1 WRELESS COMMUNI CATI ON SYSTEM W TH SELECTI VELY
S| ZED DATA TRANSPORT BLOCKS Thi s application clains
priority fromU.S. Provisional Application. No.

60/ 176, 150, filed January 14, 2000. The present
invention relates to wirel ess comuni cati on systens
and, in particular, the sdal ective sizing of data

bl ocks for wireless transport of data in an efficient
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(TrCHs) for transfer of user data and signaling
.bet ween User Equi prent (UE) such as a Mobile Term nal
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TDD), TrCHs are a conposite of one or nore
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physi cal resources. TrCH data is transferred in
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physi cal reception of TrCHs require knOV\A edge of
efficientnmanmpnrt Bl ock (TB) sizes. For each TrCH, a
Transport Format Set (TFS) is specified containing
Transport Formats (TFs). Each TF, defines a TBS.
conposed of a specified nunber of TBs 2 where each TB
preferably has the same size within a given TBS. Thus,

a finite MRAKCGROYBRAY JHEENYENTION defi ned

with respect to each TrCH Radi o Resource Contr ol
RERG) ink:rdiak | si@hi 8s tREsE pesbdse Ve nhé 3% BenenatiddE Phftnership

define the attributes of each est abI i shed Tr CH,

Project (géb lﬁ%{: nﬂagsﬂo'rts bhannglmﬁn rbﬁff 5 for tmns.zfgr of user data and signaling
between User Equipment (UE), such as a Mobile Terminal (MT), and a Base Station
(BS) or other device within node of a communication network. In 3G Time Division
Duplex (TDD), TrCHs are a composite of one or more physical channels defined by
mutually exclusive physical resburccs- TrCH data is transferred in sequential groups
| ~of Trapsport Blocks (TBs) defined as Transport Block Sets (TB‘SS). Each TBS is
‘transwitted in a given Transmission Time Interval (TT1). User Equipment (UE) and
Base Station (BS) physical reception of TrCHs require knowledge of Transport Block
(TB) sizes.

For each TrCH, a Transport Format Set (TES) is specified containing Transport

Formats (TFs). Each TF, defines a TBS composed of a specified number of TBs




Signaling over the radio interface introduces system
over head, which reduces the physical resources
avai |l abl e for user data Eégnsnission. Therefore, it is
inmportant to mnimze RRC signaling and the nunber of
potential TrCH TB sizes respectively. Al data
transferred by specific TrCHs nust fit into the TB
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However, variable size data bl ocks exist that can not
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segnented data bl ock size by padding with extra bits
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The RLC processing results in blocks of data ca
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relatively small RLC PDU results in a | ower transfer
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resulting in a less efficient use of radio resources.
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data bl ock 1s not equal to any ’l owe
sizes. Likewi se, the greater the difference between

RLC) pravides 3 segmentaiionand f-awembly sngdiplexing funstion andja padding
all owed TB size results in lowering the transfer data
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resulting in a less efficient use of radi o resources.

prior to transmission RLC and is used when the transferred data block is larger then

the maximum allowed TB size. The padding function increases the data block or
segmented data block size by padding with extra bits to fit a TB size.

Segmentation and re-assembly of data over more than one TTI is permitted for
.some, but not all, types of data. In 3G, it is not permitted, for example, for Common
Control Channel (CCCH) logical data. Thus, the payload requirements for a TrCH
carrying logical CCCH data are inherently restricted.

The RLC processing results in blocks of data call Protocol Data Units (PDUs).

A certain amount of each RLC PDU is required for control information. Using a




Therefore, it is inportant to maxi m ze the nunber of
potential TB sizes. Lowering the nunber of TB sizes
reduces RRC signaling overgead and increases radio
interface efficiency. Increasing the nunber of TB

si zes reduces RLC overhead and increases radio
interface efficiency. It is therefore inportant to
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TB sizes are the sum of the RLC PDU si ze and a
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which is indicat ed by the Logi cal Channel type.
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MAC header to indicate to which | ogical channel a TB
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data, the RLC generates octet ali gned (8 bit
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as groups 0 sel ect ed nunber of octets, such that
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can not be generlca use or all transm ssions

si zes. have to be deflned ecific header s and
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signaling overhead and reduces RLC PDU size options,
the bestwie off thieespdcied TH #5s fok khch ®nCHuse of radio

resources. Specifying octet aligned MAC header sizes
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Logi cal Channel i/lpes but al so i ncreases MAC
(MAC) beagerisizey dhel¥ddd headessizenis dapendertnditheicless offraffipewhich

at | east 8 bits in such situations. For exanple, see
is indicat®®y i P6gIcal Channel type. A Target Channel Type Field (TCTF) is

provided in the MAC header to indicate to which logical channel a2 TB is assigned. A
TrCH can support multiple logical channel types This means -that the finite number
of allowed TB sizes must support several MAC header sizes.

For RAN and CN signaling data and NRT user data, the RLC generates octet
aligned (8 bit qﬁantities) PDU sizes. Thus, the RLC PDUs are defined as groups of a
selected number of octets, such that the RI.C PDU bit size is always evenly divided bjr'
eight, i.e. the RLC PDU bit size always equals 0 module 8. This characteristic is

maintained even when padding is required.




Speci fication, TS 25.321, V3.0.0 (1999-06)"' Third

" CGeneration Partnership Project, Technical
Speci fication G oup, June 1999, pages 1-35. In 3rd
generation TDD nbde, certai n4TrCH and Logi cal Channel
conmbi nations have very limted transfer block sizes

ARG 368, AoBGuBaRe R VAL, G4 060 aifren Logicl
to Logical Channel speci fic MAC header bit -offsets,

Channgh dypes hawesanitunlly exdusivedib péisats, T gizes canougtcee generically
efficiency. Applicant has recogni zed that w thout
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MI' down-link and BS up-link transm ssions to octet
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cannot be known while at the physical |ayer.
PDU stdesoptiomspwhidh reshlbym less efficiémtans ofradid resouregser 2 for
| ogi cal channel determ nation before bit shifting can
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has recogni zed that w th TrCH specrfrc bit aligned MAC
generafion destemsopiows fog isomei sharing of Kifdwizestbatween idyexeat Logical
| ayer and no additional processing overhead is
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communi cat i on system utrlrzes a pl uralrty of

rotogol, layer a |cal yer an
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transport channel (TrCH) is associated with a set of

|
et RISt e LIRSS AP o
.is assocjated with a set of |ogical channels having
certain| b qngh Logyiat {-hanmsh ombigations; hrer ALy figngeed irgpater "block.

physi cal .| ayer receives bl ocks of data for transport
- sizes asdiéfrtdvidig MI&CQ swstheat should be avoided. Therefore, in TDD, TB size

definitions are specific to Logical Channel specific MAC header bit offsets, and as
described, reduces overall radio resource efficiency. |

) Applicant has recognized that without common MAC header bit offsets, it is
not possible for MT dom-link and BS up-link transmissions to octet align received
frames 1n a physical Tayer since the bit offset is based on the logical shannel type
which cannot be known _while at the physical layer. Therefore, TB’s have to be
transferred to layer 2 for logical channel determination before bit shifting can occur.

This means that considerable processing overhead is introduced for these TrCH’s.

Applicant has recognized that with TrCH specific bit aligned MAC headers, bit




bl ocks (TBs) of data includes of a MAC header and

| ogi cal channel data for one of the TrCHs. Each TB
transports data for a given TrCH such that the |ogica
channel data includes dat#aassociated with a sel ected
| ogi cal channel fromthe set of |ogical channels
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| ogi cal channel data for each TB has a bit size
introdeseshl y. divisible by a selected integer N greater

than three (3). Nis preferably eight (8 so that the
logical data is in the formof an RLC PDU defined in

- terms of octets of data bits. Preferably the data
mani pul ati on and formatting is performed by one or
nore conputer processors. The MAC header for each TB
i ncludes data identifying the selected |ogica
channel and has a bit size such that the MAC header
bit size plus the |ogical channel data bit size
equal s one of the TB bit sizes. The MAC header bit
size is fixed for TBs transporting data for the same
TrCH and sane sel ected | ogical channel, but may be 6
different fromthe MAC header bit size for TBs
transporting data for either a different TrCH or a
di fferent selected |ogical channel. Preferably, for
TrCHs associated with a set of nmultiple types of
| ogi cal channels, a fixed MAC header bit size is

of logical channels and is selected such that each

fi xed MAC header bit size equals Mnodulo N where M
is an integer greater than 0 and less than N. This
results in a MAC header bit offset of Mwhich is the
same for all MAC headers associated wth a given
TrCH. This allows for a MAC header to be snmaller than
N in size. Thus, when Nis 8, such as for octet

al igned RLC PDUs, a MAC header can be smaller than
one octet of data. Preferably, each MAC header has a
data field for data identifying the selected type of
| ogi cal channel associated wth the |ogical channe
data. A bit size of that data
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field is preferably selected to determne-the nodulo N
bit size of the MAC header, i.e. the MAC header bit
‘offset. A shortest data field bit size is preferably
provided for the data field of the MAC header of one
or nore |ogical channels of the set associated wth
the respective TrCH such that the |ogical channels

desi ted b t i '
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. _shortest data field bit size may be associated with
includinghe plysical bsyter iacideal edivin agiasal contioh {(VEACY dapemsidiothat the
payl oad requirenment. Preferably, the TrCHs includes a

MAC 14y REVERCERA tooHR PRYSH R or AL AR offbpforbef Shannel

channel (DTCH), a _dedicated contrql channel CH), a
(TrCHs) hEneh tenspors chawpgl JirCEY s mspoqiasadwsth agset 04@%& channels
control. channel (CCCH) and a common traffic channel

for transpoHGy) logiewl chanhelndiagwatie Hanchen thhntdRAat). agdesi shedrCH
with a set of |ogical channels including the DTCH,
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(TCTF) for data identifying the selected | ogical

differenttypasel type associated with the transport channel
data where a bit size of the TCTF field is selected
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is preferably 2 with respect to RACH MAC headers .
channelsgssociatadedithithe: givanc [SEH Eagh 1331barHone gf eselestredhhatited finite
The TCTF data field bit size is preferably 4
number of TB bit sizes. The logical channel data for each TB has a bit size evenly.

divisible by a selected integer N greater than three (3). N is preferably eight (8) so

that the Togical data is in the form of an RLC PDU defined in terms of octets of data

bits. Preferably the data manipulation and formatting is performed by one or more

computer processors.

The MAC header for each TB includes data identifying the selected logical
channel and has a bit size such that the MAC header bit size plus the logical channel
data bit size equals one of the TB bit sizes. The MAC beader bit size is ﬁxed for TBs

transporting data for the same TrCH and same selected logical channel, but may be




with respect to the RACH MAC headéers associated with
the DCCH and DTCH | ogical channels. O her objects and
advant ages wi Il be appar gt to one of ordinary skill
in the art fromthe foll*ow ng detail ed description of
a presently preferred enbodi nent of the invention.
BRI EF DESCRI PTI ON OF THE DRAWNGS Figure 1 is a

different HolPtid MAIC Headet bRISIANFR TRs Waﬁ?dcﬁﬁﬁ LR HIRE b'different
comuni cation system Figure 2 is an |IIustrat|ono

_ flow.n Q. ommon or shared channel. 8
TfCHOfFE‘g&‘F’@%S?l%&Sﬂq @F%smgn of data flowing into a
FACH channel within a RNC. Figure 4 is a schematic

Préfferalgmfot | TeCHat assgciatethavitiel a neppifhgudtiple tysseof Togical
a MAC | ayer and a physical |ayer in a conmunication
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: Figure 1 illustrates a sinplified wreless spread
the set ofSjngical ohaoodls atid/isssebectedsueh thal each @&%M&Bl\lmadcr bit size

comruni cation system 18. A node b 26 within the system
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1) or multiple base stations. A Goup of node bs 26, .
with a gived, TRA SHdoaliewt €or & MAC halider uebavsmlallentﬁaud‘ﬂ i size. Thus
(RNC) 36. To transfer communi catlons bet ween RNCs
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swi tching center (MSC) 44 which in turn IS connect ed
one octetid datie Core Network (CN) 46. To communi cate within the
system 18, nmany types of comruni cation channels are
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type of logical channel associated with the logical channel data. A bit size of that data
field is preferably selected to determine the modulo N bit size of the MAC header, i.e.
the MAC header bit offset. A shortest data field bit size is preferably provided for the
data field of the MAC header of one or more logical channels of the set associated
with the respective TrCH such that the logical channels 'desiguatc'd by the shortest data
field size are collectively more frequently used with the respective TrCH than any
other logical channel within the associate set of logical channels. Alternatively, the
shortest data field bit size may be associated with the most restricted TrCH logical
- channel combination payload requirement.
" Preferably, the TrCHs includes a forward access channel (FACH) associated

with a set of logical channels including a dedicated traffic channel (DTCH), a

dedicated control channel (DCCH), a shared channe! control channel (SHCCH), a




transfer data between a node b 26 and a particular UE
20-24. Common and shared channels are used by
mul ti ple UEs 20-24 or users. Al of these channels
carry a variety of data +nc|ud|ng traffic, contro
and signaling data. Since shared and common channel s
carry data for different users, data is sent using
pr ot ocol data unlts PDUs) or packets As shown in
commeyy centrol FreWrmnda qonawoss trafiicachannel (CTCH), and a
di ffering sources 48, 50, 52 into a channel 56, a

- randomrgeceds dtanbdl (RACHD edsociated Sai® Betcdtangiehl @lﬁﬂel‘s%cludmg the
transmttlng data to the UEs 20-24 is a forward
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* profedaigydies & Sanas iaingloT e Fieid UERGH)dir dafer idesti g tae Selectod
data types from various sources, such as a common

logicabeliarmie! typrenassbciaedGrith tld@ti‘anqic&dcl@amiel dhtaawHerter ebift isize of the
channel (DCCH and DTCH), and a downlink and uplink
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RNCs 38- 40, such as CCCH, DCCH and DTCH control data.
2 mogula $fier B&GEHol | ers are used by the RNC 36 to control
the flow of data. A radio link controller (RLC) 64
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58 is, a_commpn medi um access controller
‘The E@TW@W feldrtehsiza & prejarably, S wigh erespedt] wuﬁm HaMAC
preferred channel mapping wth respect to the MAC

- headerayesociftednslith hibe IDZEIR aind| BIRTH 7dgich&hahAdISPThe TCTF data
channels (TrCHs) 74 transport data over the physi cal

rild bt [epHARI0) PRI R ACR A bRl v
- the COORI 350 SHGeu ogical chanmels. The TCTF data field bit size is preferably 4
. with respect to the RACH MAC headers associated with the DCCH and DTCH

logical channels.

Other objects and advantages will be apparent to one of ordinary skill in the art
- from the following detailed description of a presently pret;;‘red embodiment of the
invention.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is a simplified illustration of a wireless spread spectrum

communication system.

Figure 2 is an illustration of data flowing into a common or shared channel.




Tr CHs communi cate by using transport bl ocks (TB) which

are conprised of a MAC header and associ ated | ogi cal
channel data in a RLC PDU. §The MAC header has 10

| ogi cal channel identification informtion.

Preferably, the RLC PDU is defined by data octets, so

bbat the RLC PDU,bit gji?ée equal s 0 npdul o 8. . .
AgWrs 3 1 a0 tlustrationcpf data fowamgdate a &y -Ehehaaneh wathan a RNC.
(DCH), a downlink shared channel (DSCH), a conmon

Figket 4 ¢hagoledmitic-Gkpram illadtaaingas ehasnelhanpping with respect to
(RACH), a forward access channel (FACH), a paging

h . (P broadcast channgl (BCH). The ..
a MAG 3B antl e AL e O & SomriiiRiatan (i, Afpording to the
~ . physical channel (DPDCH), a physical downlink shared
teachinghefithe pr¢semSDMention.physi cal comon packet channel

(PCPCH), a physical random access channel (PRACH), a

secondary comon control physical channel (SCCPCH)

and a primary conmon control physical channel

(PCCP rt hysi cal channels may be
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with an associated physical uplink shared channel

Pt ihistrateagiaC simplied elvireloisef srahlly spartiustlecade division
dedi cated traffic channel (DTCH), a dedicated control

. I a_shared control,,channe ), - :
mutipl§ WORE' (AN orbiARaRSp SRl 187 CATAS e bl Hitin The systom
channel. (CTCH), a_paging control channel (PCCH) and a
18 comymonthetest widnassociaitrhruset agB(eppnt ThEE)p20+#%t sadh as a mobile
associ ation of transport channels with physical and
termind] QBITR! THeNRGRED 24 Rad b Iéastii%dcd)ﬁﬁgﬂ&uﬁ?e)‘lsg%%ﬁated with

exanpl e, the FACE may transport data to

. fr.o ny one. of e of | ogical ¢hannel s jncluding

cither 4 figelsTise Wﬂc@é\ 28 {Shove ecfisee Do mulgpla pascctetpns. A
Simlarly, the RACH transports data to the PRACH from

Group afiyodmbs 86, 3NS4setconhedtedite al radianstest @l cumittedicn RINT 36. To
DTCH, the DCCH, the SHCCH, or the CCCH 11

transfer communications between RNCs 36-40, an interface (IUR) 42 between the

RNCs 1is utilized. Each RNC 36-40 is connected to a mobile switching center (MSC)
44 which in turn is connected to the Core Network (CN) 46.

To communicate within the system 18, many types of communication channels
are used, such as dedicated, shared and common. Dedicated physical channels
transfer data between a node b 26 and a particular UE 20-24. Common and shared
channels are used by multiple UEs 2b—24 or users. All of these channels carry a
variety of data including traffic, control and signaling data.

Since shared and common channels carry data for different users, data is sent

using protocol data units (PDUs) or packets. As shown in Figure 2, to regulate the




In order to nake efficient use of TBS size
definitions, it is desirable to be able to use all -
specified TB sizes for al P Logical Channel types
supported by a respective TrCH. This allows the
nunber of specified TFs for a TFS to be m nim zed
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overhead associated with RLC segnmentation and paddi ng.
used. 1B and TBS assignnent is acconplished w thout
i ncreasi ng MAC header si zes for TrCH | ogi cal channel
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i ssues associated with TB size signaling and RLC
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MAC headers for non- data payl oad si ze sensitive

as a cofRbA BhireNshdrael (GCCEDdedicated ¢amtol g tralfinhazne] (DCCH
the data payload size limted conbi nati ons have MAC
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to match Y bits. In some cases this neans A and/or B

0 Hsnd 85 sHENAedath)troneitied aia thd IR 4%otrom other
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such cases X, Aor Bmy be 0. 12 Al TB sizes
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applicable to the MAC s.fo Lqgi
conteolthnbhe-Bh Brodies e R Hbetts PG fiffed mpdipaccess
header octet sizes do not
controller (MAC-sh) 68 handles the DSCH, USCH control signaling. Coatrolling the

FACH 58 is a common medium access controller (MAC-c) 60.

With reference to Figure 4, there is illustrated a preferred channel mapping
~ with respect to the MAC layer 70 and the physical layer 72. The transport channels
| (TrCHs) 74 transport data over the physical layer 72 to associated physical channels
76. Fach of the TrCHs 74 is associated mth one or more logical channels 78. The

TrCHs communicate by using transport blocks (TB) which are comprised of a MAC

header and associated logical channel data in a RLC PDU. The MAC header has




necessarily match between different Logical Channel
types, RLC entities wll correspondingly generate
appropriate RLC PDU sizes to conformto the allowed TB
sizes. This does not necessarily nmean RLC PDU s have
to be resized when switching between TrCH types,
since it is always possible to adjust the difference
in MAC header size between t¥e new and old TrCH s in
the allowed TB sizes. Wth bit aligned MAC headers,
each TrCH type may have a different bit aligned TB
] e [ :
o AP R o SR R PR Yy R IDOE S 8 Befined by
_ | ock, si z [ [ eci.fic t he T type.
da%@ﬂ&@o?%&%%ﬂ?@@&ﬂ@%@%&éﬂm ent optim zed
MAC header bit offset. The invention has the
addiBrefenablyb e TrCHs 74 énduidea gdedicatedochannek (BICGH), a downlink
layer 2 bit shifting requirenents in the UE and BS

- sheedichami] (DYOHD, 8 B Baa(&i&gmﬁél ‘(CP@:@E i%}rla%&dg%'g'hess charmel

Logi cal Channel’S types supporte y a sp

et I b r j adi o .t ransm Ssi to, b
(RAGHE ATPRE b RctphPef ARCHI L itk SRAME WE R dsier Broadoast
I ay?r r equi hejrrents., It is advantageous to provide bit _
hap tGB%IEIQ:t seassagiatechiphysicel chapnals ingluder sadiydicated physical
i nvolved in bit mani pul ati ons w thout addi ng
chaiél (DEDIH) 4 phiysied] dasnlislosiesed chmnel@DSCH) 8 physical common
requi renent to the higher l|ayer processing

- pelIRA AR IPERCED. ApR Rt Yosbp el (FAARKD,  secondary
to receive d:ﬁ a. bl ocks wiﬂ h start on_octet

_ copmpsongel physiget ehanmel (SCEPCE)cand ia prinaarys cpavaon control
variable bit offsets it is only possible to avoid bit

phydicalt chanrieh @SCCROH)- | Ottieramdnbffortpand S?rsical channels may be
transm ssions. In the MI down-1ink and up-1ink

ons. d up- 1 _

SRR, ot o sk BaRK RS (DIPHTHANE R apfiféeel Bhysical
t hat, def | ' ffset. Only if the bit offset i

upll skl el (UGN <of ons actoss the speci fio

transport channel can bit processing be avoided in
~ combheilegicalobanhelp grefepably dndud RRdedicatebtrafficchamae] (DTCH), a
Set (TFS) signaling is used to define Transport Bl ock

~ dedicated control channel (DCCH), a shared control channel (SHCCH), a common

control channel (CCCH), a common traffic channel (CTCH), a paging control channel
(PCCH) and a broadcast control channel (BCCH).

The preferred association of transport channels with physical and logical
channels is illustrated in Figure 4. For example, the FACE may transport data to the
- SCCPCH from any one of the set of logical channels including the DTCH, the DCCH,
-the SHCCH, the CCCH, or the CTCH. Similarly, the RACH transports data to the

PRACH from any one of the set of logical channels including the DTCH, the DCCH,

the SHCCH, or the CCCH.
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(TB) sizes for each define Transport Format (TF)

al l owed on a specific TrCH The nunber of possible TB
sizes should be m nimzedlio reduce the signaling

load. It is also necessary to choose TB sizes wi sely

since RLC PDU paddi ng can dramatically increase
transm ssi on over head.

) ferabl theres: -
Inforder @ns:@km@ﬁcrlsngu%gfﬁia‘@ﬁ Fipii Qs jtds desitabiety e able
Specifying all 32 results in a significant signallin

g ..
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| 0]

rtant to have as many choi ces as possible on

transport _channels i G VAL.i S thrEngissized shereb
TiCH. Jhis allpre Mgﬁﬁgd%@eﬁgﬁg&ﬁr@ﬁgﬁ Unacknow edged Y

Mode (UM PDU s will be padded to nmatch . .
reducinp¥igelinpBoverhead, witle masupzag é‘?f‘sn!’%'%?é? 0@?@@ f@tU size oplions

éxceeded. i | The relation between RLC PDU c%gd '% 4 TBS
. SI£es W witB 1.C%sep titnaiet paidiag-+ T an
rcducmgﬁéeg‘)ge.%ﬂné%ghéﬁpre?rclarred RLC AM and UM the PDU size

is always octet al.igned and in , i i<\Vi S -cal
gy oo RS e SR AT, 40 PR Logicn

Therefore, MAC individual bit offsetyi, nmust be tagggt?ntqifdata

' ACARMA thah suppe tinfisddn Bt ata payleadsdL.aathsi aaquny
channel, fobHAHU oxcaption of DICH DOCH al | I ogi cal

channel, conbi.pat i op: Eeﬁﬁﬁma%gm@_t ely on
processeHds RayRe ‘éﬂlﬂﬁaﬂoﬁ%"%ﬁt e prior art to have the

14 sane bit offset (+2 bits for RACH.and +3 bits.f .

BAGH alperednMACheadengisobyes boflr e @dig ESSQPCS iendy issues

Table 1 reflects a preferred prior art MAC header size

"associa'%gcgg)é{ﬂ ‘gﬁ;ﬁ&@ si)ﬁ%ghg ahd 1L OrsepntentdtidnRACH)diDey peaghead. The

es b cal Channel T e Logical CH TrCH
TCTF UE-id UE-id CT Field ader: .
alignment is performed k)y maintaning tﬁtea l%%ﬂmlum size MAC headers for the

Logical Channel and TrCH combinations that support limited TB data payload sizes,

and increasing MAC headers for non- data payload size sensitive combinations to the

- same bit offset.

For example, if the data payload size limited combinations have MAC hegd@xs

of X octets (to-i.:al octets) + Y bit (extra bit offset, less than 8) sizes, and non-limited

combination have headers of A octets + C bits and B octets + D bits. Then the C and

D bits are adjusted to match Y bits. In some cases this means A and/or B octets must

be incremented by one octet. It is not necessary for A and B octet sizes to match the X

octet size since TB size = MAC header + RLC PDU and the octet atigned RLC PDU
will conform to the available octet size. MAC headers less than an octet in length are

pefmitted, and in fact desirable, in such cases X, A or B may be 0.
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Field Type Size DCCH DT FACH 3 2 16/32 4 25/41 CH

'CCCH FACH 3 NA NANA3 CICHFACH3 NANA NA 3
SHCCH FACH 0/3 (Note NNA N2A NA 0/3 1) BCCH FACH 3
NANANAS3 DCCHDT RACH 2 2 16 4 24 CH CCCH RACH
2 NANANA2 SHCCH RACH 0/2 (Note NA NA NA 0/2

te 1: [ [ : 11Surs
o it CERR G g i SR ATl will have
prior art MAC header definitions, octet aligned AM nﬂo )
a Y bitlnfRiECThptY! bit@fiset beingeapplicable tovibe 4 headars rzail gical
bit offsets on RACH and FACH when nultiple |ogical

’ lTee. Readit Scfedlsizes do not
Chamn B SIBEL 15255388 TS, S JAC Mot welies do v

potential |y doubl es..t he numher Tr ort rnats,... .
 nocessitflt Dk DEGEE SHIPR dPBIRAMIR Tch T bititios il

increase the efficiency of TFS signaling and allow for
correspRd Ry ?eﬁé‘tdt@ appropeiats BEC PDU isizesdoesadoymtto thevadloaved TB .
common TB size bit offset. Increasing MAC header

sz Ty B S PR PR RO v i

where RLC segnentation across nultiple radio_frame .
betweenTEsCHs typss, sies gt s alwaye pessible ta @diyst égér rence in MAC

solution is to increase the DCCH DTCH TCTF by
header size between the new and old TrCH’s in the allowed TB sizes.

With bit aligned MAC headers, each TrCH type may have a different bit
aligned TB size offset. 'fhc offset is preferably defined by the most limited Logical
Channel and TrCH combination block size, which is specific to the TxCH type.
Therefore, cach TiCH type has an independent optimized MAC header bit offset.

The invention has the additional benefit of removing processor intensive layer
2 bit shifting requirements in the UE and BS equipment. With a common TB size bit
offset for all Logicall Channels types supported by a specific TrCH, it is possible for
recéived radio transmissions to be bit shifted by the physical layer according to higher
layer requirements. It is advantageous to provide bitihifting—at the physical layer
which is already involved in bit manipulations without adding additional overhead, as
opposed to adding this requirement to the higher layer processing requirements.

In 3G system design, RLC and Radio Resource Control (RRC) entities generate
and expect fo rccei;rc data blocks which start on octet boundaries. If MAC headers for

specific TrCH’s have variable bit offiets it is only possible to avoid bit shifting in BS

down-link and MT up-link transmissions. In the MT down-link and BS up-link cases




2 bits on RACH and FACH. A preferred coding is
reflected in Tables 2 and 3 below, respectively for .
FACH and RACH. This resultl8 in conmon RACH TB si zes of
octet+2, i.e. 2 nodulo 8, and FACH TB sizes of
octet+3, i.e. 3 nodulo 8. Another benefit of MAC

. header, bjt alignpe is the ability,te.r.emgve the.U .
it is moh passRble [PRfi PSR VAR 29 e P IF (o AT ot Jo@icaT channel
generates and expects to receive { octet aligned .
type thiRDEERnes\ibt hiveffsetb Onlyiif thehbit ofetAC dranmer foroll yrabimissions

' UTRAN Down Link (DL) and UE Up Link (UL) MAC PDU s

oul d ojd | aye ' AR i : s atd
aoross fi e e RN g focp Bl riteliy bERYHIAR i \orkiinication
physical layer. This is not possible for the UE DL
layers 2ia0d BTRAN UL transmi ssions since physical layer is
unawar e of the | ogical channel type on RACH and FACH.

kﬁcﬁ %@H PhimATdet emisg sEaD¥ngs dsed tal defiegTealsport Block
channe

ypes supported for a given TrCH, the

physi cal | r n pa he eader to octet .ali
(TB) st Torewsh dhne HrrosRoB FoRpbit Al vodiBect spoilic BRLEL The
' needed in UL or DL since the padding is constant for

numbet BE pobsible TBesinsndiouldbe Thimnimyiexl foyredycd Bhe iszgmling load. It is
allowed in each TFS on a specific TrCH should be

m.ni.ni ze r et ' ' : | HpalSati
aiso nGelighy, 68 Shddte) P $ifeq Pieh? Yo RECOPBL) BAIANR b draliftically
_ aligned RLC PDU sjzes in AMand UM for efficient
increasetrangiagsiasf OBOBIDTCH data. | n TDD node bit shifted

MAC headers potentially doubles the nunber of TFs -

PhatraBBedhére 8e Aekines en3RYekEBRITBASEbs fif €th TrCH’s TFS.
Additionally, variable bit shifted MAC headers result

Spectsparal A7 FPdus Sk, Seblcanf L i ot g B8hvoices
_ header bit alignment is defined to avoid duplication
Although itHssilze itgfortant itonkaveoms ompay chali¢egnes RissibeEn dramsport
layer 2 bit shifting. As in the prior art, the MAC
esie i Mod:
channc:l}aleg({i]géh( ﬁéﬁc}:?.ﬁﬂ%lé ﬂll‘%_l_&gﬂglﬁénﬁ stk IRL. COARRASWIHRE Mode (AM)

eld is a flag that provides

and Uria?ﬂ%rl](t)\:v{édcg:gé IIV(I)QdeOEUIt\B ePll)lc_)Igsl: %f?fl be padded to match the next larger TB

size when the previous lower size is exceeded.

The relation between RLC PDU and TB sizes is as follows: TB Size = MAC
Heﬁder Size + RLC PDU Size.

In the preferred RLC AM and UM, the PDU size is always octet aligned and in
Time Division Duplex (TDD) a variable non-octet aligned MAC header exists.
Therefore, MAC individual bit offsets must be taken into account when specifying the
allowed TB sizes.

In TDD, with the exception of DTCH/DCCH all logical channel combinations

on the FACH and separately on the RACH are modified from the prior art to have the




channel type on FACH and RACH transport channel's, i.e.
whet her it carries BCCH, CCCH, CTCH, SHCCH or

dedi cat ed | ogi cal channd# i nformation. Unlike the
prior art, the preferred size and codi ng of TCTF for
TDD are shown in Tables 2 and 3. Table 2: Coding of

i Y,
same bit offfet (D Bt TRORBCHL b 15Chll T0p JARCH Wt Ry iecdggica
or TCH Qver_FACH 01101- Reserved 01111 (PDUs with
channels 3 allowedhg Table bereflesisapdpreforyed mriory erts MA Coteadrr size
protocol) 100 SHCCH 101-111 Reserved (PDUs with this

- specificatié®®di ng Wi || be discarded by this version of the
protocol) Table 3: Codi ng of the Target Channel Type

Field on RACH for TDD DfSl gnation 00 CCCH 0100
DCCH or DTCH Over RACH Reserved 0111 (PDUs
with this coding will be discarded by this version of

Prior Art _t NEDI WACH/EA CEPNVEACHeadek Si@&,q;wségfcapéﬁaﬁﬁlhr}ﬁy S

LogicalCEf GJI vvi F T PE SCargR Ay T Egg ST on TR ERId | Hoader
ocol
. Field | Type Size
DCCH/DT | FACH 3 2 16/32 4 25/41
CH .
| CCCH FACH 3 N/A N/A N/A 3
1CTCH FACH 3 N/A N/A N/A 3
SHCCH FACH 0/3 (Note |N/A N/A N/A 0/3
1) '
BCCH | FACH 3 NA  |NA N/A 3
'DCCH/DT RACH 2 2 16 4 24
CH
CCCH RACH - |2 N/A N/A N/A 2
SHCCH RACH 0/2 (Note | N/A. N/A N/A 0/2
1)

Note 1: SHCCH does not require TCTF when SHCCH is the only channel assigned to
RACH or FACH.

With the prior art MAC header deﬁnitions, octet aligned AM and UM RLC
payloads will result in two possible TB size bit offsets on RACH and FACH when
multiple logical channel types are applied. Octet + 1 or 3 bits for FACH and octet +
or 2 bits for RACH. This potentially doubles the number of Transport Formats that
need to be specified on RACH and FACH.

To increase the efficiency of TFS signaling and allow for more RLC PDU size
choices, it is necessary to have a common TB size bit offset. Increasing MAC header

sizes for CCCH, SHCCH, CTCH and BCCH, should be avoided since these channels




17 Note that the preferred size of the TCTF field of
FACH for TDD is either 3 or_ S bits depending on the
val ue of the 3 nobst signi fikcant bits. The preferred
TCTF of the RACH for TDD is either 2 or 4 bits
dependi ng on the value of the 2 nost significant bits.
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_ . TrCH. Conmon TB si zes reduce signalling overhead and
possiblgolderefare.the puptesrd soheionis nmoressepthe RCODIEd! TCTF by
whi ch increases systemefficiency by reducing the

2 bits oAFeACHP en@FWICHY Arpréféraviteddihg T dcte®RPTabRE RYand 3 below,
i mportant for RACH and FACH channel s where a conmon

Jr u iff nt _traffic types. j [y.
respootiVoly RN REHARL TR bl dpceptiy BRCH TR, dizes of
to DCCH, CCCH, CTCH, SHCCH and DTCH. To allow this
octet+2¢ hpdabidddijo Bnand FACHIR sizes 0f opteef X rireed modulpeki f vy
the total nunmber of octets not just the nunber of RLC

KpbUgF bERSHiL BY MAECheMarbif Al BodisME M cISHBS the UB
type on conmpn channels since the header offset is the |
and RNéfayef grbipshiffiggireguireraeninnkite R} fe generatgssang expects to receive

possible to avoid PLC PDU resizing transport channel

octet alipieHPDTs. Wit ddiatle bit shifted MAT hbaddh anbetie UVRAN Down

header octet offset. Table 4 is a preferre

oy eci ficatd for I For Set (TFS)., in a.3G
Lin (256 fid, OB B O MASEBR S Ralia, 314 dnvsria bil it by
Meeting #10, Tdoc R2-00-057 2. 3GPP TSG RAN Wrking
paddingattou pL4 Ovbeadergand @rovidong” RpaBlgs dndBatofatel thedphysical layer.
Transport Format Set (TFS) Information Need Multi Type

This is ggg%cﬁg{nmgg tf!éf_%l@&‘@ﬁ_?_{)% %?gg?{R%g\? AN bt QRIS Bace physical layer |
is unaware of the logical channel type on RACH and FACH.

If the TrCH bit offset is constant for all logical channel types supported for a
given TrCH, the physical layer can pad the MAC header to octet align the UE DL and
UTRAN UL. No padding indicator is needed in UL or DL since the padding is
constant for the TrCH. -

The number of TFs specifying TB sizes allowed in each TFS on a specific
TrCH should be minimized to reduce the layer 3 signadling load. It is also necessary to

'allc_)w a maximum number of octet aligned RLC PDU sizes in AM and UM for
efficient transfer of DCCH/DTCH data. In TDD mode bit shifted MAC headers
potentially doubles the number of TFs that need to be defined on RACH and FACH
- TrCHs. Additionally, variable bit shifted MAC headers result in requiring layer 2 bit

shifting for all UE DL and UTRAN UL transmissions on RACH and FACH. MAC




channel type >Dedi cated transport The transport
channel channels that is configured with this TFSis
of type DCH >>Dynanic Tra#éport L PI| to Note |
Format | nformation <maxTF> >>>RLC Size MP Integer Unit
is bits (0..4992) Note 2 >>>Nunber of TBs and MP 1 to

header 5 SE0bAASHL 15 B hod T et TP s d L icoms for octet

Integer Unit is nms. Tine Interval dynamc (10,20, TTI

alignedBL.EOPDUY duhbeer dbithifiinigeger Note 3 Transport
bI ocks 0..512 >Common transport The transport channel

type n}t equ '*E?W %ﬁegné%bwg}?i -lérE"tS thlannel'Iype

Format | nf or mat.i on _<maxTF> >>>RLC Si ze I\/P
Field (ﬂ"ﬁitﬁi)e Uhe (TG EV iald is a flag thaoprovidaseidentifisationef the logical
TBs and MP | to Present for every valid
channel type on FACH and RACH transport channels, i.e. whether it carries BCCH,
CCCH, CTCH, SHCCH or dedicated logical channel information. Unlike the prior

art, the preferred size and coding of TCTF for TDD are shown in Tables 2 and 3.

Table 2: Coding of the Target Channel Type Field on FACH for TDD

TCTF Designation
000 _ BCCH
001 CCCH
010 CTCH
01100 DCCH or DTCH
Over FACH
01101- Reserved _
01111 (PDUs with this coding will be discarded by this version of the protocol)
100 SHCCH
101-111 Reserved
(PDUs with this coding will be discarded by this version of the protocol)

Table 3: Coding of the Target Channel Type Field on RACH for

TDD

TCTF ' Designation,

00 : ' CCCH
0100 DCCH or DTCH

Over RACH

0101- Reserved
0111 (PDUs with this coding will be discarded by this version of the protocol)

10 SHCCH

11 " Reserved

(PDUs with this coding will be discarded by this version of the protocel).| - - ...
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TTlI List <maxTF> nunber of TB's (and TTI) for this
RLC Size. ""Nunber of MP Integer Note 3 Transport

bl ocks (0..512) >>>>CHO CE nbde MP >>>>>FDD (no dat a)
>>>>>TDD 19 |Infornmation ed Multi Type and Semantics
description HE errent/GrOL}?enarre reference >>>>>>
Transm ssion CV- Integer Unit is nms. Tine Interval
dynami ¢ (10,20, TTI 40,80) >>>CHO CE Logical MP The

| ogi cal channels Channel List that are allowed to use

Note that ttl*ﬂr—.l. E %Eﬁe&'t SF TAFETV el ol ¥ RCKE For TN RS efther 3 or 5 bits

I's transport channel >>>>Oonf i gured Nul
. The | ogi cal annel s 0 th z
depending oh fie VB OfdBpBTgoR HEMICHY. bis Hio Pretpred TT i e face
this nessage or in the previously stored ]
for TDD is either 2 or 4 bits depending on the value of the 2 most significant bits.
Bit aligﬁcd MAC headers allow common TB sizes to be defined for different
logical channels on the same TrCH. Common TB sizes reduce signalling overhead and

potentially increase the options for RLC PDU sizes, which increases system efficiency by

reducing the need for padding in AM and UM.

This is especially important for RACH and FACH channels where a common
TrCH supports many different traffic types. Optimally for RACH and FACH, each TB
size specified can apply to DCCH, CCCH, CTCH, SHCCH and DTCH. To allow this
capability in octet mode it is preferred to specify the total number of octets not just the
number of RLC PDU octets.

By specifying the total number of octets, if is not necessary to indicate the TDD

MAC header type on common channels since the header offset is the same for all logical

“ channel types. It is also possible to avoid RLC PDU resizing transport channel switching

by taking into account the change in MAC header octet offset. Table 4 is a preferred
specification for a Transport Format Set (TFS) in a 3G system.

References: |

1.  3GPP TSG-RAN Working Group 2 Meeting #10, Tdoc R2-00-057

2. 3GPP TSG-RAN Working Group 2 Meeting #10, Tdoc R2-00-060
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exists but only parity bits exist. If the nunber of
transport blocks = 0, it inplies that neither RLC PDU
data nor parity bits exispg In order to ensure the
possibility of CRC based Blind Transport Format

Det ecti on, UTRAN should configure a transport format

W th nunber of transport block o 0, with a zero-size
transport block. The following is a listing of

acr ony@enditioii hei r neani'ngg as used heEgplinatioM

n
Channel CDMA Code Divi si of IWHH%F‘?) 193\, JEISDARSIEY, (Jme
Net wor k CPCH Common Packet |dnteitidli in Seperstaldentsnsport Format
Traffic Channel DCCH Dedi ¢dnfunGdion: Othaivasmidlis noiGiteded.

Physi cal Channel PDSCH Physii ﬁﬁé: TR
Channel DSCH Downl i nk Shar %:?ﬁﬁ n %%@8 n

o
annel .
Traffic Channel FACH For S ARTEEEC Ahie L mappmg
HORBKFS

Medi um Access Control MAC- ¢ T eirhipdhisgaessage and 2
Control MAC-d Dedicated Mpdilubogicaadennels are configured for
this RB, then this IE is present.
| Otherwise this IE is not needed.

NOTE: The parameter “rate matching attribute" is in line with the RAN WG1

specifications. However, it is not currently in line with the description in 25.302.

NOTE 1: The first instance of the parameter Number of TBs and TTI List within the

Dynafnic transport format information correspond to transport format 0 for this transport
channel, the second to transport format 1 and so on. The total number of configured
transport formats for each transport channel does not exceed <maxTF>.

NOTE 2: For dedicated channels, 'RLC size' reflects RLC PDU size. In FDD for
common channels ‘RLC size' reflects actual TB size. In TDD for common channels since

MAC headers are not octet aligned, to calculate TB size the MAC header bit offset is

added to the specified size (similér to the dedicated case). Therefore for TDD DCH

TrCHs the 4 bit C/T is added if MAC multiplexing is applied, for FACH the 3 bit TCTF
offset is added and for RACH the 2 bit TCTF offset is added.
NOTE 3: If the number of transpoit blocks < 0, and Optional IE "CHOICE RLC

mode" or "CHOICE Transport block size is absent, it implies that no RLC PDU data




Control MAC-sh Shared Medi um Access Control MSC
Mobile Switching Center 22 Ml Mbile Term nal NRT
Non- Real Tinme PCCPCH Primary Common Control Physi cal
Channel PCH Pagi ng Channel PCPCH Physical Common
Packet Channel PDU Protocol Data Units PRACH Physi cal
Random Access Channel PUSCHpPhysical Uplink Shared
Channel RACH Random Access annel RAN Radi o Access
Network RLC Radio Link Control RNC Radi o Network

] ntroller. Radi 0. Resource Control, . SC Site., .

exi PRIV RIS stsHdbe aumpecehivansposihleeks = Phij smplies that

Channel SHCCH Shared Channel Control Channel TB

- neithir RIPEDU Bhiacior Py Hity @dit. hadeelo chvar the @bssibliBPof CRC
Time Division Duplex TF Transport Format

based Blind Transport Format Detection, UTRAN should configure a transport format

with number of transport block <> 0, with a zero-size transport block.

The following is a listing of acronyms and their meanings as used herein:

AM Acknowledged Mode

BCCH Broadcast Control Channel

- |BCH Broadcast Channel

BS Base Station

CCCH Common Control Channel

CDMA Code Division Multiple Access

CN Core Network

CPCH Common Packet Channel

CTGH Common Traffic Channel

DCCH Dedicated Control Channel

DCH Dedicated Channel

DL Down Link

DPDCH  |Dedicated Physical Channel

PDSCH  |Physical Downlink Shared
- 1Channel

DSCH .. Downlink Shared Channel

DTCH Dedicated Traffic Channel

FACH Forward Access Channel

MAC Medium Access Control

MAC< Common Medium Access Control

MACd Dedicated Medium Access
Control

MAC-sh |Shared Medium Access Control

MSC Mobile Switching Center




TFS Transport Format Set

User Equi pnent
USCH Upl i nk Shared Channe,
A wireless transmt
di vision nultiple

system havi ng a physi cal

TrCH Transport Channel UE
UL Up Link UM Unacknow edged Mbde

23 Wiat is clained is: 1.
receive unit (WIRU) for a code
access (CDVA) tel ecommuni cation

|l ayer and a nmedi um access

MT ca rMDbile (l]\dﬁii)malay er,
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P silaf Cdh
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cal channels including a
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Ao o~ ol

(RACH) associated with a

PRACH

L

eHudi ng a dedicated traffic

gontrol channel (DCCH), a

PUSCH S
Cd nt

nI (‘E@% ﬁ%ﬁf%ﬁﬁ?ﬂg

| (SHCCH) and a common
WRU conprising: a

RACH pf

Fomdsar Acoeds Ghametl t 0 proc

RAN RS A Rrerbe by

bss | ogi cal -channel data
data units having a bit
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RILC i
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ReIeS 1 e Eofikrol Nan tnree (7
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); said processor
C header having a sel ected

RNC i

Radso NetworlhCeatrbllen gi cal

thannel within said set of
vMith the FACH where each

RRC MW%B&HG”HUI(;(?I%) UCI1 d.l. UU

nmodul o N where M is an

equal s M
1 8C ' PE@@@ontroﬂer
| SCCPCH | Secondary Common Control
Physical Channel
SHCCH | Shared Channel Control Channel
B Transport Block
TCTFE Target Channel Type Field
TDD Time Division Duplex
TF Transport Format
TES Transport Format Set -
TrCH Transport Channel
UE User Equipment
| UL Up Link
UM Unacknowledged Mode

USCH Uplink Shared Channel




greater than zero (0) and less than N, said processor
configured to associate a MAC header having a sel ected
bit size with each |ogical channel within said set of
| ogi cal channels associated with the RACH where each
MAC header bit size equals M nodulo N where M is an
integer greater than zero (0) and less than N, said
processor configured to provide |ogical-channel data
Wh tor ﬁhe FACH from the MAC | ayer to the physical |ayer
A5G adﬂ‘fﬂo‘?t bl ocks of data, with each transport 24

b' QCkA Ghir8RER taHahtif irBekite MGt M9AFR aqu a coﬂe division multiple
i cal -channel data for the FACH eac
aCCG$Sr EGEMAt) telegoianpinidation Isasteon hauhl@afphysmal naydreandh medium

scoeld GR35 Pl T Sk i sl aer

SlatyCo P88 Eh&Hls, GHh&R dife RaRVfe@hannel is a Time Di
via aqg“gfcaly?%hann%lﬁgata for the RACH f r%ﬂr% ¢ ﬁnneM&%al alynéer ivision

- Duples (HeDphfesivaad dcggss channel afishGH) aﬂsoci%ecbfwiﬂhtaaset of logical

cranfi SR RORRRGHS G B Bl channe

(DC@H9hat§1ﬁB§cDthnﬂé10§dfntﬁfl éi?érﬁeh%SPHl‘@H?f aachﬁlbhecontrol channel
uiber. of transport bl ock iTB) si’zes such

(CCQHé aﬁldaaa:@pmmomtmfﬁcmhame é@T&}H) @ndemmhemtramfor Nhannel is a

DD Hiflor bR LHARE FRACHEP SRR i LB chamnels
mclumﬂ a eRdivatabtadfic @Hml(myl @Hs&icmetdfbdxﬁl%l %ﬁ%a@ccm

each | ogi cal channel associated wth wher e

a shaged phamel iseatiel charnad (SHLGH) aﬁdar]mnnﬁypeorﬁr(dl ahannel (CCCH),
ta identifying the type of the selected
the ﬂg@ﬁmﬁﬂ associ ated with the | ogical channel
. aQitbBessdr cmﬁgwwt@%@é@bs%gﬁalrdh%ﬁbﬁdmefcﬁl ﬂleSFA@H and the

Elaocessor i s configured associ ate a MAC header
RACHKGin dataqumieThaping @ubzteswe eeveﬁly dinopibiadit Wchbeealeissa selected

th ated.traffic channel (DT and the
mteggre%]f 5% @‘%glot é)channel éndcgl) TCTF bit size
obaid HricedddR d\"é@tﬁ%@@éfﬁt@% NieC shadesd hﬁ{‘ﬁfgn@selected bit

control channel , the common control channel
size Witioeaph togi calhdla@mhmﬂmm aam:lu set of logical channels associated with the

FACH where each MAC header bit size equals My modulo N where Mg is an integer
greater than zero (0) and less than N;

said processor configured to associate a MAC header having a selected bit
size with each logical channel within said set of logical channels associated with the
RACH where each MAC header bit size equals M; modulo N where M, is an integer
greater than zero (0) and less than N;

said processor configured to provide logical-channel data for the FACH from
the MAC layer to the physical layer as transport blocks of data, with each transport




channel (CTCH) and to associate a MAC header having a
TCTF bit size of 4 for TDD RACH MAC headers of the
dedi cated traffic channel (DTCH) and the dedicated
control channel (DCCH) and a TCTF bit size of 2 for
TDD RACH MAC headers of t shared channel control
channel (SHCCH) and the connon control channel

4. The WIRU according to claim 3 wherein said

o AR ESENELH o P M PRSP whr

each @dakRBortBlock b€ dafChhDokE! ofa) fifilte Auhiblr oTasRe Wrﬁﬁlolékt(sf B) bit
0110 t he FACH SHCCH having a TCTF coded W|t bi t

sizes sygh thatifhe tmospatblockabitsiges arcof equelenoditonNisizes amil

BT R el 8 AR o

the MRACHaRECH ﬂﬁ\/pmlehl'[gc@ﬁ:amﬂﬁﬂ%wﬂ ltilhobléé t%f Ql%g@ w1tlg lééelrl] transport
aving a c Wi its an e

blockm&:ﬂ@ﬁ uding bfﬂé ﬁ@ﬂﬁeea@ﬁogwa lichsnpel data for theRACH where

each %ﬁﬁ)@l‘iqﬂ{)ﬂi B9 dh Fa2h e%ﬁg&ﬁﬁg er i eg &*t?éiﬁ?ﬁygtr l?fo%k (TB) bit

gured to assocl a avin
sizessiicB thatdhk draspott blecc bitl shzg scark (ﬁhaluabmodask@bbmawd
with the FACH and to associ ate MAC headers having a
bit size of 2 rmdul o Nwth each | ogical channel

agsoci eV PRk lafn 1WAe i@ f&fegécﬁ'% tBnfigured to

claim5 wherein sal rocessor Is confi
assocpto addAC bgader withaachllogith channdl resévididdawithtthe FACH and

cach 55\ DGR 30l B AL TR S LPAE MRS B has o

Targi A KaiI CBFROFid18 (‘I@"lfFﬁﬂfle&iathCideHﬁPﬁﬁ Sthe tX}():e of the selected

| ogi cal -channel data for the FACH wher e
logicad claspociated with the logical channel data
3. The WTRU according to claim 2 wherein said processor is configured to

associate a MAC header having a TCTF bit size of 5 for TDD FACH MAC headers of
the dedicated traffic channel (DTCH) and the dedicated control channel (DCCH)
and a TCTF bit size of 3 for TDD FACH MAC headers of the shared channel control
channel (SHCCH), the common control channel (CCCH) and the common traffic
- channel (CTCH) and to associate a MAC header having a TCTF bit size of 4 for
- TDD RACH MAC headers of the dedicated traffic channel (DTCH) and the
dedicated control channel (DCCH) and a TCTF bit size of 2 for TDD RACH MAC
headers of the shared channel control channel (SHCCH) and the common control
channel (CCCH).

4. The WTRU according to claim 3 wherein said processor is configured to

associate a MAC header for:
the FACH DTCH having a TCTF coded with bits 01100;




formof data units nmade up of data octets. 8. The WIRU
according to claim7 wherein said processor is
configured to associate MAC headers having a bit size
of 3 nodulo N with each | ogical channel associ ated
with the FACH and to associg e MAC headers having a
bit size of 2 nodulo N w th each |ogical channel
associated with the RACH 9. Awireless transmt

| access?%?%%%ﬁ%f@ggag% %’5‘?@1&%@ |tn|gp|ae

DWSFMHIS@P@CPHW %ﬁEEC'Umc%ﬂed a4gesiss temt rol  (MAC)
er _providing data t’'o the

p%%%ééﬁllé@ﬂ hewnaga W&Pﬂ%@/wéﬁl itslf¥lsor t channlel s,
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CHBF B THCCH vivin o TCHEisnded pacey 0T 0comon

C g ‘%?Q)T f channel
(QmCII—{D@%H;}d angphléér t ans?rlﬁljl ﬁ%ﬁ@%lgsr? a!P%D random
- adtkeBAEH £4H06H Iiaviaep ASTBcodedwithi hiks @).set of | ogi cal

channels including a dedicated traffic channel
(DTCH), a dedicated control channel (DCCH), a shared

can nqlheCWrItRIg'ac@ to &lmhék%fh i PIORRsGOR (Coffigured to
channel the conprising: a processor
aSSOC’@&ﬁ']M@Gr@dEbS b@@@gl b Sazel\mg meedido Miwith eact logigakehannel

assocElEE Aty ot NGRS e ialPLAGn G Reking amitsige of 2

modulbaNgeith eheiegdical hanfélelssodidiedwith He Ral@H! denti fying

the type of the selected |ogical channel associ ated
with the | ogical channel data such that the TDD FACH

Ch Ts f dedi.cat ed. traffi c channel
b o S TR B, el 5o bk i v Soceio chagured to
process Iigicatichanfél §ataor tie F AR RagHh VA (ke @Hﬁ&e $als ¥ in the
t he shared channel control channel (SHCCH), onmon
form ofgfata ynits madearp pbdatg)octefs. t he common traffi c channel
(CTCH) have a TCTF bit

7. The WTRU according to claim 1 wherein said processor is configured to
process logical-channel data for the FACH and the RACH where N equals 8 in the

form of data units made up of data octets.

8. The WTRU according to claim 7 wherein said processor is configured to
- associate MAC headers having a bit size of 3 modulo N with each logical channel
associated with the FACH and to associate MAC headers having a bit size of 2
modulo N with each logical channel associated with the RACH.

0. A wireless transmit receive unit (WTRU) for a code division multiple

access (CDMA) telecommunication system having a physical layer and a medium




size of 3; and said processor configured to associate
a MAC header having a selected bit size with each
| ogi cal channel within said set of |ogical channels
associated with the RACH where each MAC header has a

Target Channel Type Field (ZgTF) for data identifying
the type of the selected | ogical channel associ ated
with the logical channel data such that the TDD RACH

e T8 B8 B O it St sl v
via ApRr g o rat R phrils SR et TEE Eifpnt 13 Tie Division
Dupleantiii Dy oforwaird cleaesse ch{10@CHF AGHY asstcifFediwitlsiazeetodf logical
cranfilsahesting LA BSHEC bl APl GBS chnne
(DO, WAy I LA S, b oo channl

e FACH avi ng ed Wt
(CCQH) God a tdoemAsaHrifAcGthanmel G TLH)CaRd coeherviramsfer thannel is a

100:; he FACH [ TCTE d ith hi .001
DI idoge FoepE RO g UL e destberof B <61 oholoigalehannels
1nclu%a lbEt Ay g cilinifel ‘(Bcf?ﬂ{m aﬁ Ee@??@d%}%@ol c%lﬁlgnel (DCCH),

DCCH having a TCTF coded
a sharedCehsmeti¢ontrel chamnet (FHQ(Gd g dndia ¢orhintom dantrad redanté¢le( CCCH),
th ‘ﬁg@CCCH having a TCTF coded with bits 00. 11. The
© SEEWTHI ™y to claim 9 wherein: said processor is
caa@o%gs%@ cbﬁﬁgg%@&saés%eia@@h:m Hehde kAt @icht R@ical channel
.. FACH and the RACH In data units conprised of dat
withiocsaad sset 2 lvgpead cadsmoels sssooidtegurigh the PAGH dehere each MAC

b Ll A o A 2 e o
selectd! 168 thannel associated with the logical channel data such that the TDD
FACH MAC header TCFTs for the dedicated traffic channel (DTCH) and the
dedicated control channel (DCCH) have a bit size of 5 and the TDD FACH MAC
header TCFTs for the shared channel control channel (SHCCH), the common
control channel (CCCH) and the common traffic channel (CTCH) have a TCTF bit

size of 3; and

said processor configured to associate a MAC header having a selected bit
size with each logical channel within said set of logical channels associated with the
RACH where each MAC header has a Target Channel Type Field (TCTF) for data
identifying the type of the selected logical channel associated with the logical
channel data such that the TDD RACH MAC header TCFTs for the dedicated traffic
channel (DTCH) and the dedicated control channel (DCCH) have a bit size of 4 and
the TDD RACH MAC header TCFTs for the shared channel control channel
~ (SHCCH) and the common control channel (CCCH) have a TCTF bit size of 2.




transport bl ock of data including a MAC header and

| ogi cal -channel data for the FACH where each

transport block of data has one of a finite nunber of
transport block (TB) bit sizes such that the

transport bl ock bit sizes are each of a size equal to

3 nodul o 8; and said proces¥or is configured to

provi de | ogical -channel data for the RACH fromthe

MAC | ayer to the physical |ayer as transport bl ocks of
dd0a, UheWdRIhactordingtordain 9 ekhenéingaidpriovedsodisardigured to

C h n._and logi cal -channel data for the RACH
%SO%%@éﬂleﬁaﬁrnéﬁort bl ock of data has one of a finite
N@OEACH DTCHIRRg lr@pzkc&a’etawhhtbit%'rgquosuch t hat

al y :
the transport block bit sizes are eac a size equal

-t the PARIE IMCH hawdng a TCTilk eodarRwithdutsdileg; t o cl ai m 11

M A SHCEHERINE 1T AR Hiflhid G Coaea wi t
bitlisFACH CCCHNay &ded with®its@hft; coded with
bits OllOOl' the F SHCCH havi _ng a TCTF coded with

CH
bithesFAGH CRGH haxmg PtsO18bded with bits

041, q i Lth bits 010;
¢ e RAGH BT i 2 T Bl "o 100 “t e
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R e YR aeedudiagds Gl bhertionysi cal | ayer via
Al \Pratdssdr R cnfRATRPES pFRRES fdtcal WHahfiePdfa for the FACH and
the RACH in data units comprised of data octets; |
said processor is configured to provide logical-channel data for the FACH
from the MAC layer to the physical layer as transport blocks of data, with each
transport block of data including a MAC header and logical-channel data for the
FACH where each transport block of data has one of a finite number of transport

- block (TB) bit sizes such that the transport block bit sizes are each of a size equal to

3 modulo 8; and

said processor is configured to provide logical-channel data for the RACH
. from the MAC layer to the physical layer as transport blocks of data, with each
transport block of data including a MAC header and logical-channel data for the
‘RACH where each transport block of data has one of a finite number of transport
- block (TB) bit sizes such that the transport block bit sizes are each of a size equal to
2 modulo 8.




transfer channel is a Tine D vision Duplex (TDD)
forward access channel (FACH) associated with a set
of logical channels including a dedicated traffic
channel (DTCH), a dedicated control channel (DCCH), a
shared channel control changel (SHCCH), a conmon
control channel (CCCH) and a common traffic channel
(CTCH) and anot her transfer channel is a TDD random

h RA i at.ed ith t of .
"o oo MHen Ry A ding Fe SuRy Ghdtetn R b sonis poufigured
to asééeiae)a MRAC Bedd&abed control channel (DCCH), a shared

channel control channel S and a common control

citaeyRACH DAHH], haviveg adiCtidd c withibiig 01300z essi ng
i ERGH IR Pt o et SBas WG QIBOR, N Wner o N
. | $heFACE STRICHhALRE aFCEF @bdedd/ith bify BEO;(3) ;. when

using a_| ogi cal channel within said set of |ogical
cmﬁaﬂé@{ ihavang a GTF codedwithibitadddei ati ng a MAC

Ih dﬁéldﬁﬁm%géw&ﬂ@%%&&% ;2it zégequal S
MheRACT DV ORISR/ a TCER colléd fABbIigIE®er than zero

(0) and _less than N when using a | ogical channel

wiheRAHIRCEE hasing e i CEF codechmathditeddldil;at ed wit h

e EAH eS| BhUnE AP ARBATERATE ByEchac
heasdRACH CCCBehAGah TOTF ooded Ai IR M is an

i nteger greater than zero (0) and |less than N;
provi di ng | ogi cal -channel data for the FACH fromthe

ot Sgar A s BF a VKRS Bapetifiecliis WARTRPIRI G byred for
use inca dde divasien nailtipl® Seceak (CIDVIRG ltelkabmmh@hichtien 59H§#m having a

Where each tranSport block of "data has one of a
physigahlayer andpe megium aaeessrcomsrolciMAB) layar, svitl the MAK layer

provigeia 6 4 BRSNS PRGBS i ome
transfEEHAdned (8 4 TemASVigiveDilek (FDD) forward access channel (FACH)
associated with a set of logical channels including a dedicated traffic channel
(DTCH), a dedicated control channel (DCCH), a shared channel control channel
(SHCCH), a common control channel (CCCH) and a common fraffic channel (CTCH)

- and another transfer channel is a TDD random access channel (RACH) associated
with a set of logical channels including a dedicated traffic channel (DTCH), a
dedicated control channel (DCCH), a shared channel control channel (SHCCH) and

- a common control channel (CCCH), the method comprising:

processing logical-channel data for the FACH and the RACH in data units
having a bit size evenly divisible by N where N is a selected integer greater than
three (3);

when using a logical channel within said set of logical channels associated
with the FACH, associating a MAC header having a selected bit size with that




physi cal |ayer as transport blocks of data, with each
transport bl ock of data including a MAC header and
| ogi cal -channel data for the RACH where each
transport bl ock of data has one of a finite nunber of
transport block (TB) bit sizes such that the
transport block bit sizes a#%® of equal nodulo N size.
14. The method according to claim 13 wherein the
associ ating of MAC headers with | ogical channels
logicab shanred avhast: tthe MACFACIdeabit dite cQACIS Mpalodd&s N where M is an

integRy afeates e 4are {0y pad isschen Koei cct eq | ogi ol Channel
nonal s, dypgical P Bl T BRE et ot 1Bgl ) P sociated
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e g e S SLREe BfS mc Di: es n
it R AL A1 PN, 0% Rannel “control
cipaowiding $biica)-chhinecl cdataofor chet FACH dhemngle MXXCHayer to the

and the conmmon traffic channel (CICH); .a MAC header
phys{ERl 14§ h SpcrARERar Floeksfotidats, USih Hash tIDSRATI DR of data

: r L.aa r | C1C T
im0 A, MBI (TR e o
transpexiddock afidata hasTGAE ofiiat fisite @uaibe? ofstrawspdrt BlockRDB) bit sizes

MAC headers of the shared channe] control
such frap ocknrt si7es apmpbadealnedulo Wisiemand

( . Ihe he ' (=Y ej
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. | its 01100 i ;
1nclu810ngea WL&E Blaa er an lolgfcalf—sc%annel data for the RACH where each
transport block of data has one of a finite number of transport block (TB) bit sizes

such that the transport block bit sizes are of equal modulo N size.

14, The method according to claim 13 wherein the associating of MAC
headers with logical channels associated with the FACH and the RACH includes
providing a Target Channel Type Field (TCTF) for data identifying the type of the
-selected logical channel associated with the logical channel data in each MAC

header.

15.  The method according to claim 14 wherein:

a MAC header having a TCTF bit size of 5 is used for TDD FACH MAC
headers of the dedicated traffic channel (DTCH) and the dedicated control channel

(DCCH),




the FACH SHCCH having a TCTF coded with bits 100 is
used; the FACH CCCH having a TCTF coded with bits 001
is used; the FACH CTCH having a TCTF coded with bits
010 is used; the RACH DTCH having a TCTF coded with
bits 0100 is used; the RAG{ DCCH having a TCTF coded
wWth bits 0100 is used; the RACH SHCCH having a TCTF
coded with bits 10 is used; and the RACH CCCH havi ng
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t | 8i.m 19 wherein MAC headers having a bit size of
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associated with the FACH and MAC headers having a bit
size of 2 nodulo N are used with each |ogical channel
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control (MAC) layer, wt I"ayer ~“providrng
dtheaFACH B avag & dYEIF eodedwithubits 100/isafsed;

HRFROH AT e ST Qded with bits 001 is used:
the FACH CTCH having a TCTF coded with bits 010 is used;
the RACH DTCH having a TCTF coded with bits 0100 is used;
the RACH DCCH having a TCTF coded with bits 0100 is used;
the RACH SHCCH having a TCTF coded with bits 10 is used; and
the RACH CCCH having a TCTF coded with bits 00 is used.

17,  The method according to claim 16 wherein a MAC headers having a bit
size of 3 module N are used with each logical channel associated with the FACH and
MAC headers having a bit size of 2 modulo N are used with each logical channel
associated with the RACH.

18.  The method according to claim 17 wherein logical-channel data for the
FACH and the RACH is processed in the form of data units made up of data octets
whereby N equals 8. | |




transfer channel is a Tine D vision Duplex (TDD)
forward access channel (FACH) associated with a set
of logical channels including a dedicated traffic
channel (DTCH), a dedicated control channel (DCCH), a
shared channel control chanpel (SHCCH), a comon
control channel (CCCH) and a common traffic channel
(CTCH) and anot her transfer channel is a TDD random

N RACH). h f
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| ogi cal channel within said set of |ogical channels

associated wth the FACH associating a MAC header
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chandeldissatiatbdtwith the RAGHNnel (DTCH) and the dedi cat ed
control channel (DCCH) have a bit size of 5 and the
TDD FACH MAC header TCFTs for the shared channel
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with a set of logical channels including a dedicated traffic channel (DTCH), a
- dedicated control channel (DCCH), a shared channel control channel (SHCCH) and
a common control channel (CCCH), the method comprising:

when using a logical channel within said set of logical channels associated
with the FACH, associating a MAC header having a selected bit size with that
logical channel where the MAC header has a Target Channel Type Field (TCTF) for
data identifying the type of the selected logical channel associated with the logical
channel data such that the TDD FACH MAC header TCFTs for the dedicated traffic
- channel (DTCH) and the dedicated control channel (DCCH) have a bit size of 5 and
the TDD FACH MAC header TCFTs for the shared channel control channel




22. The nethod according to claim21 wherein a MAC
header for: the FACE DTCH having a TCTF coded with
bits 01100 is used; the FACH DCCH having a TCTF coded
with bits 01100 is used; the FACH SHCCH having a TCTF
coded with bits 100 is usedjz,the FACH CCCH having a
TCTF coded wth bits 001 is used; the FACH CTCH
having a TCTF coded with bits 010 is used; the RACH
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the FACH CCCH having a TCTF coded with bits 001 is used;

the FACH CTCH having a TCTF coded with bits 010 is used;

the RACH DTCH having a TCTF coded with bits 0100 is used;

the RACH DCCH having a TCTF coded with bits 0100 is used;

the RACH SHCCH having a TCTF coded with bits 10 is used; and

the RACH CCCH having a TCTF coded with bits 00 is used.

23.  The method according to claim 21 wherein:

logical-channel data for the FACH and the RACH is processed in data units
comprised of data octets;

logical-channel data for the FACH is provided from the MAC layer to the
physical layer as transport blocks of data, with each transport block of data
including a MAC header and logical-channel data for the FACH where each




t he FACH DCCH having a TCTF coded with bits 01100 is
used; the FACH SHCCH having a TCTF coded with bits
100 is used; the FACH CCCH having a TCTF coded with
bits 001 is used; the FACH CTCH having a TCTF coded
with bits 010 is used; th RACH DTCH havi ng a TCTF
coded with bits 0100 is useg t he RACH DCCH havi ng a
TCTF coded with bits 0100 is used; the RACH SHCCH
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the RACH SHCCH having a TCTF coded with bits 10 is used; and
the RACH CCCH having a TCTF coded with bits 00 is used.

25, A wireless transmit receive unit (WTRU) for a code division multiple
access (CDMA) telecommunication system having a physical layer and a medium
access control (MAC) layer, with the MAC layer providing data to the physical layer
via a plurality of transport channels utilizing data transfer blocks of specific sizes
- for each channel, where one transfer channel is a Time Division Duplex (TDD)
forward access channel (FACH) associated with a set of logical channels including a
dedicated traffic channel (DTCH), a dedicated control channel (DCCH), a shared
channel control channel (SHCCH), a common control channel (CCCH) and a
common traffic channel (CTCH), the WTRU comprising:




the MAC | ayer to the physical l|ayer as transport

bl ocks of data, with each transport block of data

i ncluding a MAC header and | ogi cal -channel data for
the FACH where each transport bl ock of data has one
of a finite nunber of transgort block (TB) bit sizes
such that the transport block bit sizes are of equa
nmodul o N size. 26. The WIRU according to claim25
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29. The WIRU according to claim 28 wherein said
processor_is configured to associate MAC headers

. Révi ndhe WILR(S mzeondﬂngtmolaun&ﬂwhmdm saidiproogssoalis configured
o assSOaHN nelMA%Sﬁea RN tﬁ loglcal cﬂgnnel associated with the FACH
where each MAC header has a Target Channel Type Field (TCTF) for data
identifying the type of the selected logical channel associated with the logical

channel data.

27.  The WTRU according to claim 26 wherein said processor is configured
to associate a MAC header having a TCTF bit size of 5 for TDD FACH MAC headers
of the dedicated traffic channel (DTCH) and the dedicated control channel (DCCH)
and a TCTF bit size of 3 for TDD FACH MAC headers of the shared channel control
channel (SHCCH), the common control channel (CCCH) and the common traffic
channel (CTCH).

28. The WTRU according to claim 27 wherein said processor is configured
to associate a MAC header for:

the FACH DTCH having a TCTF coded with bits 01100;




30. The WIRU according to claim29 wherein said
processor is configured to process |ogical-channe
data for the FACH where N equals 8 in the formof data
units nmade up of data octets. 31. The WIRU accordi ng
to claim25 wherein said pregessor is configured to
process | ogical -channel data for the FACH where N
equals 8 in the formof data units nmade up of data
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control channel (CCCH) and a common traffic channel
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32.  The WTRU according to claim 31 wherein said processor is configured
to associate MAC headers having a bit size of 3 modulo N with each logical channel
associated with the FACH.

33. A wireless transmit receive unit (WTRU) for a code division multiple
access (CDMA) telecommunication system having a physical layer and a medium
access control (MAC) layer, with the MAC layer providing data to the physical layer
via a plurality of transport channels, where one transfer channel is a Time Division
Duplex (TDD) forward access channel (FACH) associated with a set of logical
channels including a dedicated traffic channel (DTCH), a dedicated control channel
(DCCH), a shared channel control channel (SHCCH), a common control channel
(CCCH) and a common traffic channel (CTCH), the WTRU comprising:




size of 3. 34. The WIRU according to claim33 wherein

sai d processor is configured to associate a MAC

header for: the FACH DTCH having a TCTF coded with

bits 01100; the FACH DCCH having a TCTF coded with

bits 01100; the FACH SHCCHgaving a TCTF coded wth

bits 100; the FACH CCCH having a TCTF coded with bits

001; and the FACH CTCH having a TCTF coded with bits

0 t,0
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size C header for: the FACH DTCH having a TCTF coded with
i"ts 01100; the FACH DCCH having a TCTF coded with
bits 01100; the FACH SHCCH having a TCTF coded with
blts 100; the FACH CCCH having a TCTF coded with bits
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the FACH DTCH having a TCTF coded with bits 01100;
the FACH DCCH having a TCTF coded with bits 01100;
the FACH SHCCH having a TCTF coded with bits 100;
the FACH CCCH having a TCTF coded with bits 001; and
the FACH CTCH having a TCTF coded with bits 010.

35. The WTRU according to claim 33 wherein:

said processor is configured to process logical-channel data for the FACH in
data units comprised of data octets; and

said processor is configured to provide logical-channel data for the FACH
from the MAC layer to the physical layer as transport blocks of data, with each
transport block of data including a MAC header and logical-channel data for the
FACH where each transport block of data has one of a finite number of transport
block (TB) bit sizes such that the transport block bit sizes are each of a size equal to
3 modulo 8. |




use in a code division nmultiple access (CDVA)

t el ecomuni cati on system having a physical |ayer and
a medi um access control (MAC) layer, with the MAC

| ayer provides data to the physical |ayer via a
plurality of transport chanpels, where one transfer
channel is a Tinme Division Duplex (TDD) forward access
channel (FACH) associated with a set of |ogical
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od according to claim 38 wher a MAC header
(CTCRauthegnetho¢Temprising;ze of 5 is used for TDD FACH MAC

processing logical-channel data for the FACH in data units having a bit size

ol

evenly divisible by N where N is a selected integer greater than three (3);

when using a logical channel within said set of logical channels associated
with the FACH, associating a MAC header having a selected bit size with that
logical channel where the MAC header bit size equals Mg modulo N where M is an
integer greater than zero (0) and less than N; and

providing logical-channel data for the FACH from the MAC layer to the
physical layer as transport blocks of data, with each transport block of data
including a MAC header and logical-channel data for the FACH where each
transport block of data has one of a finite number of transport block (TB) bit sizes
such that the transport block bit sizes are of equal modulo N size.




headers of the dedicated traffic channel (DTCH) and
the dedi cated control channel (DCCH); and a MAC
header having a TCTF bit size of 3 is used for TDD
FACH MAC headers of the shared channel control
channel (SHCCH), the comomgontrol channel (CCCH)
and the common traffic channel (CTCH). 40. The nethod
accordl ng to claim39 wherein a MAC header for: the
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to claim40 wherein MAC headers having a bit size o
3 nodul o ‘N are used with each | ogi cal channel -
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or the FACH Is processed in the formof data
(Dccgﬁftshnade up of data octets whereby N equals 8. 44.
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tel ecommuni cation system having a physical |ayer and
a di um access control (MAC) layer, with the MAC
14er The method according to claim 39 wherein a MAC header for:
the FACH DTCH having a TCTF coded with bits 01100 is used;
the FACH DCCH having a TCTF coded with bits 01100 is used;
the FACH SHCCH having a TCTF coded with bits 100 is used;
the FACH CCCH having a TCTF coded with bits 001 is used; and

the FACH CTCH having a TCTF coded with bits 010 is used.

41.  The method according to claim 40 wherein MAC headers having a bit

size of 3 modulo N are used with each logical channel associated with the FACH.

42.  The method according to claim 41 wherein logical-channel data for the
FACH is processed in the form of data units made up of data octets whereby N

equals 8.




providing data to the physical layer via a plurality
of transport channels, where one transfer channel is
a Time Division Duplex (TDD) forward access channel
(FACH) associated with a set of |ogical channels

i ncluding a dedicated traffi¢c channel (DTCH), a

dedi cated control channel (DCCH), a shared channel
control channel (SHCCH), a common control channel
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FACHhislpsetesséd i ghe forng ofnimeh sndgsagietupdof datahodtb® whereby N

gAgH associ ating a MAC header having a selected bit
Cquagi9e with that |ogical channel where the MAC header
has a Target Channel Type Field (TCTF) for data
identifying the type of the selected |ogical channel
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F I\/AC header TCFTs .for the dedi cated
size ?%W%O% %Cﬁachamn%q% chane | assesiated witly fhe FACH.
channel (DCCH) have a bit size of 5 and the TDD FACH
MAC header TCFTs for the shared channel control
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(CTCH)Ethe method comprising:

when using a logical channel within said set of logical channels associated
'with the FACH, associating a MAC header having a selected bit size with that
- logical channel where the MAC header has a Target Channel Type Field (TCTF) for
- data identifying the type of the selected logical channel associated with the logical
channel data such that the TDD FACH MAC header TCFTs for the dedicated traffic
channel (DTCH) and the dedicated control channel (DCCH) have a bit size of 5 and
the TDD FACH MAC header TCFTs for the shared channel control channel
(SHCCH), the common control channel (CCCH) and the common traffic channel
(CTCH) have a TCTF bit size of 3.

46.  The method according to claim 45 wherein a MAC header for;
the FACH DTCH having a TCTF coded with bits 01100 is used;
the FACH DCCH having a TCTF coded with bits 01100 is used;




physi cal |ayer as transport blocks of data, wi th each
transport bl ock of data including a MAC header and

| ogi cal -channel data for the FACH where each
transport bl ock of data has one of a finite nunber of
transport block (TB) bit sigzes such that the
transport block bit sizes are each of a size equal to
3 nodul o 8. 48. The nethod according to claim47
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the FACH SHCCH having a TCTF coded with bits 100 is used;
the FACH CCCH having a TCTF coded with bits 001 is used; and

the FACH CTCH having a TCTF coded with bits 010 is used.

49. A wireless transmit receive unit (WTRU) for a code division multiple
- access (CDMA) telecommunication system having a physical layer and a medium
access control (MAC) layer, with the MAC layer providing data to the physical layer
via a plurality of transport channels utilizing data transfer blocks of specific sizes

for each channel, where one transfer channel is a Time Division Duplex (TDD)
random access channel (RACH) associated with a set of logical channels including a
- dedicated traffic channel (DTCH), a dedicated control channel (DCCH), a shared
channel control channel (SHCCH) and a common control channel (CCCH), the
WTRU comprising:




greater than zero (0) and less than N; and said
processor configured to provide |ogical-channel data
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channel data.

51.  The WTRU according to claim 50 wherein said processor is configured
to associate a MAC header having a TCTF bit size of 4 for TDD RACH MAC
headers of the dedicated traffic channel (DTCH) and the dedicated control channel
| (DCCH) and a TCTF bit size of 2 for TDD FACH MAC headers of the shared
channel control channel (SHCCH) and the common control channel (CCCH).

52.  The WTRU according to claim 51 wherein said processor is configured
to associate a MAC header for:

the RACH DTCH having a TCTF coded with bits 0100;

the RACH DCCH having a TCTF coded with bits 0100;




54. The WIRU according to claim53 wherein said
processor is configured to process | ogical-channel
data for the RACH where N equals 8 in the formof data
units nmade up of data octets. 55. The WIRU accordi ng
to claim49 wherein said processor is configured to
process | ogi cal - channel dat 42f or the RACH where N
equals 8 in the formof data units nmade up of data
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- 57. A wireless transmit receive unit (WTRU) for a code division multiple
access (CDMA) telecommunication system having a physical layer and a medium
access control (MAC) layer, with the MAC layer providing data to the physical layer
via a plurality of transport channels, where one transfer channel is a Time Division
. Duplex (TDD) random access channel (RACH) associated with a set of logical

- channels including a dedicated traffic channel (DTCH), a dedicated control channel
(DCCH), a shared channel control channel (SHCCH) and a common control channel
(CCCH), the WTRU comprising:
a processor configured to associate a MAC header having a selected bit size
with each logical channel within said set of logical channels associated with the




58. The WIRU according to claim57 wherein said
processor is configured to associate a MAC header

for: the RACH DTCH having a TCTF coded with bits 0100;
t he RACH DCCH having a TCTF coded with bits 0100; the
RACH SHCCH having a TCTF cogled with bits 10; and the
RACH CCCH having a TCTF coded with bits 00. 59. The
WIRU according to claim57 wherein: said processor is
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said processor is configured to process logical-channel data for the RACH in
data units comprised of data octets; and

said processor is configured to provide logical-channel data for the RACH
from the MAC layer to the physical layer as transport blocks of data, with each
transport block of data including a MAC header and logical-channel data for the
RACH where each transport block of data has one of a finite number of transport
block (TB) bit sizes such that the transport block bit sizes are each of a size equal to
2 modulo 8.

60. The WTRU according to claim 59 wherein said processor is configured
to associate a MAC header for:

the RACH DTCH having a TCTF coded with bits 0100;

the RACH DCCH having a TCTF coded with bits 0100;

the RACH SHCCH having a TCTF coded with bits 10; and




associated with a set of |ogical channels including a
dedicated traffic channel (DTCE), a dedicated control
channel (DCCH), a shared channel control channel
(SHCCH) and a common control channel (CCCH), the
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( gl%cvl_i%ing logical-channel data for the RACH from the MAC layer to the
physical layer as transport blocks of data, with each transport block of data
including a MAC header and logical-channel data for the RACH where each

transport block of data has one of a finite number of transport block (TB) bit sizes

such that the transport block bit sizes are of equal modulo N size.

62. The method according to claim 61 wherein the associating of MAC
headers with logical channels associated with the RACH includes providing a
Target Channel Type Field (TCTF) for data identifying the type of the selected
logical channel associated with the logical channel data in each MAC header.

63.  The method according to claim 62 wherein:




64. The nethod according to claim63 wherein a MAC
header for: the RACH DTCH having a TCTF coded with
bits 0100 is used; the RACH DCCH having a TCTF coded
with' bits 0100 is used; the RACH SHCCH having a TCTF
coded with bits 10 is used;4sand the RACH CCCH havi ng
a TCTF coded with bits 00 is used. 65. The nethod
according to claim64 wherein MAC headers having a bit
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66.  The method according to claim 65 wherein logical-channel data for the
RACH is processed in the form of data units made up of data octets whereby N

equals 8.

67.  The method according to claim 61 wherein logical-channel data for the
RACH is processed in the form of data units made up of data octets whereby N
equals 8.

68.  The method according to claim 67 wherein MAC headers having a bit
size of 2 modulo N are used with each logical channel associated with the RACH.

69. A method for a wireless transmit receive unit (WTRU) configured for

use in a code division multiple access (CDMA) telecommunication system having a




| ogi cal channel where the MAC header has a Tar get
Channel Type Field (TCTF) for data identifying the
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bits 00 is use

70.  The method according to claim 69 wherein a MAC header for:
the RACH DTCH having a TCTF coded with bits 0100 is used;
the RACH DCCH having a TCTF coded with bits 0100 is used;
the RACH SHCCH having a TCTF coded with bits 10 is used; and
- the RACH CCCH having a TCTF coded with bits 00 is used.

71.  The method according to claim 69 wherein:

logical-channel data for the RACH is processed in data units comprised of
data octets; and
_ logical-channel data for the RACH is provided from the MAC layer to the
~physical layer as transport blocks of data, with each transport block of data
‘including a MAC header and logical-channel data for the RACH where each
transport block of data has one of a finite number of transport block (TB) bit sizes
such that the transport block bit sizes are each of a size equal to 2 modulo 8.
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72.  The method according to claim 71 wherein a MAC header for:
the RACH DTCH having a TCTF coded with bits 0100 is used;

the RACH DCCH having a TCTF coded with bits 0100 is used;

the RACH SHCCH having a TCTF coded with bits 10 is used; and
the RACH CCCH having a TCTF coded with bits 00 is used.




