬁilaicaﬁi @pblﬁn@ slclSerﬁe eh@ekpreicnge s PANGSIAS Q\lﬁirﬁ&h@ély, the
accordance with the fourth enbodi nent; and [0020]

msaa?eeofi e PAN Fekiin thedgtakiosk mayrrndicated by neimgeespecific
STt A TR BT e
pélﬁbmedédssrs the datertilodk iackidueg the headed, R thiermbwﬂ]es obthe PAN

ARG e b0 P A B i Epoatipa e hesgle

witl b Wpadifit SbRRiIRgs seyuRaES ORMerAh1IVdIR! a HIAIST HY¥ck sequence
a computer, or any other té}oe ‘of user device

ﬂ%@ﬁé@% begew@#%d amfbthemrasemcp ef e AN fieldia imdicatedthpmixing
st
P AR i =G T e e G A TSR it
mpgrhierwleddn indinateabe exispaicetof (AN fieid.any ot her type of
i nterfacing device capable of operating in a wreless
environment. [0023] In accordance with a first

[eotapdi ment, aBRIBFIDERORIPTEYN ORTHRDRARRBEGE el d,
and a 2-bit ES/P field in an RLC/ MAC header are
[Qd&/bi ned A sefeedatailed understanding may be had from the following

. description, given by way of example in conjunction with the accompanying
drawings wherein:
[0016] Figures 1-3 show conventional EGPRS downlink RLC/MAC header
types 1, 2, and 3, respectively;
[0017] Figure 4 is a block diagram of a base station in accordance with the
third embodiment;
[0018] Figure 5 is a block diagram of a WTRU in accordance with the third
embodiment;
[0019] Figure 6 is a block diagram of a base station in accordance with the
fourth embodiment; and
[0020] Figure 7 is a block diagram of a WTRU in accordance with the

fourth embodiment.



to indicate a polling schene and an exi stence of a PAN

field in the data bl ock. The bit conbi nations of the
w@20d8/151086 d, the RRBP field and the ES/ P fi el dpdDUSIINS/062805

have any redundancy. Exanple PANI, RRBP and ES/ P bit

conbi nations and their neaning are shown in Table 4.
[0080RP4] In Table 4, tDETAILED DESCRIPEZIONromleft, is a

PA fle , the econd bit is an RRBP field, and the
G FHHIEL. 4 o NPT LRI LormAIORhe " ircles

trfahéﬁﬁt/rkebélve (ﬁnte(WTRtﬁ‘ e del et & notl BmBeH t59 Li'sler e%ﬁﬁ)ment

i ndicates that a PAN field 1s included in the
('L!HEbcakmOZaﬂel stdtiothea ﬁlxse@tor rhebilesswhscriber m@it aj pager a cellular

kndi cat es t hat aPA field i i ncl u dlnthe dat a
qfifoh®! oo dugh] Adeilind RO} A BpbRER T aby SHESE foe
of hgdel deviic@tpabl O dijéﬁataﬁg e @%R0gsk @nvirehmefit. 8When referred to

limtatjon, and any other conbination may be used

and
herepiter. itbe tarmuRplogy n]%?;ﬁe iskatiprs é’é@l‘d@‘%ﬁﬂo%“ﬁ Aot iiteg fo a NodeB,
a GRERIARHLIBR Sanl 8lleSs ﬁo{ngggﬂ (E'Oe{ Bﬁﬁx’cgﬂ%cmg device

combi nat 1 ons 0100 a use o spe
camdile oforparatpad in mg&umibwrmmro@megt those elinmnated in

cing the cqnventi RRBP s fro
oG rmnd® PERERRRH P et e oguaert v T AN] B agbit
RRBH figla) dridd 2.0t DSP ANPE) anVREIT/ VAT Bedder BAS codiIHBM together
space to send both. The paraneter %Xlgbe chosen

t%mde%qa . POﬂle@%qhemﬁ %i:elii gaistenogiof § RANdedddn the data block.
|
T B Motidhsldf AL ART TR RRE RET HE0RH a8 BER do not
hbve)eiw rdidhliﬂianbhe Exampde PACHRRR B eod fES/Rthib combinatiohs and
ht trainin ences is used for comuni cation
t}beé WPRAHH 3“3‘% fiork in a cell. In accordance
[0@2&11 t he Iﬁqe@[m RO A et reafirGitleft 33 a PANTTIIM the second bit
qﬂence giroups are defined with each oup_havi ng
iy R Gehgueechisdanddnarthibitorarngn Sl kb Whengeelfrst
n
bl dfi EAN A O O AP APR D B P AN e T ed in
th Githvib dkatad b the Kirstsbiit idset ad & ibindisitegtidte PANdTeld is not

. traj t t rain nce
b AR L Y 0 PSR LR e
4536 PINiHED aS§ ARLxaPapl6 BkbtlaR a limitation, and any other combination

may be used and any other meaning may be associated with the bit

combinations.
PANI + RRBP + ES/P Meaning
0 0 0 0 No Polling; No PAN
0 1 0 0 Polling (FPB bitmap; N+M); No PAN
1 0 0 0 Polling (FPB bitmap as UL-PAN; N+M); PAN
1 1 0 0 No Polling; PAN
0 0 0 1 Polling (FPB bitmap; N+8 or N+9); No PAN
0 1 0 1 Polling (FPB bitmap; N+13); No PAN
1 0 0 1 Polling (FPB bitmap; N+8 or N+9); PAN
1 1 0 1 Polling (FPB bitmap; N+13); PAN
0 0 1 0 Polling (FPB bitmap as UL-PAN; N+8 or N+9); No
PAN
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i ndi cate the presence of the PAN field in the RLC/ MAC
data bl ock. Figure 4 is a block diagramof a base
wGe@Bilen14l00 i n accordance with the third enmboPCTES1008/062805
The base station 400 includes a data bl ock processing
entity 402, an encoder 404, a scranbler 406, and a
t vanscai ver 1408. Jhe| Palis GPBOktnp0aaSSPAY; BR18) o PART
ganef atoes| a 1daf a ¢! oCRINKEFPH Hignab AAAVEAN; N8 oPRAJEPAN
i ncl udas thea EY BT epdlis@PRNStRRBR U1-eAN; NTh®):. PAN
encofen 404 ipel f o1 5| PaNidCARANPE bRhab/ 18+ a1 DI 0e kAN
I ocl bdiing| t he header| pdifind vRlaveB blt8Gk; OES; NOPAN
i ncl ide a| PAN 17 el d, | PfignS@igR DRPB bithdpl NAg s 19)EA Y
the fransceivel 498 Japollifk (R PNPR bitalab; N1 i3)IpMy dat a
bl'ock 1ncludes a PANTT elfapcl€ SCranbl er 406
scranbl es the encoded bits corresponding t o the
header with a scranbling sequence and the data bl ock
[Q026] udi ndorressumderithe dithdonsbinaons Gihand 200Mnayte used to

t ranscei.ver A408..10028] For scranbling,. t encoded
st ERtER o, PR RBtP o (6 Epr 0P A 801, A B Fige the
caR@uenael RRBE B b Dfo Her totdetiitd RGoReai SN nﬁé}/%@(ﬁity

sane t o that of the encoded bits corresponding to the

reposldy QR AR DX RATSIal hif vy NeRB Ewhen dhetgue nob ¢nkwglnapacs to
sl Bothh ;Tl—%gpfagaﬁlte@érj Mgngy fe EH&%&%&PI e scranbl i ng

code na enerated I'n a nu ways, or sel ected
[G026hccor darereondianbe wiitht & seamd drabodihend) s terinmgheuese is

th [ i d h [ " " '
uigtl b EBite BB cR i o8 RANLagRGhpthg: BEIAIRE: d5ia block
UMAR RO BurrBn RCERAN Bp&cifiédtibnt BRe bhbiplt SR bequbiites is
WRU 500 includes a transcei ver 502, a decoder 504, a

ugrekfor egramanicdwn behiveen & BikR Y and e 1stworkrine ¢ollads aetopdance

ORISR AT Pt i s L RA s v

eatdogrdiip havimgttive (2 einveglsdojuen seq Qrrteaining seqhéreefs ised in a

. |.f the data block d i ncl ud PAN field
o bt phpiomrtes R erEedtne SR HAMIbE e sk Rad et Pipsance
oNAtPAKRT AdH! Rdtid RUOPMAGS @atd BldcRMNs488icatddendEade thoBther

may succeed i n decoding. However, if the data block
tragieing geguepcPAN thatirgining seqnenee graum: he bits
esponrdi . . £ he, hase
] S RSO DB Mk O
indi¢ate teelprbsendealfale RGN field imblye RLC/MACA8a bldck! Mégure 4 is a

b{o%l% %Iié}/gergmbtl)ft a base station 400 in accordance with the third embodiment.

The base station 400 includes a data block processing entity 402, an encoder 404,
a scrambler 406, and a transceiver 408. The data block processing entity 402
generates a data block including a header. The header includes the ES/P field
and the RRBP field. The encoder 404 performs an FEC coding on the data block
including the header. If the data block does not include a PAN field, the data
block is transmitted by the transceiver 408 as in the prior art. If the data block
includes a PAN field, the scrambler 406 scrambles the encoded bits corresponding

to the header with a scrambling sequence and the data block including the
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sequence is rejected, the received bits correspondi ng

to the header are descranbled, (i.e., nocul o-2 added
wowRaok/14tees scr anbl i ng sequence), by the descr anbdBUSH0G062805

The received bit sequence with the descranbl ed header

portion of the bit sequence is then decoded agai n by
strambietrbide ardBdnsihittédiey secratdsderferd®8odi ng i s

fyl, th h PAN
(RYEF 5 S Hois cerrmbing: hecoreatad BGowte moguBr2 pdded to a pre-
SPEEAORRE R bWhE Reudieb! Mheashadi JrRAL scx%n{[ﬁfﬂgf% gqeﬁ@%n%& be

used to indicate the presence of the PAN f
samgite thatoefikhe encettedzbity eorsdspondingl tadbs headerRl Td¥@ambling

an HCS e or L C dat Iock
% %% hegidugand Oew?éfﬂwb%fﬁl ﬁhcb%sft 2P AR n%’&‘?m@dghe
S(&'aEA[I\infgl codéeimag e gonopitédDincd nidAbeCoTRedyssQPeRREA ih Beddkdance
> i s.used for error detection of the RLC MAC

Wgaﬂg%erw#ﬁbamg Halpnse befvpen therssrarehling taseauid thiegdl wero”

s&ledc@ihacHnidbfor am of a base station 600 in
accordance wththe fourth enbodi nent. The base station

[®29] i ncl Wigeredb theet lobk dxalgrpnwcf eETRY &0 int qpc&@lﬁncawhmhe

ugfEeRBRattee, a%nqgﬁkhg; SbtiRiasad ?g%gygﬁéﬁ 2d& 504, a

d et @mble? ch06, rmidudlda)gt@nh%@sr TEB&rﬁ@s’th%r ISIDQ| izé@@ﬁe@@x bit
ES/P field and an RRBP fjeld. The HCS encoder 604

sefaieara ks datp Plesk from thasbaseitation 46R. dbedegerteriffd negtorms
FEd (‘féﬁoai %l F thtet}@cerl@&i Bit EL&%cb s wﬁflslt %ﬂ y %fehﬁta block

transcei as inthe prior art
dedsowit 1ndutie| deEAM fielh\asfid éhe;tsafot'h tilenbwmtarrébpaddhmg t6®be header

B R AR b S A b Sgesa i

dbdeditd. FEG e} tEIF tﬁ@&ataﬁﬁéckﬁi&@]‘iﬁﬂb@a PAN fleMaifdethddckdrblthd bits
may be used as_the predeterm ned sequence. In this

crrewonding tatke ppaderayas scrarabled @t t{l@b@]stm@uﬁ@ 1he secgived
I
il s R B K00ty SpleRt i g
séf2ncansHeGeced,0dbe r20diyed bitd worreRpadiieg t606he dnchdar are
controller,.708. The_transcei.ver 702 receives a data
L R R R S
dBer5:9b18r 506 HERe daeadidnst é@hﬁ@née'%ﬁt}{ ﬁi‘e@ie!&ﬁrd]ﬁéﬁl%ad@f portion
t he data bl ock and the received HCS.
of the bit sequence is then decoded again by the decoder 504 If the second FEC
decoding is successful, the controller 508 detects that a PAN field is included in
the data block.
[0030] In accordance with a fourth embodiment, a modified HCS is used to
indicate the presence of the PAN field. A radio block for data transfer includes
one RLC/MAC header, an HCS, one or more RLC data block(s), and a block check
sequence (BCS). The data block may include a PAN field and an optional PAC
check sequence (PCS). The HCS is used for error detection of the RLC/MAC
header. The HCS may be eight bits long.

[0031] Figure 6 is a block diagram of a base station 600 in accordance with
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header is received error free, (i.e., the HCS check
passes), the controller 708 may assune that no PAN is
w@e@santolé n the RLC/ MAC data bl ock. If the HCSPCHEs008/062805
fails, the received header is nodul o-2 added with the
predet erm ned sequence by the nodul o-2 adder 706, and

tHdGBuetheakbodimeat.f U!‘hmbdseagta{rti@n 600 ihtladsea dada bifock pheseksing
cont r.ol 708 t hat. t he header

ekt 6% é‘cg Shepcofer B0 & PofHIo a aﬁa@% @ndra trp@sceiver 608.
TR GaM 6l odR hRodakank unﬁtowﬁkeﬂé}ae% cdoaaarmscmntcmcﬁné LfHdAder.

enbodi nent, the eXistence of

The @ﬁéﬂ@dl@b}d@g apl ESI«P ﬁelqiu%mﬂ: enrRMBBrfselQ B@mﬁCS encoder 604

l.udes an
B St o1 R TRk PPt 855 A bt PN Bl o o
bloek isetrmnﬁxhitﬂedab)cﬁfettaaﬂscuiver 608 ;(s ﬁf tIBS‘gMor a'FtleIf\thlé lt'zﬂilb $lock
Co t ,
A ST I S SN 0 i

tid Hdy, efRodidBitio btl&% S gt m%ﬂea ﬁ@'svt%dtx%ﬁs&ﬁ%éd by the

only 9 bits are needed to signal BSN2. The unused
trapataiveBSA08.bi Fori axampleheadequemsy 1d 103U may ibediissk as dhe

pfgRberplifeP dloglp SRR Rage RS RES T Eroged] 2. The

[oBsRhod omlngHisrﬁemt)cladﬁgmhi@ BWTRELT00M6 sec6:dABLNREh the
field conprisi PANI bit, an RRBP bit and an _ES/ P

Sl e besIeF ¢ A WA ITOP iy v anseetven T0%: 4t HSelepder
7g4n,tF; Ago&ﬁl%l Qjazdderi%’O@aiIﬁi D E&&kﬂlér%%nfhg tra;l;{ég {(Wre%tﬂves a

I ment conprising sending the data b
datachlock frynt Hee basebitation 608] dThd H@S&}ecddewompdmﬁ@knmhg HCS

det,ect PANI d [ di

o N e AR B N bl SO ne
hbddeeks rdcBivedatar PleeCl.el, figd HISM ek gm@@nﬁfé cfohelouepvo@ma
PANI hit, an RRBP bi t and an ES/P field 0040] 6. The

aw@%mom dF PEeRent in %RLQM@%@@M - rigg the HCS check
8 IGO0, A Lo o O ki bty
the modulo-2 adder 706, and HCS check is performed again. Ifthe second HSC
check passes, the controller 708 may assume that the header is correct and the
PAN field is included in the RLC/MAC data block.
[0033] In accordance with a fifth embodiment, the existence of a PAN field
may be signaled using block sequence numbers (BSNs). Currently, the header
includes an 11 bit BSN1 and a 10 bit BSN2. Once the BSN1 is specified, BSN2 is
forced to be within a certain vicinity of BSN1. The vicinity is specified by a
window size (WS). Conventionally, a WS of 10 bits is adequate. In accordance
with the fifth embodiment, the current WS is halved so that only 9 bits are
needed to signal BSN2. The unused tenth BSN2 bit in the header may be used to
indicate a PANI.
[0034] Embodiments.

[0035] 1. A method of providing a PANI and a polling indicator.
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[0041] 7. The nethod of enbodi nent 1 conprising
generating a data bl ock including a polling indicator.

w( 2®82}3108¢ The net hod of enbodi ment 7 conpri siPQI/US2008/062805
sending the data block along with a training sequence
reserved for indicating a presence of a PANfield in
[00B6] dat a 2bl octhe MK ofdmbddemeRt hecdnpﬁsmg‘@@tthrgemmﬁbmed

uence is one of two . trainin

égerarwthe trai.ning s:§

figesammeising g €4 NPih 2adfiBE (oajoang an @S/Prﬁél%t@tlﬁ@&a@ra Polling

sHRBRAIIP cfis6oRPG! 2 IPA FERERY Bfkahibdal ni g sequence

and a data bl ock including the polling indicator.

[0080K5] 18. Th¥hewidibdd of embbdignerdri} cdrOprsimgrsending the data
tec [ that the bl ock includes a PAN field if

b@ﬁ%uw:g$ﬂgﬁgeggaﬁgﬁgil?@ one reserved for indicating a

[oBeBence 40f  aARAMKoH &F aeteamhg e FENRahl aGlolliddididatde .

The nmet hod as in any one of enbodi nents 10-11 wherein
[Q088l t r ai B ng $be lm%e djof egthodynentyd comprigingyresetyies ecdata

bféél‘g%hb "Yata HRLk 1nc[l cﬂf’i la c%%én%&ﬁi&ﬁto@ gq’ﬁ %Iﬁiﬁbﬁg Rﬁ?gi bit and

I'sing generatin ock 1 nc der,
an WS/MPé&atfer i ncl udi ng the polling |nd|cator [0048] 14.

met hod of ..enbodj nt. 13.c ri sj erform an.
08B o onTRRRGIPE b ERpSRTRIoh s, Hlnihing
pd1GAg ethdibe ahlanBtibRdcObf £ PR FERNin tlfé dRAWLbckl Bided on the

scranbl i ng encodedbits corresponding to the header
copplined figld-anbl i ng sequence if the data bl ock includes

(ﬁ‘)ﬁ’f‘N fi %I d. {I‘QQ%QJth&@ of dl3Bo e‘h‘B‘i fn b b 1rAlg a data
PPt bRl

conprising recelving encoded bits o
b@&ﬁﬁﬁﬁu&ﬁgaﬁhﬂhnghhhdﬁof enbodi nent 16 conpr|S|ng

BERL° [o0027 The HHESTar Ao eaih GmbHFng Fending the data
bE@H’ﬁIdn%lvﬂﬁh h&rfﬁfﬁgd,@qeéhdaqeéeaw@for GO G4 tRNED) pf@eh&%f]a PAN

received encoded bits with a scranbling code. [0053
fielgl inhe data Blsgkof enbodi ment 18 conpri si ng perforning

[(fi‘)q31: EC o The method of embodiment 8 wherein the training sequence

is one of two training sequences used in a cell.

[0044] 10.  The method of embodiment 4 comprising receiving a training
sequence and a data block including the polling indicator.

[0045] 11. The method of embodiment 10 comprising detecting that the
data block includes a PAN field if the training sequence is one reserved for
indicating a presence of a PAN field in the data block.

[0046] 12.  The method as in any one of embodiments 10-11 wherein the
training sequence is one of two training sequences used in a cell.

[0047] 13.  The method of embodiment 1 comprising generating a data
block including a header, the header including the polling indicator.

[0048] 14. The method of embodiment 13 comprising performing an FEC
coding on the data block including the header.

[0049] 15. The method of embodiment 14 comprising scrambling encoded
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decodi ng on the descranbl ed bits. [0054] 20. The
nmet hod of enbodi nent 19 conprising if FEC decodi ng on
wao besdewes anbl ed bits succeeds, detecting thatPEr/Pgdd0s/062805
field is included in the data block. [0055] 21. The
nmet hod of enbodi nent 1 conprising generating a data
bith @6krespbplduct Bt herdewith Bechadbigig sdfilened MtheRita block
pol ling indicator. [0056] 22. The method of embodi nment
1@1114,%%? dgener at i ng an HCS. [0057] 23. The nethod

CRBgET o g R A AL TR e

btthefaidheab]oo]ck [ 0058] 24. The nmethod of enbodi nent 23

GBThou" o Termp st Aerth OGO B ol6 BEER P rfogiiag an FEC

d@éo@ﬁkgoﬂﬁ%@ce%deﬁ&ﬁleﬂﬂﬁﬁ()d of enbodi ment 25
risi n]& perform ng HCS decoding with a header of
[Q%@ dat a 18 ocKharmaethodiof emborirdent 1hcamerisiagdf BE6cdecoding

f
e lferfbnfp O BRGI Ly IRALIR It L AABREL 3HRE
[0858] [ 006R] 28‘he“ﬂi§th&hbﬂh®@bodim&ﬂﬂb1&hoﬁgﬂts1&?paﬂﬂ‘nﬁﬁ§émﬁEC

erform econd decoding with the header and a
%@9 ‘?‘Eﬁ%@?blgg%“'ﬁhe met hod of emnbodi ment 28
m?ﬂll)“ si g, det@ethdifod BPémBJIﬁH@h@l@édﬁ%hhﬂgiﬂF‘i@d&oﬁﬁQ on

field if the second HCS decodi ng succeeds. [ 0064]
thdessprambled its sntdegds, slgtecbingthat al BAN s mthd@d in the data
bPo% ling indicator. [0065] 31. The apparatus of

odi nent 30 conprising a data bl ock processing
[@)35] ty fa@l.sellhiengethod @ffbmbedinhdért! dconapfiding igbgeratingN data

bfskiin et headsic i BAPE eGP BE efgacor.

=)

[0056] 22. The method of embodiment 21 comprising generating an
HCS.
[0057] 23. The method of embodiment 22 comprising mixing a

predetermined sequence with the HCS if a PAN field is included in the data
block.

[0058] 24. The method of embodiment 23 comprising sending the data
block.

[0059] 25. The method of embodiment 4 comprising receiving a data
block.

[0060] 26. The method of embodiment 25 comprising performing HCS
decoding with a header of the data block and a HCS included in the data block.
[0061] 27. The method of embodiment 26 comprising if HCS fails,
mixing a predetermined sequence with the HCS.

[0062] 28. Themethod of embodiment 27 comprising performing second
HCS decoding with the header and a mixed HCS.

[0063] 29. The method of embodiment 28 comprising detecting that the

9.



in a data bl ock. [0066] 32. The apparatus of

enbodi nent 31 conprising a transceiver for sending the
walaioa/1ploock i ncl udi ng the conbined field. [006F¢T/BS2005062805

apparatus of supporting a PANl and a polling

i ndicator. [0068] 34. The apparatus of enbodi nent 33

datenplotls infudestd PASCRéIM6f tHeQecs1@THIOS didodingaiudedaiock,
t he data bl ock including a conmbined field of a PAN

[l6t] an RIBP B apRatatumcendigmred & grovide @oPANE anyly polling

idBPALat us of enbodi ment 34 conprising a controller for
determning a polling schene and an exi stence of a PAN
#4681 d i n 3The diteaarpaoetusbefseubalimeht 30 aohiprasing aelata block

0070] 36,..T t f di ment . 30 i.si
PSR SOIT 5 o, A ctmpiie e Cybnaring » LA b i R P
bit, 86K ah BS/P delitotih@icRl d hdlEng Sehetdt £1d ad 88dtbheedfa PHIC field

.appar at us_ of enbodi nent 36 conprising a transceiver
in gdasahlickg the data bl ock along with a training

ence ser [, s ' r X
e Tn Tho® TiErpfiath O RlaRAsh: HLEREEDL o fubiber o
semdbiodithe data8ilovharchiding ke torabimeddiebdbquence i s one of

trainj sequences used in a cell..,[]0Q73 9. .The
O ac D! S TaRe S3uebis et RN ilabolbng drdicator.
[6aB8] r eceisd.ng 'laletarp@iamtﬁgomtﬂnﬁenmoﬂlp}aﬁ@rbmﬁgceiver for
i ncluding the polling indicator. [0074] 40. The _
T%?b‘&ﬂ&ﬁ@@tfbbloégﬁbé dﬁgﬂ#loé@n@b}d@vg & cogbimed Sigld-of I RANFkit, an
}ﬁﬁﬂeﬁki nga thads/phgfat a bl ock includes a PAN field if
the t

raini ng sequence is one reserved for indicating a
(@068 ence 3F. a TN ppaedttsiofiembedidaing 34lcomlprisiry &ntddller for

The appar at as in any.one of enbqdi t - 4Q,

A ERRE AeoTrE e in Sl BBt Rrene DRN(GAIS 1t Hhedaig block
basSUSN EeSconsiSded Herl. Ccel | . [0076] 42. The apparatus of
enbodi ment 30 conprising a data bl ockprocessing entity

[9BI0] generdti ndhe apnegabisodlembasdiment 0 cohmaitséng atdada block
AR5 L i ek ARG (L ORAhe .
[0071] 37.  The apparatus of embodiment 36 comprising a transceiver for
sending the data block along with a training sequence reserved for indicating a
presence of a PAN field in the data block.

[0072] 38. The apparatus of embodiment 37 wherein the training
sequence is one of two training sequences used in a cell.

[0073] 39.  The apparatus of embodiment 33 comprising a transceiver for
receiving a training sequence and a data block including the polling indicator.
[0074] 40.  The apparatus of embodiment 39 comprising a controller for
detecting that the data block includes a PAN field if the training sequence is one
reserved for indicating a presence of a PAN field in the data block.

[0075] 41. The apparatus as in any one of embodiment 39-40, wherein

the training sequence is one of two training sequences used in a cell.

[0076] 42. The apparatus of embodiment 30 comprising a data block
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perform ng an FEC codi ng on the data bl ock including

the header. [0078] 44. The apparatus of enbodi nent 43
w@ovpniwicg a scranbler for scranbling encodedpd®i/US2008/062805

correspondi ng the header with a scranbling sequence if

the data block includes a PAN field. [0079] 45. The

prRpRid Bhtiff fRnhed aldhte BIBK fricNHiAg taf RORTeS) M?er header
for_sendi n%}the data bl ock including thé scranbl ed

inglyding flyppdjingdndivaferappar at us of enbodi ment 33
(9P 1 Sing a &‘Pg%ﬁ? )‘ﬁé o eb&ﬁﬁl%hi’ 5 Qoﬁ??@ﬁ;%d &péﬁc‘%{i&t for

a data bl ock. apparatus 0O
péformmingransi g cadngomdte data bivek fineloding the Hekferdecodi ng

he recei ved encod 082].,48. The appar at.us
BF5bnpoaent Th9 SPERIENS FhegUpARISET LB 8 & Sorammblor for
s&ﬁﬁﬂbhﬁ hbmdtth% c6ﬁ‘é§ M ge f}fe(}%@epbvltﬁ awcmnelmgs yence if
e A

scranmbling code if FEC decodl ng fails, the descra

thy dafadookgndladesad’ Y fielk decoder. [0083] 49. The
ratu of ntroIIer for
RRBEE T et®t hat e Sl gt SR A AR e Oyt Sleolvat for
sdildink thd dRaGlodé&kcodiudingthd deeadbkdrtdts| ed bits
BT g 2 Abbarorabe BB Bl Py o e o
r&%ﬁ%@&ﬁ&ﬁe&‘b%%@a@a@&hld&c| uding a header, the header
i ncl udi ng Erb ing indicator. [0085] 51. The

[O98Bhr at u§7of dhb coparatus 56 epbogimenitrdf eompmsioger déooder for

o TRTHARARr L ok SRIE 3R BB T or i i ng a

[(MSQIJI et er gisned E&e é@@@ﬂt&g}ls\foi émbdétggfdﬁs 4l?7> fcoﬂlﬁ%ﬂlgf 4 @bdtra®bler
| uded i n the data ocC 7]1. 5 The appar at us
fo5 deskiseb i ¢ & JeeRiviRst eRFargdabits él‘ﬁE}b@ yappbnegsegi i EC

d&d?oﬁlr%afaﬂs bR esclaPHsi8d bR be%&&l@' B R dcofdpodi ment

COﬁprSIng a transcei ver
[0083] 49. The apparatus of embodiment 48 comprising a controller for

detecting that a PAN field is included in the data block if FEC decoding on the
descrambled bits succeeds.

[0084] 50. The apparatus of embodiment 30 comprising a data block
processing entity for generating a data block including a header, the header

including the polling indicator.

[0085] 51.  The apparatus of embodiment 50 comprising an encoder for
generating an HCS.
[0086] 52. The apparatus of embodiment 51 comprising a modulo-2

adder for mixing a predetermined sequence with the HCS if a PAN field is
included in the data block.

[0087] 53.  The apparatus of embodiment 52 comprising a transceiver for
sending the data block.
[0088] 54. The apparatus of embodiment 33 comprising a transceiver for

receiving a data block.
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receiving a data bl ock.[0089] 55. The apparatus of

enbodi nent 54 conprising a decoder for perform ng HCS
waele@msdirgs Wit h a header of the data bl ock and BCTHIS008/062805

included in the data bl ock. [0090] 56. The apparatus

of enbodi ment 55 conprising a nodul o-2 adder for

[0089] ng a 53 ed@he rdpgamusw@ﬁmalmﬁmszi Etﬁnbﬁ?singfa bkeader for
fails, second HCS decodi % bei ng performed

b
PeriesRiRE TP Headingwifher hendar af ﬁhleﬁeaableskap@egﬂs grluded in

tus of enbodi ment 56 conprising a controller
t}%%ga%g{ig{:kﬁl ng that the data bl ock includes a PAN field

[Q0R0t he sébond THES:mhacaiisngf embekiadst 5008R3pri&idg A modulo-2

dof roviding a PANI. [ 0093 9, e, d, of
AT ms R e tnhd Syonnpariiiy e HES BGE fls: Second
HOBddedding b@n%’)\érfdrﬁie‘a byltBe9ddodePwithi@e ﬁ%ﬁ(‘l\tﬁ@nﬁfa mixed HCS.
enbodi ment. 59 conprising setting one of BSN2 bits to

[Q09di cat e 5dn eThsnpnaratss of erabmliment 86 gormprising ackensroller for
T

absate 00Tk nodnaEbed Lvasp BEkCS% 1o fpagos

sufceettt ecting a PANI. [0097] 63. The method of

di me 62 ,conpri.si.ng r.eceiving a data bl ock.
@QBS] 643 Thé HE fé’?o"é 63 conpri sing
[(@beBECt | ngsgan %biﬁé%ﬁ(%& ofdmBodPAlInt BQE&nﬁaﬂsﬁlE%egéxta%mg a data
bl ock based on one of BSN2 bits. [0099

bk’ﬁbé@‘ﬁﬂ@l@g@f Pﬁ-NOf‘wldi ng a PANI. [00100] 66. The
]’:\r at U0 of ﬁ‘i‘f@ {ﬁ%ﬁt @&B?Men‘% %gfomgﬂa glnﬁ se%f:mg one of

proce33|ng “entity For genérating a
BISINA hidis ngmmdaﬁé\laﬁ iegistkncamnd tlsePANNGeldie thé dB&ENAoHt.t s to

cate n stence_of the PANfield ipn.the data
[d&rg’gl 101] ctagd Eﬁ‘BgP%‘PEFé’ t &0 compBiingsrndses the data

bRRRPY | SI ng a transcel ver for sending the data bl ock.

[0096] 62. A method of detecting a PANI.

[0097] 63. The method of embodiment 62 comprising receiving a data
block.

[0098] 64. The method of embodiment 63 comprising detecting an
existence of a PAN field in the data block based on one of BSN2 bits.

[0099] 65. An apparatus of providing a PANI.

[00100] 66. The apparatus of embodiment 65 comprising a data block

processing entity for generating a data block including a PAN field, and setting
one of BSN2 bits to indicate an existence of the PAN field in the data block.
[00101] 67. The apparatus of embodiment 66 comprising a transceiver for
sending the data block.

[00102] 68. An apparatus of detecting a PANL

[00103] 69. The apparatus of embodiment 68 comprising a transceiver for
receiving a data block.

[00104] 70.  The apparatus of embodiment 69 comprising a controller for
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[00102] 68. An apparatus of detecting a PANI. [00 103]
69. The apparatus of enbodi nent 68 conprising a

wao e@ssewiover for receiving a data bl ock. [ 0010B(T/¥82008/062805
The apparatus of enbodi nent 69 conprising a controller
fordetecting an existence of a PANfield in the data

d&basks in‘éﬁgte‘ﬂ@e enEPAN R éietd%rta FoQ»Ql’E%Led%ﬁ SRUIBSN2 bits.

features and el enents are describ above I n
[004P%]i cul adthowgbifeatuiresnand elamntseataﬂ®cube® pbomenin neaticular

be .u ut. th her f eat yr nd nts
co&ﬁbllngﬁ\g/%é:‘ eacﬁ o a%l%'g nogt elg%seg\EM ? be uée %lson? Jttﬁ e other
fehemtes nagd ehmderfth efTﬁNE&mu'Ehembﬁidmﬂﬁ vﬁth 6 wWhﬁhﬂlSthSr features

prOV|ded rein | ement e a conp
ﬁlﬁ Wﬁﬂé’ S ld ﬁPWrC é’r?‘ﬁg%# g%ﬁeéﬁ @@Y. llalplemented

i lelﬁlté?%ﬁié@a% SdoPivE, Hﬁ%ﬁm&%rm%&%y&ﬂemnbx c%mputer-

general purpose conputer or a processor. Exanples of
readablet shorageanedivan Soo ezemitivndbiu asgdnerilupermse eanhpobdryor a

d
pfRREREY F R thlen 2 FERGAT *Ekfie MRtRES St ipfuds p read only
R IROME G Parsdoah a@éés!s hehas! (Ryavl zdlrééiﬁte@ﬁéhche memory,

renovabl e di sks, _magnet o- optlcal medj a, ,and qptic
serpigPRdRGieHmEROEHARTRSdmeRBetiemdia gich as lwf@r%a&tharré sks and

réﬂl&kﬁ)%é Rds) a%ﬁ%%xc%ﬁeﬁ?i S QRERSE Mettid BaLwdE CIP)’Q]OM

way of exanple eral purpose ‘processor, a Spec
diskswsiedlgrtabeasahle cﬁsk&aﬁﬁi‘éﬂs)l onal processor a d| gi tal

P b SBSERTbrogmaot: imfsbls” i e Srermuls @ seperal purpose

pASEEEOL, A §ialMplifipdde PRI eSUTEa cohveatibh el protessér, a digital signal
m crocontrol ler, Application Specific Integrated

PYYCRRSQT @S?Asu 1y yality; of oo cropEefeas ATRAAINS c@gp@re,;p}cag,@ocessors in
b oBHh A 68 corBW o Mler! A BBl YRS BbAFoh Sllific

a stat e mac Sor
Immbéﬂumnltw(zkﬂl@ﬁ,f Hinki Ié‘og‘ethmblﬁs(éaiteu’crrayqﬂW) ca‘cults

r adj frequ t scei.vep. . for, use in a 'Jeless

by SHGH 757 LBt Gy, Aar sath SRS o).

[Goaon] nal ,A gﬂﬁ@ss%k &t AR0ciation atNEIWRArE ngH e @dedeb implement
(RNC), or host conputer. The WIRU nmay be used |n

a@@ﬁljolfmgﬁlrew BSreRsE f0TaIse I AV iEetest taansmit Fegeiigamat (WTRU),

@é}ﬂ%ﬂ%épxﬁ&ﬁéqﬁ@f r%ﬁié&‘l 23%,%5&3@@?{, gﬁgne‘ébvgﬁé’ g{‘&ﬁ%ﬁ (RNQ), or
adg\host compatm‘ak'é‘he 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 (LLCD) 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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m crophone, a television transceiver, a hands free

headset, a keyboard, a Bluetooth(r) nodule, a
wo e@gueresy nodul ated (FM radio unit, a |iqui dPCT/yS1088$/062805

di splay (LCD) display unit, an organic light-emtting

di ode (OLED) display unit Lgital nusic player, a

nmedi a pl ayer, a video garﬁsL er nodul e, an Internet
Wi\ elaimade:or any wirel ess local area network (WAN)

or Utra Wde Band (UWB) nodul e. CLAIMS What is cl ai ned

c 1 Advet Heethgd predvi driRyidingi g badliggyhasked i veositive

WEHTRRE SRR AR SO ALRPRAIID (PAN) field indicator
(H’MNI)czatcba polling métchtm‘ dmmeﬂmkimgmpsfsﬁng' ng a conbi ned
fldors PANI bi e reserved bl
bor 1 SR RRseme el ChmPeisine e FANIH G T e Serg Hlock
p&R6Y | (RRBIECHRSInG URP|c9RBY agehepal bha&t(ﬁ%&)sewleé QEGPRS)
toi_ndi cate a_pol | IS@% schenme and an exi stence of

sEpRIPRrentAry paHm ESgR)dield priinslégade Agolling seheme Bnd @ra existence
on‘P'AERdhgﬂl ]&‘fhed&grm dedyfield. 2. A nmethod of detecting
ac

a piggy ed p05| Ve acknow edgenent / negati ve

ac k neanidedydreadeta (oldck/ ihNAGH) r{gRN) doidlinled fieldcat or ( PANI)
and a polling indicator, the nethod conpri sing:
receiving a data bl ock, the data bl ock including a

conbpned A i elfetpfoda PAN Bbfectifigr €l &t | fghAmekyEd pos1t1ve
bl ock gerl od (RRBP) bit and an evol ved (%Eneral packet

aflgpivde @egm}mwwgemmww HBANE el indicator
(BARY in P0G HSLAEANALAI AR RO a8 6 0eE and an

exl stenceo ck based on
t he moaivimedditaddlock, ﬂle datadldeiadnhidimgavdothbigedifield of a PANI

i cked positjve acknog nment /[ negatj v
bl 3%%%&5&%5?@ %ké%w\@ﬁ)@ﬁﬁiﬁ 31%%4 AR ELTEd geppayprcket
r&0d seriey dEGIQRS)"éﬂpﬁﬁéxﬁént wﬁomﬁgfeﬁs/mqma i a9
generating a data bl ock including the poll
i ndi ¢eterminingd polling scheme and an existence of a PAN field in the data

block based on the combined field.

3. A  method of providing a  piggybacked positive
acknowledgement/negative acknowledgement (ACK/NACK) (PAN) field indicator
(PANTI) and a polling indicator, the method comprising:

generating a data block including the polling indicator; and

sending the data block along with a training sequence reserved for

indicating a presence of a PAN field in the data block.

4, The method of claim 3 wherein the training sequence is one of two

training sequences used in a cell.
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sending the data block along with a training sequence
reserved for indicating a presence of a PAN field in

wao bh@sdatozs bl ock. 4. The met hod of cl ai m 3 wherBCTUS1968/062805
training sequence is one of tmo trai ni ng sequences

d el detectlng a acked
gggl ?; \r/]e %ckn%\ﬁf}é)ggenﬁ t/ llnge aﬁknd%ggﬁ?fé?%ﬁ‘g positive
ISR drRANE 1108 Sclind el Sk Rlent PASKIN ACR) @00 Adidfhdicator

i ndi cator, the nmethod conprising: receiving a training
(Ew&bmaemal% ipdicatey, Yekmietlead eonrryising: pol | i ng

|nd| n C h t a I des

a PA [ eI %f ﬂvaﬁﬁ'ﬁ? rgaelqﬂlgrrl}ée géd ua!;ﬁ%% i)fs})cgnlglgliﬁduglt o P olling
ifdicatondircht i ng a presence of a PAN field in the data

bl ock. 6. The t hod f cl rai, ni ng

seq uéﬁt(‘?%tl?% I&Wgﬁ%a ai’]ﬁ‘?@ amgﬁ@ég qi?sté%lmln?‘g $pquence
i€6hd resérved ORIMMEh R @5&\@@%@& LPANIENASE KRd aReShibi e
acknow edgenent/ negati ve acknow edgenent
(ACK/'NACK) (PAN) field indicator (PANI) and a polling

i ndi gat or IS epnerating a data

bl ock" i ncl u%?l%@ ﬁ%?% £ thie 2 g}a{%lerammgl Sﬁaﬁg?fbcetlﬁ gne of two
tredhingngquenkes aised in aeenor mng a forward error

correction (FEC) coding on the data bl ock including

t he header; and scranbling encoded bits correspondi ng

to the he&derm\é’cﬁ(ﬂ a §Prag%\h@&gseqéfengﬁg@%?@ddat s1t1ve

bl ock i ncl udes a PAN fi el met ho ecti

bé&«n@tﬁmgatlwecl@@wﬂﬁgbmgfé@éfﬁw&%& (RAN) ﬁegklillldlcator
t
B R BTRE e A e e e i mg:

r ecegme’rgtlﬁg@odath bldck 1ﬁ61uan£§,eh&1ebki@ﬁkthep1@éd‘d@f~ Thélgdig the
f@r error correction (FEC) decoding on the
Premg Waifate oded bits:

performing a forward error correction (FEC) coding on the data block

including the header; and
scrambling encoded bits corresponding to the header with a scrambling

sequence if the data block includes a PAN field.

8. A method of detecting a  piggybacked positive
acknowledgement/negative acknowledgement (ACK/NACK) (PAN) field indicator
(PANI) and a polling indicator, the method comprising:

receiving encoded bits of a data block;

performing a forward error correction (FEC) decoding on the received
encoded bits;

if FEC decoding fails, descrambling the received encoded bits with a
scrambling code;

performing an FEC decoding on the descrambled bits; and
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I f FEC decoding fails, descranbling the received

encoded bits with a scranbling code; perform ng an FEC
waewsdirgs on the descranbl ed bits; andi f FEC decDub2008/062805

on the descranbl ed bits succeeds, detecting that a PAN

];Jlr gl,i? E;E#ga%%lf}fr%g%b%e d%l{eql glg;g célklcceeds %etecttmg that a PAN

figlakB M1 AGEITEINe/ 3@ Bldcke acknow edgement _
(ACK/ NACK) (PAN)fi el d indicator (PANI) and a polling

i ndi cator, the nmethod conpri sing: generating a data

Dorrd M B Meaer, plbEREATS | HigBalld 1 pasitive

pol I'1'ng indicato genera i ng a” header cksum (
amxmwm@gamhddegmm atkdosledgenes WCKINAGK)KPAN) fiekl ihdiN¥ator

jeldis i Iude e data bl ock; .and sending the
(gdgaﬁ %do%R&? gl ﬁ@(’h &‘Sthg@PFﬁg“ga pi ggybacked
Oge'n\é?a aoa\éted&ea@ mmﬁagta Head&k rﬁﬁW}quaﬁﬁ{audmg the

2 N field indicator (PANI} and a polling
Wh@gea@@a<wxhe met hod conpr|3|ng recei ving a data

blo%ﬁm.ﬁ &gggkgg?n%%g%%uﬁgﬁ sequence (HCS) decoding
r

and a HCS included in
t he wadiag hippedetetthindlSedwdarlcs with tHeI§CS ifw PABL fsldid@dluded

.sequenc ith the HCS; perform ng second HCS decodi ng
Hhﬁ%ﬁﬁﬁﬁghﬁgaa% and a m xed HCS; and detecting that
t he dahambiecdath bidcdes a PAN field if the second HCS

decodi ng succeeds. 11. An apparatus configured to
provi de a piggybacked positive

ackn enent gatl e acknow edgenent.
ACMAC%? ( PA’&S 274 fhai B5RaHs paRt ) digevbagised | gositive

ad:lﬂd)lwﬂ@ig@Enentﬁﬁ@gﬂ@@ﬁafc&hb@led@ﬁﬁéhﬁh@(fN&Cﬁ@)t(BAN )field indicator
eSS|ng ntity for setting . a conbined field

( rgng #golaing indicator, the method comprising:
receiving a data block;
performing header check sequence (HCS) decoding with a header of the

data block and a HCS included in the data block;
if HCS fails, mixing a predetermined sequence with the HCS;
performing second HCS decoding with the header and a mixed HCS; and
detecting that the data block includes a PAN field if the second HCS

decoding succeeds.

11. An apparatus configured to provide a piggybacked positive
acknowledgement/megative acknowledgement (ACK/NACK) (PAN) field indicator
(PANI) and a polling indicator, the apparatus comprising:

a data block processing entity for setting a combined field comprising a
PANI bit, a relative reserved block period (RRBP) bit, and an evolved general
packet radio service (EGPRS) supplementary polling (ES/P) field to indicate a

polling scheme and an existence of a PAN field in a data block; and
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PANI bit, a relative reserved block period (RRBP) bit,

and an evol ved general packet radi o service (EGPRS)
waapplhienent ary polling (ES/P) field to indi catBCHUS2008/062805

pol i ng schenme and an existence of a PANfield in a

dat a Iock transcei yer for sendi n the data

bi o ETRAS YA Gt FAAS A St o BSOS e prianad fisld

of supporting a piggybacked positive

acknow edgenent/ negati ve acknow edgenent
( ACKINACKAY pADrRraiug | 9fi cSHRPOTIImANI 3 apigssbpdiedi ngositive

aérlglggr?%%g%gleg g%a&ﬂ%l %&W&eﬁ%&%é@ﬁ%ﬁ%d@%?ﬁ@% k'\éledrmfh%gltor

(RAND axelch. Holdiing indicatolP ke d]jpbratals rcein@hsi@ reser ved

bl ock erlod RBP) bi.t ol

Lo e Coceheevibi i Rao s the) datablpat ipsliding a
cdrhi§indd firCbfa BOKT bR 4 &dlafifs rééeh%amlwkggerﬁ)dmhtsm Bit, and an

scheme and an existence of a PANfield in the

e‘mlme@&&%@d)aéhettrh@%@mm@&ﬁRFéISdppltmenmafpﬁmngﬁd’)ﬁeld
ovi di ng a pi ggybacked positive
acknow edgenent/ negati ve acknow edgenent
( ACK AT {elPADY ﬁétehdmmg ian’tillﬁmig s e arhan axizedrce@a PAN

e S

i ncludi ng the polling |nd|cator and a transceiver for
sendi ng the data bl ock al ong with a trai ni ng sequence
reseﬁxed HAror appiiretus nefa preddinge of apiRahbddketid ipesitive

14. The ar at

PR B bl R RORE G A M N R ator
(RSND drml z&pglhhlg 1ndi5at0@\]’lt}§mﬁfaw 8%11111‘5 cGﬁp?ﬁirfgCt ing a

igg posi tive acknow edgement/ negatjyv
gc k k@@ fie RECCEIERE RIARKY) TobaQnerating & data hlosk pgipgjpg the
pANAsanPRhidrNghd ndi cator, the apparatus conprising: a
transcei ver’ for receiving a training sequence and a

dat e btapekeiverciondemdjng tbe dotd blegk |ailrd1g:\attbrq tranung sequence
caont r

regeﬁfmoflfbl erddca[(%%ng? %tgleé:stengeqofI ahﬁ}\NI th eeld ttﬁea ’é)acblﬁol ncl udes

14. The apparatus of claim 13 wherein the training sequence is one of

two training sequences used in a cell.

15. An apparatus of detecting a piggybacked positive
acknowledgement/negative acknowledgement (ACK/NACK) (PAN) field indicator
(PANI) and a polling indicator, the apparatus comprising:

a transceiver for receiving a training sequence and a data block including
the polling indicator; and

a controller for detecting that the data block includes a PAN field if the
training sequence is one reserved for indicating a presence of a PAN field in the
data block.

-17-



training sequence is one reserved for indicating a
presence of a PAN field in the data bl ock.16. The
wappanatouws of claim 15 wherein the training sePUENSM0$/662805
one of two training sequences used in a cell. 17. An
apparatus of providing a piggybacked positive
acknow edgenent/ negati ve acknow edgenent
( ACKI NACKH Pl h R1sGbf icRGInCEY WhereBf\ o trafifing s@c?.le’n'c@ & one of
i ndi cator, the apparatus conprising: a data bl ock
te bedningrgaesndes yisedin geelér ati ng a data bl ock
i ncl udi ng a header, the header including the polling
i ndi cator; an encoder for performng a forward error
corrEtt i dm ( FEfparabul ngofon grbeditef a &l oplggiybadkedi Ngositive

IS T RSy e AR RGBS

(RART P BbOR] ihﬂfébﬁ&eﬁleaaﬂjpﬁﬁﬁds%ﬂiprﬂﬂ%: a transceiver

for ‘'sending the data bl ock i ncl udi ng the scranbled
bi t s2 datp biskapeesssingsensitydior @eneraging pidggy biaskecluding a

t Vv / BY; cknow edgenent
e O A g TR e IR bl ) "ana "2 pol 1 ng
I ndi matwdodet foe pepfoamirigis faompd kfdoR gorractiora(FRE)i co@ingfod the
recei vi ng. encoded. bits of a data bl ock; a decoder for
dﬁ@ﬁﬂ?lfdnr?&“gngg]?%?%{e& ror correction (FEC) decoding
on tHeerh&RbNBH sGAGMIRE ddcbdad lﬁtéj&%fe’sﬁﬂmi%% th@header with a
descranbling the received encoded bits with a

sgremptipig seguengdf tHe g Wedoaickvges aiRAN fiehds asdscr anbl ed
bits [ .dec e,decader; and a.,contro r .
For Rk aBh Sndiie IR aRERROR At S US RARRI i,

bl ock if FEC decoding on the descranbled bits

succeeds., 19. An apparatus of providing a piggybacked .
posi 1$-ve A&bknBRPfér ‘é?rpn?f{ netphesting acknohisedd ﬁ.t positive
a 61BN DA LA S i 8 &kh@@le‘&@&ﬁ@nﬁmﬁgi%} é@ﬁﬁgg%mgdicator

i ndi cator, the apparatus conprising:a c
(IpAN el agobmgiingichtnr, enaprarahy ampatsind| ock
I ncl & gxl'arr]l%cealver for receiving encoded bits of a data block;

a decoder for performing a forward error correction (FEC) decoding on the
received encoded bits;

a descrambler for descrambling the received encoded bits with a
scrambling code if FEC decoding fails, the descrambled bits being decoded by the
decoder; and

a controller for detecting that a PAN field is included in the data block if
FEC decoding on the descrambled bits succeeds.

19. An apparatus of providing a piggybacked positive
acknowledgement/negative acknowledgement (ACK/NACK) (PAN) field indicator
(PANI) and a polling indicator, the apparatus comprising:
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header, the header including the polling indicator; an
encoder for generating a header checksum (HCS); a

worp@sher?s adder for m xing a predeterm ned SeqREnUs2008/062805
with the HCS if a PAN field is included in the data

block n t.ranscei ver f sendln a
noBh B iBOSF g il o BB A Bolf bk fgine =
h@&i@mmﬂe&‘@dﬁffﬂdmﬁggﬁ;ﬁypol&@@ﬁﬁwc&’d@errent

(ACK/NACK)(PAN)fleIdlndlc (PANI') and a polling
i ndi @herroder fog egpprating b ﬂh%qlﬁﬁgm HePhanscei ver for

r ecel M Ag1d® ad& Bt ﬁﬁhzlﬁcggi@& Bl A seRBEA QA dhe HOS if a

header check sequence Ing Wt
PARefieldtis itdloddd meaiak@lmhmmbled in the data block; a

rmdul -2 adder. for edet erm ned sequence
wi t i I’?‘QS% ff’ Is—ﬁ?éiﬂ?%}ﬂf%gdgt?g) HCS decodi ng bei ng
performed by the decoder with the header and a m xed
HCS; and a controller for detecting that the data

bl oc®-i nditidedPRAtpiys f i &fi d detedtie s e onBigBmdked odipagitive
aﬁ%@aﬁi@c&% e%%(:/ne%t‘ﬁ?t J&ﬂo@;edg&ﬂgﬁ'p( V%?)gibm lfi%ﬂi indicator

posi t ement gative ac dgenent
(K ACKY Wp@mg)mdeawr; il agataoatul I%ANp)m,smg: e net hod

con'pr sin eratin t ock including a PAN

¢ Dby AT0F RSl B 8 BodooK T e B0 Teane)

bl t Sa H6cddBg fGrp@fmify heh@ACehRk sef@eRANHIOD | décdding REth a
a bl ock and sendi g_g(r(t he data bl ock. 22. A nethod

headeer@tf dlae falg Rlogk ang BAIRS inghuded m/féle data block;

ac k . ;
o LR R By RIS SR Shpenc yigh o S i
}KtSm\nllssnengnd H&Saieebhg;gbed@tmrfmhmﬂ byaheldedodet witl) thaheader

exi sten a PAN field in the data bl ock based on
aaﬁ él 18¥xe8%{8§, ancf)

a controller for detecting that the data block includes a PAN field if the

second HCS decoding succeeds.

m

21. A method of providing a  piggybacked positive
acknowledgement/negative acknowledgement (ACK/NACK) (PAN) field indicator
(PANI), the method comprising:

generating a data block including a PAN field;

setting one of block sequence number 2 (BSN2) bits to indicate an
existence of the PAN field in the data block; and

sending the data block.

22. A method of detecting a  piggybacked  positive
acknowledgement/negative acknowledgement (ACK/NACK) (PAN) field indicator
(PANTI), the method comprising:

receiving a data block; and
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bl ock sequence nunber 2 (BSN2) bits. 23. An apparatus
of providing a piggybacked positive

wa@ednovloecdlgenent / negati ve acknow edgenent PCT/US2008/062805
(ACK/ NACK) (PAN) fi el d indicator (PANI), the apparatus

i, Si.ng: d bl ack [ [
oonaiAi of oS0l ST PRNCE3, e ikt bl Hosa g one o
bivek bédignesaudibebRaBENS GigNce nunber 2 (BSN2) bits to
i ndi cate an existence of the PANfield in the data

bl ock; and a transceiver for sending the data bl ock.

24. a%g{é‘:rgé r@fugdetget ?E%gax%dggé’ngﬁﬁﬁﬁbmﬂt | YBsitive

acknow e nt/ negative a

aqismowledsergenpaNystivel atkiowdied geroent((ROM/NAGIDEP AP felitindicator

rji,sing: a transceiver for receiving a data bl ock;
(Fgﬁgﬁa{; eo?R%aSﬁlngOWlsarég‘ecti ng an exi stence of a PAN

fielgddata bk pleteashigeakitP sednomtRipe dftablQkknaadeRaBAN
nunber 2 (BSN2) hits. . Lo
field, and setting one of block sequence number 2 (BSN2) bits to indicate an

existence of the PAN field in the data block; and

a transceiver for sending the data block.

24. An apparatus of detecting a piggybacked positive
acknowledgement/negative acknowledgement (ACK/NACK) (PAN) field indicator
(PANTI), the apparatus comprising:

a transceiver for receiving a data block; and

a controller for detecting an existence of a PAN field in the data block

based on one of block sequence number 2 (BSN2) bits.
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