[ 0001] METHOD AND APPARATUS FOR | NDI CATI NG A TEMPORARY BLOCK FLOW TO WHI CH
A Pl GGYBACKED ACKNOW.EDGEMENT/ NON- ACKNONLEDGEMVENT FI ELD | S ADDRESSED

[ 0002] FI ELD OF | NVENTI ON [ 0003] The present invention is related to a

Wi rel ess conmmuni cati on system [0004] BACKGROUND [ 0005] Lat ency reduction is
one of the considerations in a GSM EDGE radi o access network (GERAN). Two
t echni ques have been proposed for the | atency reduction: reduced

transm ssion tine interval (RTTlI) and fast

acknow edgenent / non- acknowl edgenent (ACK/ NACK) reporting (FANR).

[ 0006] Convent i onal I}%, an ACK/ NACK report is sent in an explicit message,

al so referr@§0tlo MEFHOIYAND ARRAW&W@%NWWéH@s% T@@EE(PB{*R({RLC/ MAC)
control block. The ACK/ NRHOGKEFSOW IO WAHCEEAFIGY BAGRED cul ar radio
resource, called a %@WW&EEWENWMN@N%V@DE@PEWTi s a tenporal
connection between a nobile stati SREBRISHINAREBPEDt 0 support a

uni -directional transfer of data. A TBF is tenporary and is naintained only
for the durghon of the data tr S assigned a tenporary
flow identi %}b%TFI) by the net m@%iﬁ'ﬂg%@g@tﬁu gue anong concurrent TBFs
in each dir®P8lon anthé preseatl invmtivadisofelateditbea stisdléessncdmmnnicatjon n t he
RLC/ MAC Iay§; Jhe same TFl is included in every RLC header belonging to a
particul ar E?IEB. '10008] It has been proposed to send the ACK/ NACK report for
a certain TIMas a "piggyback”™ on an RLCTMAC data bl ock that may be

addr essed tﬁjogﬂot her TBF. The fi em %ﬁiﬂ)es the ACK/ NACK report is
referred to as a piggybacked ACKJ ﬁ) ield. 100091Si nce the PAN
field is in©o0sled i nLatedatadidtvaks dreaf tiayndideratonscs s NERGE rddier ent  TBF,
it is necessary to idenii o-Which TBF the PAN field.s.,addressed.

Var ous. pr op e ittt op O ERpTERe RS DAl righel o mR INERERE pan
field, incltedunigonisi reguaedl Fltrarsndssiapl itivke ( Unterstht éRTTAg @WSF) fasburi ng

establishment of.the uplink TBF USF i i d to, ea ile station.
The UsE 1 o TadvisyereRatiatRori dermr AR fob BB AR © 51 B oved
to transm t(0006]t he fObdvewtingellyphn AKK/GACH rbp@tis sehtdn hjekplictirhéssagecase, sone
e i P o B e P Sl GBEE) i 2o =
ef ficient nebélodHRfAGIRNACIY régeet [§ Bidiesk@nts 4 yartituldneaddbesbuebdaledd that no
dedi cated biits are B@eggg t&éﬂenti fy the TBF. [0011] SUMARY [ 0012] A met hod
and appar at uSTBY8THE8LEF "Bl "indicating a TBF to which a PAN field is
addlressed.cI mgw}N chﬁ&k[l‘(&ewegﬁ@xﬁpéxﬁg&)nﬂe&iﬁr{ bafwedn o ﬂfobﬁé(ﬁtmioﬁhaiﬁii ag a
cyclic redundan chec CRC).. encodi ng. .The PCS | sked wi t .TFI

assi gned t o*&™ HFoGHPRS é’i?l'&&ﬁ%tf%’PLHgB%fg’é%f 3Rt BT FomRpOgaR gl is ok

i ncl udi ng tﬂ@irl_lifﬁimeﬁ ioﬁigdfoambbamatimskﬁ@dd%%b tiafisteRe Eaph Qmsh is_ahézsliéﬂéd_ a M
transm ssi on. e nask may . be rated by convert .the. usi ng an

N) Code, M BERSETB RO AR AT P b RRROBES Thed TRY B i@ AbRber  of
bits of thecohbhrre W THBEFS i hich @18Ron @ dliEhiséBsRadf AR5k tdatidn idendity?AN fi el d
Wi t hout usi _ngL exil icit bits to identify the TBF. 1001(%8%'55 DESCRI PTI ON OF
THE DRAW NG tho B4 MAGdpEeradhgsrag LHhdrargstingy el b 8eaiss ¢ P RTE he

fol | ow ng dgsc airp(_@mqp;r\%i,ve_n by[\ggyl/Si)L_ exarrplle ihn conj uncti oln Wi tg_ t hgl y
acconpanyi ng drawi ngs erein: igure 1 shows an exanple radio bl ock;
[ 0016] Fi gur@o%]i s an‘tdieahser PEPR9ERD Hi %f@%éﬁ?és‘fCW%%ﬁ‘ﬁ R %P on; and

[ 0017] Fi gureBB dsSa %{g%ﬁ%@oﬁi 6n Bhoekc/aiagraam efocR theE fiayi Ht0a&lradse@No

[ 0018] DETAI LED DES 0019] Wien referred to hereafter, the
t er i nol ogya™akherel BEs The dipdhihatcardes e i K NAGIRpPott pcralereed U #s not

limted to ggpaRtk&AINCRIBAEK((PRN) R1dobi e station (M5), a fixed or nobile
subscriber unit, a pager, a cellular telephone, a personal digital

assi stant (BBRY), a computtbe PAN g iptpdnded pr spfatps Blochdbipt @yapabl e of
operating ifhRedel 8 £35EONI TORMRR ne@Ry EL{RR iRl 0OhikR e therRAN he _
term nol ogy "base station” includes but is not limted to a Node-B, a site
controller, an access point (AP), or any other type of interfacing device
capabl e of operating in a wireless environnment. 10020] Figure 1 shows an
exanpl e radi o bl ock 100. The radio bl odk 100 for data transfer includes one
RLC/ MAC header 102, a header check sequence (HCS) 104, one or nore RLC data
bl ock(s) 106, a bl ock check sequence (BUS) 108, a PAN field 110, and a PUS
112. The RLC/ MAC header 102, the RLC data bl ock(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
whet her a PAN field 110 is included or not in the radio bl ock 100. The
1-1CS 104 is used for error detection of the RLC/ MAC header 102. The BUS
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001001. O0O0OI1I 01000011 (2 A(7,5) code with
stance 2 (applicable if M7): 1 00000100000100
01111 111 (3 An (8, 5 code with mninmm distance
eif M8): 1000011001000101001000112

field is addressed. Various proposals have been made to identify the correct TBF
in the PAN field, including using a TFI or an uplink (UL) state flag (USF).
During establishment of the uplink TBF, a USF is assigned to each mobile
station. The USF is used by the network to indicate which mobile terminal is
allowed to transmit in the following uplink radio block.

[0010] In either case, some number of bits, (typically ranging from three to
five), should be dedicated to the TBF identity in the PAN field. It would be
desirable to have an efficient method of sending the TBF identity in the PAN
field such that no dedicated bits are needed to identify the TBF.

[0011) SUMMARY

(0012] A method and apparatus are described for indicating a TBF to which
a PAN field is addressed. A PAN check sequence (PCS) is created, for example
using a cyclic redundancy check (CRC) encoding. The PCS is masked with a TFI
assigned to a TBF or a mask generated based on the TFI. A data block including
the PAN field and the masked PCS is then processed for transmission. The mask
may be generated by converting the TFI using an (M, N) code, M being the
number of bits of the PCS and N being the number of bits of the TFI. With this
scheme, a TFI may be transmitted in a PAN field without using explicit bits to
identify the TBF.

[0013] BRIEF DESCRIPTION OF THE DRAWINGS
[0014] A more detailed understanding may be had from the following
description, given by way of example in conjunction with the accompanying

drawings wherein:

(0015] Figure 1 shows an example radio block;
{0016) Figure 2 is an example block diagram of a transmitting station; and
[0017] Figure 3 is an example block diagram of a receiving station.



0001011100001 11212 (4 A(9, 5 code with m ninmum distance 3
(applicable if M9): 10000011101 0002101212001 00121101
0001011100000

[(0018] DETAILED DESCRIPTION

[0019] When referred to hereafter, the terminology ‘"wireless

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

[0020] 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 sequence (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 BCS108is
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 of the PAN
field 110.

[0021] Figure 2 is an example block diagram of a transmitting station 200.
The transmitting station 200 may be a WTRU, a Node-B, or any other apparatus
or device. The transmitting station 200 includes an encoder 202, a masking unit
204, and a transceiver 206. A PAN field is input into the encoder 202. The
encoder 202 generates a PCS based on the PAN field 201. For example, the
encoder may be a cyclic redundancy check (CRC) encoder and the PCS may be a
CRC checksum generated based on the PAN field 110. The masking unit 204
then masks the PCS with a TFI, (i.e., TFI is used as a mask). The masking of the
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PCS bits with the TFI may be performed by modulo-2 addition, (i.e., an exclusive
OR (XOR) operation). The transceiver 206 sends a data block 100 including the
PAN field 110 and the masked PCS 112. With this scheme, a TFI may be
transmitted in a PAN 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.

[0022] At least one bit of the TFI is masked with at least one bit of the
PCS. For example, when the number of PCS bits (M) is greater than the number
of TFI bits (N), (e.g., N=5 and M=10), the TFI bits may be mapped to a portion or
all of the PCS bits, (e.g., first N bits, last N bits, or a subset of the M bits). The
opposite case is also possible if N is greater than M.

[0023] Alternatively, the transmitting station 200 may include a mask
generator 208. The mask generator 208 generates a mask from the TFI, and the
masking unit 204 masks the PCS with the mask generated by the mask
generator 208. The N-bit TFI may be converted into an M-bit mask using an (M,
N) code, (M is the number of bits of the PCS), and then the mask may be XORed
with the PCS.

[0024] Alternatively, the N-bit TFI may be converted into an L-bit mask
using an (L, N) code, where L<M, (M is the number of bits of the PCS), and then
the mask may be XORed with the PCS. For example, when the number of PCS
bits (M) is greater than the number of mask bits (L), (e.g., L=8 and M=10), the
mask bits may be mapped to a portion or all of the PCS bits, (e.g., first L bits, last
L bits, or a subset of the L bits). The opposite case is also possible.

[0025] The M-bit mask may be selected to provide improved separation,
(e.g., Hamming distance), between the M bit sequences. For example, it may be
obtained by binary multiplying the N-bit TFI with a generator matrix. A good
masking code shall have the largest possible minimum distance and the lowest
frequency of occurrence of this minimum value.

[0026] Example generator matrices of the linear binary codes with
maximal minimum distances are provided below. In these examples, the TFI is

assumed to be 5 bits long.
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[ 002711t should be noted that the above generator matrices are provided as
an exanple, not as a limtation, and any other variances are al so possible.
For exanple, the matrices set forth above nay be pre-nultiplied and
post-nultiplied by binary pernutation matrices, resulting in new matrices
with the rows and/or the colums pernuted. This colum and/or row
pernutation will preserve the distance properties of the code. [0028]Figure
3 is an exanple bl ock di agram of a receivi ng station 300. The receiving
station 300 may be a!WPRY, % bakelsfali dn? or any ot her apparatus or
device. The receiving gtatitoon 3001i Aclude$ a transcei ver 302, a de-nmasking
unit 304, and a decogery 30 Thg beqeiovilng station 300 may optionally
further include a mask gg) Slralno n§ The .transcei ver 302 receives a radio
bl ock including a PA I d ske IQ’US such as the one shown in
Figure |. The transcé&i Ye® 3020 oht butslthe!PAN field and the masked PUS. The
de- maski ng 304 i TFI

assi gned towablzng orﬂa er%r%tnl&)vpegltg}gﬁ%%t %S%e s%é'gg)err%gig e&p%blto%ﬁlgmmsask

gener at or 368 exmnplg, ndtsas@vmmfﬁtlonmainrqm@kxiamgnmlatreal}sd rosiblat $oPAN bit s
and de- masked PUS bits r 306 hen co

bits), base& 0Nt ’htgepleaéfallce%s 9@73\ aﬁme?%laﬁ remug&glsegt% gpgg%lu]%g)dg$us wth
t he de-nmas kb}dbmqepemdltah& mlatnd:elseresu\kblnE(ii‘Bse\agxaeagesthemthemeeué/ioved PAN
field is de ar d to bhe sed to t receivin tati the two
PUSS do not PiPRER Y RAIARE T gorethetTal 5 b e et UbEeS bt o he
recei ving sﬂatarmapadiﬁrtambftthemdmy be di scarded 100291A| ternatively, the

decoder 306 conp te a, PUS t.hen

conput ed PU@%%& h it S18RES 347 a8 § %ﬁg%l Elﬁé? gg deceﬁwf’ﬁemar]{%lnkaa&rlog t hen
conpar e t heThempediddg maskad 3BYSntp Hehe W&“cml VaeabasmskaeaanldS ar{yO@Gﬁﬂ.The
receiving station 30 eed t.o de recei ved a nore than
| stored TF?gpaﬁ@td‘il%geYlﬁ% ﬁ’@@éf‘?ﬂ”ﬁ ‘f%)ﬂ BAH %trﬁgscegff g@a “nore than
one TBF, anghaekiag uEBJ%daamaa IEdodezf 306 S’I‘}Q\Mécelmg@thhtﬂOplnﬁayT@Eﬁ)naﬂﬁ

al l ocated t he,r c ivin tation t he recelvm st a
det er i nes ? et%‘@a I’ie§a 886&%%& T CHRETRISK ??Qveéﬁéf“ﬁgg%é]éch
Fgg g 12 ]blleATF ncﬁ@igﬁg?smdmm Al b nSaskbd PO, eﬁhhT%Cﬁme E){n@QB&\]vng(Rﬂgdfegﬂ S. "

0 or indicating a ich a is resse
[003312. The E%{%B%Febvﬁréﬁ% EXEE%%MQ“ h%‘fg?é @%dm B8ed on the
PAN field. [RR@344 de-FhRkEBINQELIRId Iﬁan@dlmlta 1@@mmmualgg1mw aTpBFhe PUS
with a mask, the s bei ng rel ated tg ISF e TBE. [0035]4. The thod of

embodi ment & AbEPRHSIRY aTPHysReRe a3l GANGH AL IS NG PRI d and
the masked FEH. Tﬁ&@@ﬁﬂa@kﬁemﬁm;dmﬂn@&slmws ma&h&n&oﬁcmn@sﬂﬂ
wherein the mask is a TFl assigned to t TE E g 6hThe Bpf%v__as in any
one of embotifcrasi 2063hsn compyrier 3 K6 (RgsiER{yPYS) BsharegIer

performed bjeRiahdWh@armRdHE Sstp @e@ahpbsoaalmfth@&e }n@alséd Reavhi pcsf ntdne PUS with
at | east one bit of t he TFI [0038]7 The method as in a ﬁ

embodi nent stvge BCSxagieg; they th@ﬁmeweéfpf%hﬁéelﬂusdaﬂareé tP(?ﬁ(jg reéﬁed(“r?eth?Fl are

di fferent aFerlNu%' §t§t1m sddraf Tl tvaf BCOPGKES aptdeNtN AL $ieRf is iB@aFEI0

[ 0039] 8. The neth of enbodi ment. 7, wherein the N bits of the PUS are one
of first N bgpe Qﬂdr?sﬁéd ke reeadvingsttion W0 anddhpymayhiediseazifsset of t he

PUS. [ 0040] fhosbe met Radrdsively, 30Y d@&ﬁep%oerﬂpgdwmm@ P85, whel aliagt he PUS
i S generat e%Rté);g' per form ng encodi ng with the PAN field. [0041]10. The
4

net hod as i ngtbepymaghthsropmyted BC WlW?é?'%FIrPrt%asr}f‘aga?ReTaée Y36t at ed
based on a Jfihams Ha&Hek Corh e TR coh QAL InhdkedPES E‘E?ttﬂgqgce‘?xfedmtinent 10
wherein the mask is generated by converting the TFl using an (M N) code, M
bei ng not gP€&ter than the number of PUS bits and N being the number of TFI
bits. [0043]sh3dg; The #RL h&@l\gxflg SIRRG SN Ead hebl @5 @bibdE ke m&re'dsf’&lbt ai ned

by binary multiplying the TFI"with a generator matrix. [0044]13. The nethod
of enbodi mepgainst waee Ehayn MSé 81'EFls kesgusehthegeeneiv igovtating r3|09 1y H¢ fol | ows:
100001 0100 01 o001 001 000 1 081 000



0O 1 1. [0045] 14. The nethod of enbodi nment 12 wherein Mequals 7 and the
generator matrix is as follows: 1 000011 01000 11 001 0011 OO
01011 O O 00111. [0046] 15. The net hod of enbodi nent 12 wherein M equal s
8 and the generator matrix is as follows: 100002110 0100010
1 0010

allocated more than one TBF, and each TBF has a TFI of its own. When multiple
TBFs are allocated to the receiving station 300, the receiving station 300
determines which TBF the PAN is addressed by de-masking against each
possible TF1 corresponding to its allocated TBFs.

[(0031] Embodiments.

(0032] 1. A method for indicating a TBF to which a PAN field is
addressed.

[0033] 2. The method of embodiment 1 comprising generating a PCS
based on the PAN field.

[0034] 3. The method of embodiment 2 comprising masking the PCS
with a mask, the mask being related to the TBF.

[0035] 4, The method of embodiment 3 comprising sending a data block
including the PAN field and the masked PCS.

[0036] 5. The method as in any one of embodiments 3-4, wherein the
mask is a TFI assigned to the TBF.

{0037] 6. The method as in any one of embodiments 3-5, wherein the

masking of the PCS with the TFI is performed by bit-wise modulo-2 addition of at
least one bit of the PCS with at least one bit of the TFI.

[0038] 7. The method as in any one of embodiments 3-6, wherein a
length of the PCS and a length of the TFI are different and N bits of the TFI are
masked with N bits of the PCS.

[0039] 8. The method of embodiment 7, wherein the N bits of the PCS
are one of first N bits of the PCS, last N bits of the PCS, and a subset of the PCS.
[0040] 9. The method as in any one of embodiments 3-8, wherein the
PCS is generated by performing CRC encoding with the PAN field.

[0041] 10. The method as in any one of embodiments 2-3, wherein the
mask is generated based on a TFI assigned to the TBF.

[0042] 11.  The method of embodiment 10 wherein the mask is generated
by converting the TFI using an (M, N) code, M being not greater than the number
of PCS bits and N being the number of TFI bits.

{0043] 12.  The method of embodiment 10 wherein the mask is obtained

.



0011 00010111 00001111 ([0047] 16. The net hod of
enbodi nent 12 wherein Mequals 9 and the generator matrix is as foll ows:
00000111 010001011 001001 201

by binary multiplying the TFI with a generator matrix.

[0044] 13. The method of embodiment 12 wherein M equals 6 and the
generator matrix is as follows:

1 00 0 01

010 0 01

001 0 01

0001 01

0 0 00 11
[0045] 14. The method of embodiment 12 wherein M equals 7 and the
generator matrix is as follows:

1 00 0 0 11

010 0 011

001 0 011

0001 011

0000 111
[0046] 15. The method of embodiment 12 wherein M equals 8 and the
generator matrix is as follows:

1 000 0110

0100 01 01

0 01 00 0 1 1

000101 11

00 0 01 1 11
(0047) 16. The method of embodiment 12 wherein M equals 9 and the
generator matrix is as follows:

1 000 0 0 1 11

010 0 0 1 0 1 1

001 0 011 01

0 001 01110

0 0600 1 1 1 11
[0048] 17. The method of embodiment 12 wherein M equals 10 and the

generator matrix is as follows:



000101110 00001111 1([0048] 17, The met hod of enbodi nent
12 wherein Mequals 10 and the generator matrix is as foll ows: 10000
01111 010010111 00100110112

1 00000T1 111

0100010111

001001 1011

0001 011101

0000111110
[0049] 18. The method of embodiment 12 wherein M equals 11 and the
generator matrix is as follows:

1 00011 00O010

01001010010

00101001010

00011000110

60000111111
[0050] 19. A method for processing a PAN field addressing a TBF.
[0051] 20. The method of embodiment 19 comprising receiving a data
block including a PAN field and a masked PCS.
[0052] 21. The method of embodiment 20 comprising de-masking the
masked PCS with a mask, the mask being related to the TBF.
[0053] 22. The method of embodiment 21 comprising performing PCS
decoding with the PAN field and the de-masked PCS.
[0054] 23. The method as in any one of embodiments 21-22, wherein the
mask is a TFI assigned to the TBF.
[0055] 24. The method as in any one of embodiments 21-22, wherein the
mask is generated based on a TFI assigned to the TBF.
[0056] 25. Themethod as in any one of embodiments 22-24, wherein the
PCS decoding is performed by CRC decoding with the received PAN field.
[0057] 26. A method for processing a PAN field addressing a TBF.
[0058] 27. The method of embodiment 26 comprising receiving a data
block including a PAN field and a masked PCS.
[0059] 28.  The method of embodiment 27 comprising computing a PCS
with the received PAN field.
[0060] 29. The method of embodiment 28 comprising masking the

computed PCS with a mask, the mask being related to the TBF.
-9-



0001011101 0000111 110. [0049] 18. The nethod of

enbodi nent 12 wherein Mequals 11 and the generator matrix is as follows:
1 0 001100010 O 1 001010010 O O 101001010 O O 011000110 O O OOO111112
[ 00501 109. A method for processing a PAN field addressing a TBF. [0051]

20. The net hod of enbodi nent 19 conprising receiving a data bl ock

I ncluding a PAN field and a masked PCS. [0052]21. The nethod of enbodi nent

20 conpri si e- maski ng mnth mask, .the mask bejng rel ated
fo the Tor. a3 5200 ThahaprBGt of i erA? PEHF CUPRG BRFOrm ng. PCS
received masked PCS and the computed masked PCS.

[0062] 31. The method as in any one of embodiments 29-30, wherein the
mask is a TFI assigned to the TBF.

[0063] 32. The method as in any one of embodiments 29-30, wherein the
mask is generated based on a TFI assigned to the TBF.

(0064] 33. The method as in any one of embodiments 28-32, wherein the
PCS is computed by performing CRC encoding with the received PAN field.
[0065] 34. The method as in any one of embodiments 29-30, wherein the

mask is generated by converting the TFI using an (M, N) code, M being not
greater than the number of PCS bits and N being the number of TFI bits.

[0066] 35. An apparatus for indicating a TBF to which a PAN field is
addressed.

[0067] 36. The apparatus of embodiment 35 comprising a PCS generator
for processing a PAN field to generate a PCS.

[0068] 37. The apparatus of embodiment 36 comprising a masking unit
for masking the PCS with a mask, the mask being related to the TBF.

[0069] 38. The apparatus of embodiment 37 comprising a transceiver for
sending a data block including the PAN field and the masked PCS.

[0070] 39. The apparatus as in any one of embodiments 37-38, wherein
the mask is a TFI assigned to the TBF.

[0071) 40. The apparatus of embodiment 39 wherein the masking unit

performs the masking of the PCS and the TFI by bit-wise modulo-2 addition of at
least one bit of the PCS with at least one bit of the TFI.

[0072] 41. The apparatus as in any one of embodiments 39-40, wherein a
length of the PCS and a length of the TFI are different and N bits of the TFI are
masked with N bits of the PCS.

[0073] 42. The apparatus of embodiment 41 wherein the N bits of the
PCS are one of first N bits of the PCS, last N bits of the PCS, and a subset of the
PCS.

[0074] 43. The apparatus as in any one of embodiments 37-42, wherein

-10-



decoding with the PAN field and the de-masked PCS. [0054] 23. The nethod as
in any one of enbodi nents 21-22, wherein the mask is a TFlI assigned to the
TBF. [0055]24. The nethod as in any one of enbodi ments 21-22, wherein the
mask i s generated based on a TFl assigned to the TBF. 10056] 25. The net hod
as in any one of enbodi nents 22-24, wherein the PCS decoding is perforned
by CRC decoding with the received PAN field. [0057]26. A nethod for
processing a PAN field addressing a TBF. [0058] 27. The nethod of enbodi nent
26 conpri si thy R i spnatpted Haperfyimeer GRicenraiing witipig FA¥IT¢ldnd a masked
PCS. [0059] giggThe i hodnlaahadk IEM adokATRRILSARGLEOTRYY | Ekkar PCS W L
the received PAN field. 10066) 29. The net’hod of enbodi nent 28 conpri sing
maski ng t heccoaminge nRSBeonarhton fangskerating thamrskhedsad op a[THl agpignedine TBF.
10061130. The hod of enbodinment 29 conprising conparing the received
masked PCS and the conputed masked PCS. [0062] 31. The nmethod as in any one
of enbodi mel0g6R9- 3045 whébheiappata¢unesinbpdimenT#4 whersinghe thash genpsatppF.

[0063132. T At D ANy, . i - [ he mask

i S generat e%%ggﬁégg egﬁggn{f‘glt asé‘?‘gﬁ%‘ggt%@@%g’%f%%8%?%%%%2 tﬁ%‘% hod as in
any one of #rbodnbentf £C38iB23ndiNdemigthe nerPesof BFdutput ed by performing CRC
encodi ng W he regeiv PAN field Ih . Ln :any one of
enbodi ment SFO%%]SO, V\%%reielﬁ]etﬂ aﬁggLs PfsL%%ﬁ@%%ﬁéf%&hg%gg@teﬁlaggﬁg TFI

usi ng an ( MgenNyatedde biNry mealhiglymag thgr Bl eith alggnetabe matrber of PCS bits and

N bei ng the er of, TFlwhits, J0O S rat rJdaddi ing a TBF
to which a E@«R&?I el di?‘s g&&raégglé Pg?f%ﬁ)fﬂg}ngﬁg%g%g@a%ﬁélso%q{gﬁcg%di ment 35
conpri si ng gerke@8ogeneriaioas fodowgr ocessing a PAN field to generate a PCS.

[ 0068137. The appar at ug cbf Oerq)oidi ment 36 conprising a masking unit for
masking the PCS with a mask, the mask being related to the TBF. [0069) 38.
The apparatus of enb8diln®nt® 37 konprising a transceiver for sending a data
bl ock including the PAN fti @l d and the nasked PCS. [0070] 39. The appar at us
as in any one of enbgdigmgnt;s 37r 38, wherein the mask is a TFl assigned to
the TBF. [0071] 40. Tge appgy gtcés of enbodi ment 39 wherein the masking unit
perfornms the nmasking o he -and the TFlI by bit-w se nodul o-2 addition
of at | east bi t t P ' Id: THEathE0072141.
The appar at [Sgagjs in Igéiy glﬁlg a§§ a%&%gﬁeﬂﬁg gﬁ%négggihg\t\%g?fe?%&gsﬁ@r?gtth h of the
PCS and a | gangratoofnatiie isTe fopws:di fferent and N bits of the TFl are nasked
with N bits of the PUS, [(0Q/3] 42.; The apparatus of enbodi nent 41 wherein
the N bits of the PUS are one of first N bits of the PUS, |last N bits of
the PUS, and a subse &t %k Pus. ! [ 0074] 43. The apparatus as in any one of
enbodi ments 37-42, wlefeiln 0 thel ACS i s generated by perform ng CRC encodi ng
with the PAN field. p0Q7%| 44.0 The apparatus as in any one of enbodi nents
37-43, further conprjsi ng) nask generator for generating the mask based on
a TFl assigned to the '?B .%[0076] 45. The apparatus of enbodi ment 44 wherein
the mask gepeg@t or conVerfis dpptrabhd of MDA MBS bSih Meqial{Mnd¥hecode, M
bei ng not greater than the nunber of PCS bits and N being the nunber of TFI
bits. [007786ratphmasiipayat 98°%# enbodi ment 44 wherein the mask is
generated by binary fulptigplyiggtheoTFl with a generator matrix. [0078]47.
The appar at us of enbgdi mg)nt0 46 y\,hgre;i n Mequals 6 and the generator matri x
is as follows: 10 0 ((5)

11

1
170
1
0 11

0 0 1 1
0 0 0 0 1
0 0 0 11
(0081] 50. The apparatus of embodiment 46 wherein M equals 9 and the

generator matrix is as follows:

-11-



010001 001001 000101 000011 [00791 48. The
appar atus of enbodi nent 46 wherein Mequals 7 and the generator matrix is
as follows: 1000011 0100011 00100112

1 000 001 11

010001011

001 0011 01

0001 01110

000O0T1 1111
(0082] 51. The apparatus of embodiment 46 wherein M equals 10 and
the generator matrix is as follows:

1 00000 T1 111

01000101 11

001 001 1011

0001011101

0000111110
[0083] 52. The apparatus of embodiment 46 wherein M equals 11 and
the generator matrix is as follows:

1 0001 1 0O0O0CT10

0 1 61010010

001 01001 010

006011 0O0O0T1120

00000111111
(0084] 53. An apparatus for processing a PAN field addressing a TBF.
[0085] 54. The apparatus of embodiment 53 comprising a transceiver for

receiving a data block including a PAN field and a masked PCS.

[0086] 55. The apparatus of embodiment 54 comprising a de-masking
unit for de-masking the masked PCS with a mask, the mask being related to the
TBF.

[0087] 56. The apparatus of embodiment 55 comprising a PCS decoder
for performing PCS decoding with the PAN field and the de-masked PCS.
[0088] 57. The apparatus as in any one of embodiments 55-56, wherein
the mask is a TFI assigned to the TBF.

[0089] 58. The apparatus as in any one of embodiments 55-56, wherein

the mask is generated based on a TFI assigned to the TBF.
[0090] 59. The apparatus as in any one of embodiments 56-58, wherein

the PCS decoder is a CRC decoder.
-12-



1 0000111 1[0080] 49. The apparatus of enbodi nent 46
quals 8 and the generator matrix is as follows: 1 0000110
01 00100011 00010111 0O0O00
[0091] 60. An apparatus for processing a PAN field addressing a TBF.

[0092] 61. The apparatus of embodiment 60 comprising a transceiver for

receiving a data block including a PAN field and a masked PCS.

[0093] 62. The apparatus of embodiment 61 comprising a PCS encoder
for computing a PCS with the received PAN field.
[0094] 63. The apparatus of embodiment 62 comprising a masking unit

for masking the computed PCS with a mask, the mask being related to the TBF.
[0095] 64. The apparatus of embodiment 63 comprising a comparator for

comparing the received masked PCS and the computed masked PCS.

[0096] 65. The apparatus as in any one of embodiments 63-64, wherein
the mask is a TFI assigned to the TBF.
[0097] 66. The apparatus as in any one of embodiments 63-64, wherein

the mask is generated based on a TFI assigned to the TBF.

(0098] 67. Theapparatus of embodiment 66 wherein the mask generator
converts the TFI into the mask using an (M, N) code, M being not greater than
the number of PCS bits and N being the number of TFI bits.

(0099] 68. The apparatus as in any one of embodiments 62-67, wherein
the PCS encoder is a CRC encoder and the PCS is a CRC checksum.

[(00100] 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 general 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).

[00101) Suitable processors include, by way of example, a general purpose

processor, a special purpose processor, a conventional processor, a digital signal

-13-



111 1s [00811 50. The apparatus of enbodi nent 46 wherein M equ

t he

generator matrix is as foll ows: 100000111 0100

001001101 000101110 000011

processor (DSP), a plurality of microprocessors, one or more microprocessors in
association with a DSP core, a controller, a microcontroller, Application Specific
Integrated Circuits (ASICs), Field Programmable Gate Arrays (FPGAs) circuits,
any other type of integrated circuit (IC), and/or a state machine.

(00102] A processor in association with software may be used to implement
a radio frequency transceiver for use in a wireless transmit receive unit (WTRU),
user equipment (UE), terminal, base station, radio network controller (RNC), or
any host computer. The WTRU may be used in conjunction with modules,
implemented in hardware and/or software, such as a camera, a video camera
module, a videophone, a speakerphone, a vibration device, a speaker, a
microphone, a television transceiver, a hands free headset, a keyboard, a
Bluetooth® module, a frequency modulated (FM) radio unit, a liquid crystal
display (LCD) display unit, an organic light-emitting diode (OLED) display unit,
a digital music player, a media player, a video game player module, an Internet
browser, and/or any wireless local area network (WLAN) or Ultra Wide Band

(UWB) module.

-14-
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11 1. [0082] 51. The apparatus of enbodi nent 46 wherein M equals 10 and
the generator matrix is as follows: 1000001111 010001011
1 00100112011 0001011201 0O0O0O

What is claimed is:

1. 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;

masking a subset of PCS bits with temporary flow identity (TFI) bits
to generate a masked PCS, the TFI bits being shorter than the PCS bits;

generating a data block including a header, a data part, the PAN
field and the masked PCS, wherein the data part and the PAN field are
addressed to different TBF's; and

sending the data block.

2. The method of claim 1 wherein the TFI bits are masked first N
bits of the PCS, or last N bits of the PCS.

3. The method of claim 1 wherein the PCS is generated by
performing cyclic redundancy check (CRC) encoding with the PAN field.

4, A method for processing a piggybacked acknowledgement/non-
acknowledgement (PAN) field addressing a temporary block flow (TBF), the
method comprising:

receiving a data block including a header, a data field, a PAN field
and a masked PAN check sequence (PCS), wherein the data part and the
PAN field are addressed to different TBFs; and

performing PCS decoding with the PAN field and either the masked
PCS or a de-masked PCS to determine a TBF to which the PAN field is
addressed, wherein the de-masked PCS is generated by masking the



111110. [0083] 52. The apparatus of enbodi nrent 46 wherein M equal s
11 and the generator matrix is as follows: 1 O 001100010 O 1 001010010
0 0 101001010 O O 011000110 O O 000111111. [00841 53. An apparatus for
processing a PAN field addressing a TBF, [0085] 54. The appar at us of
enbodi ment 53 conprising a transceiver for receiving a data bl ock
including a PAN field and a nasked PCS. [0086]55. The apparat us of

enbodi ment 54 conprising a de-masking unit for de-masking the nasked PCS
with a mask, the nmask being related to the TBF. [0087] 56. The apparatus of

enbodi nent 55 cogprising.a PCS decoder for perform ng PCS decoding with the
PAN fiel d mrskeddGiebitaskish temgordyodsy sdemtiy @dabisuandshe AFaMtsone of

enbodi ments_55-5 ergin Jqmask is a TEl assigned to the TB!?.

[ 0089] 58. %ﬁ%aaﬂg%ﬁﬂgﬂkﬁa%Pbﬁqgﬁi one of enbodi nents 55-56, wherein the
mask is generated based on a TEl assigned to the TBF. [0090]59. The
apparatus as in any one of enbodi nents 56-58, wherein the PCS decoder is a

CRC decoder. [8091] 80.apnarapprafoatindichsingpt bereperary kodnNow @RF Hddr essi ng
a TBF. [009 1. The arat us o nbodi.nment G0 ¢ [1.S] r ceiver for
Fecol vi ng. NP APBESERATHE e R FEOBRN Rl oS R A PR RS 65y 62
The appar ahggreake®ribedipRipht lecdr@pRsingt Ng a PUS encoder for conputing a PUS
with the received PAN field. ]
a PAN check sequence (PCS) generator for processing a PAN field to
generate a PCS;
a masking unit for masking a subset of PCS bits with temporary flow
identity (TFI) bits to generate a masked PCS, the TFI bits being shorter
‘than the PCS bits; and
a transceiver for generating a data block including a header, a data

part, the PAN field and the masked PCS and sending the data block,
wherein the data part and the PAN field are addressed to different TBFs.

6. The apparatus of claim 5 wherein the TFI bits are masked
with first N bits of the PCS, or last N bits of the PCS.

7. The apparatus of claim 5 wherein the PCS is generated by
performing cyclic redundancy check (CRC) encoding with the PAN field.

8. An apparatus for processing a piggybacked
acknowledgement/non-acknowledgement (PAN) field addressing a
temporary block flow (TBF), the apparatus comprising:

a transceiver for receiving a data block including a header, a data
part, a PAN field and a masked PAN check sequence (PCS), wherein the
data part and the PAN field are addressed to different TBF's; and



[ 0094] 63. The apparatus of enbodi nent 62 conprising a masking unit for
maski ng the conputed PUS with a mask, the nask being related to the TBF.

[ 0095] 64. The apparatus of enbodi nent 63 conprising a conparator for
conparing the received masked PCS and the conputed masked PUS. [0096] 65.
The apparatus as in any one of enbodi nents 63-64, wherein the mask is a TFI
assigned to the TBF. [0097] 66. The apparatus as in any one of enbodi nents
63- 64, wherein the mask is generated based on a TFl assigned to the TBF.

[ 0098] 67. The apparatus of enbodi nent 66 wherein the mask generator

converts the TFl _into the mask using an éNl &%-code M bein%_ngt reater
than the nunbera&CPUsasier sorprrfmmpmigiCoKlecodimgearitbitheHAN el a[ﬂ%ogg] 68.

The appar at. in f ebodi - i encoder
is a CRC e%@%ﬁ@@“%ﬁﬁgggggg%§8{§ a %%Eggﬁg@ﬁgﬁ%?g?ﬁﬁﬁﬁéﬁby?ﬁgﬁgh gatures
and el emrentlse PAN diebCid hedraabey.ewhardiarthie dd-maskodiCHis goseratad thyf eat ure
or elenment can be used al one w thout the other features and elenents or in

various comsisking dresmasked BCShithwiith wmaeerare Jour idsntivy (BF briikt, @ndThe

met hods or f | rt rQVi [ el be inplenented in a conputer
program sg} @E@@?%5?%f£?%%%&§gpﬁ§8§gg§gﬁéd in a conputer-readabl e storage
medi um for execution by a general purpose conputer or a processor. Exanples
of conput er-readabl e stora%g medi ums i ncl ude a read aonly nmenory &g§h@, a
random access n&nor yThemgthod of elgizt drwhessemshedponyskiagrs psrtEISSr nenory
devi ces, | P a. I [ . r di sks,
nagneto-ogggggﬁéﬁ%%ﬁgy%gﬂggg%??%% ﬁggﬁgsgﬁ%ﬁhggﬁé%paggfdﬁgg%?ﬁgﬁ%)digital
versatil e déteiminiOWRs bf tHONLLALSUHEBF e tpwhbidstiey BAN¢ldde adiyessey. of
exanpl e, a general purpose processor, a special purpose processor, a
conventional processor, a digital signal processor (DSP), a plurality of
M Cr opr ocessors, one or nobre mcroprocessors in association with a DSP
core, a controller, a mcrocontroller, Application Specific Integrated
Circuits (ASICs)o. Fithd dppranaisredlctnitatseweraiys tid-deAnhskingc unitsis any

ot her type of inte%rated circuit (1C¢, and/aqr a st?te,nachine.,goo 02] A
processor tenfimweditatnestorm the dermagkiagnapubanpoagly withp RBEREt:R0k adi o
frequency scei i i.Lel i i i WIRU) ,
user equ phERt O FGdiEFa R lng AaRAIARS Hekebih, e 1 hq ]
(RNC), or phiraliopbf TBFWoerhichtte WAN fiwly ibaddsegedn conjunction with

nodul es, inplenmented in hardware ancUor software, such as a canera, a video
canmera nodul e, a videophone, a speakerphone, a vibration device, a speaker,
a mcrophone, a television transceiver, a hands free headset, a keyboard, a
Bl uet oot h(r) nodule, a frequency nodulated (FM radio unit, a liquid
crystal display (LCD) display unit, an organic light-emtting di ode (COLED)
display unit, a digital nusic player, a nedia player, a video ganme player
nodul e, an Internet browser, and/or any wireless |ocal area network (WAN)
or Utra Wde Band (UWB) nodule. Wiat is clained is: 1. A nethod
for indicating a tenporary block flow (TBF) to which a piggybacked

acknow edgenent / non- acknowl edgenent (PAN) field is addressed, the nethod
conprising: generating a PAN check sequence (PCS) based on the PAN field;
maski ng a subset of PCS bits with tenporary flow identity (TFl) bits to
generate a masked PCS, the TFl bits being shorter than the PCS bits;
generating a data block including a header, a data part, the PAN field and
t he masked PCS, wherein the data part and the PAN field are addressed to

di fferent TBFs; and sending the data bl ock. 2. The nethod of claim1l
wherein the TFlI bits are masked first N bits of the PCS, or last N bits of
t he PCS. 3. The method of claiml1l wherein the PCS is generated by

perform ng cyclic redundancy check (CRC) encoding with the PAN field.

4. A nmethod for processing a piggybacked acknow edgenent/ nonacknow edgenent
(PAN) field addressing a tenporary block flow (TBF), the nmethod conpri sing:
receiving a data block including a header, a data field, a PAN field and a
masked PAN check sequence (PCS), wherein the data part and the PAN field
are addressed to different TBFs; and perform ng PCS decoding wth the
PAN field and either the masked PCS orl7a de-masked PCS to determi hé a TBF
to which the PAN field is addressed, wherein the de-nasked PCS is generated
by masking the nasked PCS bits with tenporary flow identity (TFl) bits,
and the TFl bits are shorter than the PCS bits. 5. An apparatus for
indicating a tenporary block flow (TBF) to which a piggybacked

acknow edgenent / non- acknowl edgenment (PAN) field is addressed, the apparatus
conpri si ng: a PAN check sequence (PCS) generator for processing a PAN
field to generate a PCS; a masking unit for masking a subset of PCS

p— .~



