erELESS COMVUNI CATI ON SYSTEM W TH SELECTI VELY SI ZED

DATA TRANSPORT BLOCKS This 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 sgtective sizing of data

bl ocks for wireless transport of data in an efficient
manner. BACKGROUND OF THE | NVENTI ON Radi o
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signaling between User Equi pnent (US), such as a
Mobile Termi nal (MI), and a Base Station (BS) or
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In 3G Tine Division Duplex (TDD), TrCHs are a
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60/176 1%8"3&%}31 %/I E@%ﬁy physi cal resources_ Tral data is
transferred in sequentlal groups of Transport Bl ocks .
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TBS is transmitted in a given Transm ssion Trne
partlculal' N Yellechive lsizingdsel deay bluvket fof Urelebsl tBaspodteft UM in an
(BS) physical reception of Trals require know edge of
ffici tTrans_ort Bl ock (TB) si zes. For each TrCH, a
© ‘“en'?ﬁgﬁggbrt Format Set (TES) is specified containing
Transport Formats (Ths). 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 fim ayrgeNpiorarAn IRVENTRDRES are
deflned mnt%tggspect to each TrCH. Radi o
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potentlal TrCH TB_si zes respectively,
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TB sizes specified for the TFS of a particular TrCH
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transfer of variable size data bl ocks, a Radi o Link
of Trans@orit Bhicks RIDs) plafiniedieas Taaswpgme hledk Sotsa¥BSs). Each TBS is
re- assenbly nult|pIeX|ng function and a paddi ng
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ransm ssi on RLC and when the nsf erred
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size. The padding ftnttion increases the data bl ock

(TB) size®t segnented data bl ock size by padding with extra
bits to fit a IB size. Segnent ati on and
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it is not permtted, for ex f or Conmon
Formats @'Hs} o|Eachahledefiacod) TBéy p@l@p{)@&? af amlﬁcﬂqgumber of TBs
payl oad requirenents for a TrCH carrying | ogical CCM
data are inherently restricted. The RLC
processing results in blocks of data call Protoco
Data Units (PDUs). A certain anpunt of each RLC PDU
is required for control information. Using a 3
relatively small PLC PDU results in a |lower transfer
data to control information ratio consequently
resulting in a less efficient use of radio resources.




113 sizes are the sumof the RLC PDU size and a

Medi um Access Control (MAC) header size. The MAC
header size is dependent of the class of traffic,
which is indicated by the2lLogi cal Channel type. A
Target Channel Type Field (TCTF) is provided in the
MAC header to indicate to whi ch | ogi cal channel a TB

where e‘?f‘alam|P9€§Eé§y Tra can suLﬁg It| Ie Iﬁgﬁgam 2 finite

al l oned TB si zes nust support several NAC header
number of patential TB sizies arcRddfinedi willi :especd to egclddr@Hand NRT
user data, the RLC generat es oct et aligned (8 bit
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recogni zed that, if MAC header sizes for differ ent
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transm ssions. TB sizes have to be defined for
minimizesRRET fignalitCand Huensmbedof poicotinl T sizes respectively.
respectively. This increases signaling overhead and
efficient ﬁggtﬂj% a |§ resou%%gﬁ@%%%ggﬁ él?es‘ﬁﬁlﬁed for
oct et al i gned. MAC header 5i.zes as is currently done
the TFS pha parcubrd igdhe HAweyers yauag sire dg blasks st that can not be
sharing of TB sizes between different Logical Channel '

predicted, YoeRadlUA caess INeRedkaGeANYRadsCaraNe gV affnaling data,
since the MAC header size nust be at least 8 bits in

tio MAC Pr ot ocol
as well a0 Rl s T By AR BB fomscio o)~ Thi 1 o
Generation Partnership Project, Technical
Teplowt faaticomaatoupf Gaibla 998, dyaddecks, 35Radip Bink Control
generation TDD node, certain TrCH and Logl cal Channel
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(RL )pand i ncréeasi ng MAC. O\fer head %ou[%ﬁ gvm " pacdtis
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and as described, reduces overall radio resource
prior to teddfsndsgos WRILC and isAxeldi whah thasransfengdidaed bldelt is larger then
W t hout common MAC header bit offsets, it is not
0
the maxi ns%@é%nﬁgﬂtg#om‘% Ip% %jr ecel ve’dl racnsegh?rgaga block or
hysi cal |ayer since the b|t offset is based on the
segmenteﬂ itz hlocksiatel paddiagwiite sxEa bifoto Béaidddairenhi | e at
t he physical |ayer. Therefore, TB's have to be
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eterm nation before bi t shlftlng can occur. This
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_ that with TrCH specific bit aligned MAC headers, bit
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addi tional processing overhead is introduced. 5

carrymglggﬁ%{lg‘?nqmm cg%%?nmgég'}{ﬁ%g&% Izeés a pI urality of

rotocol layers includin hysi cal | ayer an
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| ayer provides data to the physical |ayer via
A certainPhsioaht bf cathtRBCSPDU i§ haquedd férT 6ol infofhation. Usmg a
transport channel (TrCH) is associated with a set of
| ogi cal channels for transporting |ogical channel
data within transport channel data. At |east one TrCH
is associated with a set of |ogical channels having
at least two |ogical channels of different types.



different fromthe MAC header bit size for TBs
transporting data for either a different TrCH or a

di fferent sel ected |ogical channel. Preferably,
for TrCls associated witBA a set of nultiple types of
| ogi cal channels, a fixed MAC header bit sir is
associated with each | ogical channel within the set

of loqical_channe]s.and is sel ect such that. each .. ;
relatively fmoall %@aoﬂ&su i1 §idl£’8"eé &'ﬁ‘&f"é“f %%F?oﬁm}ﬂﬁ’ 4{fon ratio
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or nore |logical channels of the set associated with
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the nost restricted TrCH | ogi cal channel conbination

ayl.oad regpi nt . R rably, the TrCHs
the best ‘%ﬁ(ﬂ%@%ﬁﬁﬁaﬁ %ggs%acgﬁgﬁfggl (FACH) associ at ed
wth a set of |ogical channels including a dedicated
TBrsifds arecttenmemn 0DHGHRLG Riobh siac emdcoddediun Hgegss Control
(DCCH), a shared channel control channel (SHCCH), a
(MAC) e depggan g%gmg r}'%'ﬂﬁ@f‘%e (£IHdnRALoAHEONIRN ot raffld, Gvhich

chann ( ‘a random access channe

(RACH)
. . .. associated wth set of |ogical channe i ncl.udi .
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case, each MAC header preferably has a Target Channe
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MAC header. The nmodulo N bit size M of the MAC header

of allowédsTBrsefesmanstysuppaodeioral MAL Iwrder 81485-2 nodul o 8 for
RACH. The TCTF data field bit size is
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respect to RACH MAC headers associated with the CCCH
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.. headers _assocjiated with the DCCH and DTCH | ogi ca
maintaing@ gHereehen pagdding is reguikeddi ng to the first aspect of
the present invention, there is provided an apparatus
for code division nmultiple access (CDVA)
t el ecommuni cations conprising: a processor configured
to process data in a physical |ayer and a nedi um
access control (MAC) | ayer such that the MAC | ayer
communi cates data with the physical |ayer via a
plurality of transport channels, where one transport



(SHCCH), a common control channel (CCCH) and a conmmon
traffic channel (CTCH) and anot her transport channel
is a TDD random access channel (RACH) associated with
a set of |ogical channels i ngl udi ng a dedi cat ed
traffi c channel (DTCH), a dedicated control channel

a shared channel control channel % and
Appbfmb rhasorgcoghizedathad) i{ &E4G besder smcscf@g erent Logical

configured to process a MAC header with respective
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EACH DCCH having a TCTF coded with bits 01100 t he

logical Ch&meRicédpebavelpg ThiCifereds digalimgboverhafd antlheduces RLC
FACH CCCH having a TCTF coded with bits 001; the EACH
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havi ng a TCTF coded with bits 0100; the RACH SHCCH
Speoifpmgaodater aligned MAG headarssizes as il cumenibadaneoarsome 3
having a TCTF coded with bits 00. According to
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Technicak@peifietfiaoroen, Jonadi99P, pagssH)-35ad 3ad geeetionfdBimode,
a dedi cat ed traffi c channel (DTCH), a dedicated

certain TROH £hd Gt | CLESHS) corabAabag takanngl 16aRkd Akansfer block
channel (S , a conmmon control channel (CCCH) and
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associated with a set of |ogical channels including
definitioat dre apecificetooLogicdk dihmaneldspacafi¢ iMAChbeader t(loﬂifﬂr‘rbts and as
and a dedi cated control channel (DCCH), and at | east
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where N is a selected integer greater than three;

not possililefes MTgldvagiliadd archB$haep-lokt aadsnissiogs Gmloctelnmﬂigﬁl sceived
assom ated with 7d the EACH with EACH MAC headers
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for logical channels associated with the RACH with
which cRagH badnbeadedilenbeithe ghysicaabyemn T aaltae, BBSs dawetto be
size equals M nodulo N bits. According to the

transfercbd ft IT%P%?@? ®dr &%ﬁéf hRRERSCMiteininaibh ®Bfork MY shifitng can occur.
provi d for code division multiple access
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control (I\/AC) | ayer, with the I\/AC | ayer providing
Applicaritdiaa réa gofieedpthys withl TiGH speaifia bat gdigned MAY béaders, bit
transport channels, where one transport channel is a
Time Division Duplex (TDD) forward access channel
(EACH) associated with a set of |ogical channels
including: at |east one of a dedicated traffic
channel (DTCH) and a dedi cated control channel
(DCCH), and at |east one of a dedicated traffic
channel (DTCH), a dedicated control channel (DCCH), a
shared channel control channel (SHCCH), a common



DETAI LED DESCRI PTI ON OF THE | NVENTI ON Figure 1
illustrates a sinplified wireless spread spectrum
code division nultiple access (CDMA) comruni cation
system 18. A node b 26 wiyhin the system 18
conmuni cates wi th associ ated user equi pmrent (UE)
20-24 such as a nobile term nal L The node b 26
shiftingh#ss kaosinngt ¢hes physicalnlaysr |and pgcydch opdls BECFURE v Yarhead is
either a single base station (BS) 28 (shown in Figure
or nultiple base stations. A Goup of node bs 26,
IDHOdué%134 is connected to a radio network controller
(RNC) 36. To transfer communicati ons between RNCs
36-40, an interface (I UR) 42 between the RNCs is
utilized. Each RNC 36-40 is connected to a nobile
swtching center (MSC) 44 which in turn is connected
to the Core Network (CN) 46. To communi cat e
within the system 18, many tyPes of communi cation
channel s are used, such as dedicated, shared and
comon. Dedi cated physical channels transfer data
bet ween a node b 26 and a particular UE 20-24. Conmmon
and shared channels are used by nultiple UEs 20-24 or
users. Al of these channels carry a variety of data
including traffic, control and signaling data.
Si nce shared and comon channels carry data for
di fferent users, data is sent using protocol data
units (PDUs) or packets. As shown in Figure 2, to
regulate the 9 flow of data fromdiffering sources
48, 50, 52 into a channel 56, a controller- 54 is
used. One common channel used for transmtting
data to the UEs 20-24 is a forward access channe
(EACH) 58. As shown in Figure 3, the EACH 58
originates in a RNC 36 and is sent to a node b 28-34
for wireless transm ssion as a spread spectrum si gha
to the UEs 20-24. The FACH 58 carries several data
types fromvarious sources, such as a commobn contro
channel (CCCH), dedicated control and traffic channe
(DCCl'l and DTCH), and a downlink and uplink shared
channel (DSCH and USCH) control signaling via a
shared control |ogical channel (SIICCH . The FACT! 58
al so carries control signaling out of band and
simlar data transmtted via the 1UR 42 from ot her
RNCs 38-40, such as CCCH, DCCH and DTCH control data.
Various controllers are used by the RNC 36 to contro
- the flow of data. Aradio link controller (PLC) 64
handl es the CCCElI. A dedicated nmedi um access
controller (MAC-d) 66 handles the DCCH, the DTCH A
shared nedi um access controller (MAC-sh) 68 handl es
the ASCH, USCFI control signaling. Controlling the
EACH 58 is a conmon nedi um access controller (MAC c)
60. Wth reference to Figure 4, there is
illustrated a preferred channel mapping with respect
to the MAC | ayer 70 and the physical |ayer 72. The
transport channels (TrCHs) 74 transport data over the
physi cal |ayer 72 to associ ated physical channels 76.
Each of the TrCHs 74 is associated with one or nore
| ogi cal channels 78. The Tral s conmuni cate by using
transport bl ocks (TB) which are conprised of a MAC
header and associ ated | ogical channel data in a RLC
PDU. The MAC header has 10 | ogical channe
identification information. Preferably, the RLC PDU
is defined by data octets, so that the RLC PDU bit
si ze equals 0 nodul o 8. Preferably, the TrCHs 74
i ncl ude a dedi cated channel (DCH), a downlink shared
channel (DSCH), a common packet channel (CPCH), a
random access channel (RACH), a forward access
channel (FACH), a paging channel (PCH) and a



Ln order to nake efficient use of TBS size
definitions, it is desirable to be able to use al
speci fied TB sizes for all Logical Channel types
supported by a respectives TrCH This allows the
nunber of specified TFs for a TFS to be m nim zed
thereby reducing signaling overhead, while naxim zing
the nunber of RLC PDU size options redu0|ng t he
over head asSHEIVIMARWQK THE BXYENEINon and
paddi ng. TB and TBS assi gnnment is acconplished

A VCDMAL tel eammemsinicrtidaCsyséede ntibzer s phiralityCef| pgteal layers
channel conbi nations that support Ilnrted TB dat a
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A bit aligned MAC header resolves both the radio
MAC layes sprovidesedatacioe ey physigek layes ovie splogalifyt of {rpuspert channels
signaling and PLC segnentation and paddi ng over head.

rCHs). TRACRE It -28p8% tchiafinSle( TrUER dsodiated aiithi Hget SL10gicH] Bhannels
@ S)S|z(e: N%C:ﬁ&gders for the Logi cal Channel and %?%H

for transripne IR TRPRLG Qe huporepRpeRiaP i B3 one Tica

payload size sensitive conbinations to the sane bit
is associaiéd seith a set of Fugicalxchmminels havingeatdleast pey|logwabichennels of
limted conbinati ons have MAC headers of X octets
different g&al octets) + Y bit (extra bit offset, less than
sizes, and non-limted conbination have header s of

A octets + C bits an s + D bits. th
T e it b 05! S o Bt on BB Famsport
cases this neans A and/or B octets nust be

blocks (TB3} b daf weiles ofe Met€@headdr sl logicalebamse idatf for ohe of the
and B octet sizes to natch the X octet size since TB

Tects. iR MSRPAHin JofkGERLTRCH: 408, A fle AONSAR dan

headers |l ess than an octet in length are permtted,
includes dnth masdcaateddwsﬁhr absdected kogaoal celgmmek framotheseapl Hogical
0. 12 TB si zes specified by RRC signaling

channels E.ﬁs%cﬁ;rt l;h f/&'ﬁﬁ@ﬂn iR hdsatee of afsdlbdte@fiinSiedd finite
That Y bit offset being applicable to the MAC headers

wumter i bonl i PRIk RuReR RS0, 58 Bl 3R°H oo venty

necessarily match between drfferent Logi cal Channe

divisible by pescle¥Eddntdgier @$ gredter toor Sxpod).ndl s preterabiecight (8) so
appropriate RLC PDU sizes to conformto the all owed

that the T{éc&f %zgt?i 6%}1] kﬁc o@% RECCPPY Héﬂ%é@ﬁ{‘té?hlg (ga%téts of data

resi z, when swi tchi et ween

types, since it |s al ways_ possible o adjust. the
bits. Preﬁarabbrr thecdatp mampuitireand if eenbféeae@rmrrdrmré\rbfémedrrdmore

TrCH s in the all owed TB si zes. Wth bit
Conqungﬁbgaggmwhc headers, each TrCH type nmay have a
fferent bit alrgned 113 srze of fset The offset is

pr define t-he caI -

TR eple” Tet b e GRS st R R etqted Togical
specific to the TrCH type. Therefore each TrCH t F

channel ahddmra bitdézentdnthad fhe MAEdhaeader béasize phisttheflogieal channel
The |nvent|on has the additional benefit of renoving

data bit s%%%ﬁ]ﬁfso@ ot grﬁ%& YL ?h@ Im@héédee Biff §E8iS BAEDES TBs

equrpnent a common TB size bit

offset for all Lo |ca annels t rte
transportiggedate ifer frecspmet il gggsiame Srlars%/e%e@gﬁ?@& BYlt tay be

transm ssions to be bit shifted by the physical |ayer

according to higher layer requirement& It is

advant ageous to provide bit shifting at the physica

| ayer which is already involved in bit manipul ations

wi t hout addi ng additional overhead, as opposed to

adding this requirenment to the higher |ayer

processi ng requirenents. I'n 36 systenrdesrgn
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nunber of possible TB sizes should be mnimzed to
reduce the signaling load. It is also necessary to
choose TB sizes wi sely since PLC PDU paddi ng can
dramatically increase tr@nsni ssion over head.
Preferably, there is a maxi mum of 32 possible 1B .
sizes in each TrCH s 11.S. SpeC|fy|ng al | 32 results

. in a si ni fjcant _signalli oad t
different figye tar A iiiwé{;fﬁ 1t iz §°faf§6 ]{E'é’ﬂt&% \’/‘g“?isa different
many ch0|ces as possible on transport channel s whi ch

TrCH oralm&emeelabtealbgaﬂlsahamehns since RLC Acknow edged
de (AM and Unacknow edged Mde (un) PDU s will be

ed to th IET oot [
ng%. o f0?) TRE pOgeEed BATE oot of RIS “xf’%ﬁitomfele
PLC PDU and TB sizes is asfollovvs TB Size -=
channels, #4edrMA G deaderbit sbrUississeciafed WHE gschrlegical Ch@@ekmthm
and UM the PDU size is always octet aligned and in

the set of i@ﬁ&l%&é@b&%&&@é 86 BRuch that badl BxBAMAC Bbader bit size

C header exists. Therefore, MAC i ndivi dual

bit offsefs ! be taken i to aceoun
equals M mpdalor i W ée THangRieEor §Ted Rk ES ,S%‘%Nt Highis results
exception of DTCH DCCH al | I og| cal channel

in a MACGssden &it offsctosf MheviidiChs drdsampdonal I MAD hehderRagidciated
are nodified fromthe prlor art-to have the 14 sane

with a giv%tﬁeﬁjsﬁi’lﬁ (all%wgégfog & an n S grweé?g[{il it téé}{ N':fﬁb% Thus

reflects a preferred |or art MAC header size
when N is$psuch ias dor optet Ihgm@d C PDUs, a MAC header can be smaller than

one octet of data.

Preferably, eéch MAC header has a data field for data idenﬁﬁhg the selected
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 respeétive TrCH such that the logical channels designated 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. Altematively, 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 channel control channel (SHCCH), a
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common control channel (CCCH) and a common traffic channel (CTCH), and a
random access channel (RACH) associated with a set of logical channels including the
| DTCH, the DCCH, the SHCCH and the CCCH. In such case, each MAC header
preferably has a Target Channel Type Field (TCTF) for data identifying the selected
logical channel type associated with the transport channel data where a bit size of the
TCTF field is selected to determine the modulo N bit size M of the MAC header.
The modulo N bit size M of the MAC headeris preferably 3 modulo 8 for FACH and
2 modulo 8 for RACH. |
The TCTF data field bit size is préferably 3 with respect to FACH MAC
headers associated with the CCCH,:CTCH, SHCCH and BCCH logical channels.
‘The TCTF data ﬁe;ld- bit size is preferably 5 with fespect_ to the FACH MAC
headers associatedrwith the DCCH and DTCH logical channels. The TCTF data
field bit size is preferably 2 with respect to RACH MAC headers associated with -
the CCCH and SHCCH logical channels. The TCTF data field bit size is preferably 4

with respect to the RACH MAC headers associated with the DCCH and DTCH

logical channels.
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According to the first aspéct of the present invention, there is prO\iided an
apparatus for code division multiple accesé (CDMA) telecommunications
~ comprising: a processor configured to process data in a physical layer and a
medium access control (MAC) Iayér such that the MAC layer communicates data
with the physical layer via a pIurél’ity of transport channels, where one transport
channel is a forward access channel (FACH) associated with a set of logical
“channels including: at least one of a dedicated traffic channel (DTCH) and a
dedicated control channel (DCCH), and at least one of a dedicated traffic channel
(DTCH), a dedicated control channel (DCCH), a shared channel control channel
(SHCCH), a common control channel (CCCH) and a common ftraffic chahnel
(CTCH), and another transport channel is a random access channel (RACH)
associated with a set of logical channels including: at least one of a dedicated
traffic channel (DTCH) and a dedicated control channel (DCCH) and at least one
of a shared channel control channel (SHCCH) and a common control channel
(CCCH); said processor configured to process-_logical-channel data fro 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; said processor configured to process each
logical channel within said set of logical channels associated with the FACH with
a FACH MAC header that has a selected bit size equal to Ms modulo N bits; and
said processor configured to process each logical channel within said set of
logical channels associated with the RACH with a RACH MAC header that has a
selected bit size equal to M; modulo N bits. | |
According to the second aspect of the present invention, there is provided
an apparatus for code division multiple access (CDMA) telecommunications
comprising: a pfocessor configured to process data in a physical layer and a
medium access control (MAC) layer such that the MAC layer communicates data
with the physical layer via a plurality of transport channels, where one transport
channel is a Time Division Duplex (TDD) forward access channel (FACH)
associated with a set of logical channels inciuding: at least oné of a dedicated
traffic channel (DTCH) and a dedicated control channel (DCCH), and at least one
of é dedicated traffic channel (DTCH), a dedicated control channel (DCCH), a



NANAO/3 BCCH FACH3 NA NANAS3 DCCH DT
CH

7b

‘shared channel control channel (SHCCH), a common control channel (CCCH)
and a common traffic channel (CTCH), and another transport channel is a TDD
random aécess channel (RACH) ‘associated with a set of logical channels
including: at least one of a dedicated traffic channel (DTCH) and a dedicated
control channel (DCCH), and at least one of a shared channel control channel
(SHCCH) and a common control channel (CCCH); said processor configured to
associate a FACH MAC header with each logical channel within said set of
logical channels associated with the FACH where each FACH 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 FACH
MAC header TCFTs for the dedicated traffic 6hannel (DTCH) and the dedicated
control channel (DCCH) have a bit size of five bits and the FACH MAC header
”TCFTs for the shared channel control channel (SHCCH), the common control
channel (CCCH) and the comrhon traffic channel (CTCH) have a TCTF bit size of
three bits; and said processor configured to associate a RACH MAC header
having a selected bit size with each logical channel within said set of logical
channels associated with the RACH where each RACH 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 RACH
MAC header TCFts for the dedicated traffic channel (DTCH) and the dedicated
control channel (DCCH) have a bit size of four bits and the RACH MAC header
TCFTs for the shared channel control channel (SHCCH) and the common control
channel (CCCH) have a TCTF bit size of two bits.

According to the third aspect of the present invention, there is provided an
apparatus for code division multiple access (CDMA) telecommunications
comprising: a processor configured to process data in a physical fayer and a
’médium access control (MAC) layer such that the MAC layer communicates data
with the physical layer via a plurality of transport channels, where one transport
channel is a Time Division Duplex (TDD) forward access channel (FACH)
aésociated with a set of logical channels including a dedicated traffic channel

(DTCH), a dedicated control channei (DCCH), a shared channel control channel
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(SHCCH), a common control channel (CCCH) and a common traffic channel
- (CTCH) and another transport 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); said processor configured to .
process a MAC header with respective FACH and RACH logical channels where
each MAC header has a Target Channel Type Field (TCTF}; and said processor
configured to process 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 SHCCH having a TCTF coded with bits 100; the FACH CCCH having a
TCTF coded with bits 001; the FACH CTCH having a TCTF coded with bits 010;
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 codéd with bits
10; and the RACH CCCH having a TCTF coded with bits 00. -

- According to the fourth aspect of the present invention, there is provided a
method for code division multiple access (CDMA) telecommunications
comprising: providing an apparatus having a physical layer and a medium access
control (MAC) layer configured such that the MAC layer communicates data with
the physical layer via a plurality of iranspor’t channels, where one transport
channel is a forward access channel (FACH) associated with a set of logical
channels including: at least one of a dedicated traffic channel (DTCH) and a
dedicated control channel (DCCH}), and at least one of a dédicated 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 transport channel is a random access channel (RACH)
associated with a set of logical channels including: at least one of a dedicated
traffic channeI'(DTCH) and a dedicated contrel channel (DCCH), and at least one
of a shared channel control channel (SHCCH) and a common control channel
(CCCH); processing io~gical—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; processing logical-channel data for logical channels associated with '
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control channel (DCCH) have a bit size of four blts and the RACH MAC header
TCTFs for the shared channel control channel (SHCCH) and the commen control
channel (CCCH) have a TCTF bit size of two bits.

AcCordihg to the sixth aspect of the present invention, there is provided a
method for code division multiple access (CDMA) telecommunications
- comprising: providing an apparatus having a physical layer and a medium access
control (MAC) layer, with the MAC layer providing data to the physical layer via a
prluraiity of transport channels, where one transport 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 fraffic channel (CTCH) and another transport
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); and processing MAC headers with respective
FACH and RACH logical channels where each MAC header has a Target
Channel Type Field (TCTF) such that a FACH 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; and a RACH 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.

Other objects and advantages will be apparent to one of ordinary skill in
. the art from the following detailed description of a presently preferred
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.
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(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

Desi gnati on 00 CCM 0100 D8CH or DTCH Over RACH 0101-

0111 Reserved (PDUs with this coding will be

di scarded by this version of the protocol) 10 SHCCH

Flgure 3 is an illustration of data flowing into a FACH channel within-a RNC.

Figure 4 is a schematic diagram illustrating a channel mapping with respect {o
a MAC layer and a physical layer in 2 communication system according to the

teaching of the present invention.

DETAILED DESCRIPTION OF THE INVENTION

Figure 1 illustrates a simplified wircless spread spectrum code division
multiple access (CDMA) communication system 18. A node b 26 within the system
18 communicates with associated user equipment (UE) 20-24 such as a mobile
terminal (MT). The node b 26 has a single site controller (SC) 30 associated with
either a single base station (BS) 28 (shown in Figure 1) or multiple base stations. A
Group of node bs 26, 32, 34 is connected to a radio network controller (RNC) 36. To
transfer communications between. RNCs 36-40, an interface (IUR) 42 between the
RNCs is 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 chasnels
are used, such as dedicated, shared and common. Dedicated physical channels
transfer data between a node b 26 and a particnlar UE 20-24. Commeon and shared
chanpels are used by multiple UEs 26—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
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control signaling out of band and similar data transmitted via the TUR 42 from other

RNCs 38-40, such as CCCH, DCCH and DTCH control data.

Various controllers are used by the RNC 36 to control the flow of data. A
radio link controller (RLC) 64 handles the CCCH. A dedicated medium access
controller (MAC~I) 66 handles the DCCH, the DTCH. A shared medium access
controller (MAC-sh) 68 handles the DSCH, USCH control signaling. Controlling the
FACH 58 is a common medium access controlier (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 w1th one or more logical channels 78. The
TrCHs communicate by using transporl blocks (TB) which are comprised of 2 MAC

header and associated logical channel data in a RLC PDU. The MAC header has
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logical channel identification information. Preferably, the RLC PDU is defined by
data octets, so that the RL.C PDU bit size equals 0 modulo 8.

Preferably, the TrCHs 74 include a dedicated channel (IDCH), a downlink
shared channel (DSCH), a common packet channel (CPCH), a random access channel
(RACH), a forward access channel (FACH), a paging channel (PCH) and a broadcast
channel (BCH). The associated physical channels include a dedicated physical
channel (DPDCH), a physical downlink shared channel (PDSCH), a physical common
packet channel (PCPCH), a physical random access channel (PRACH), a secondary
common control physical channel (SCCPCH) and a primary common control
physical channel (PCCPCH). Other transport and physical channels may be
supported, such as an uplink shared ch@el (USCH) with an associated physical
uplink shared channel (PUSCH).

The logical channels preferably include a dedicated traffic channel (DTCH), a
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. Similatly, 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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In order to make efficient use of TBS size definitions, it is desirable to be able
to use all specified TB sizes for all Logical Channel types supported by a respective
TrCH. This allows the number of specified TFs for a TES to be minimized thereby
reducing signaling overhead, while maximizing the number of RLC PDU size options
reducing the overhead associated with RLC segmentation and padding. TB and TBS
assignment is accomplished without increasing MAC header sizes for TrCH logical
channel combinations that support limited TB data payloads, i.e. the amount of data
processed as a single unit from higher layers within MAC and RLC.

A bit ahgned MAC header resolves both the radio resource efficiency issues

‘associated with TB size signaling and RLC segmentation and paddmg overhead. The

alignment is performed by maintaining the minimum size MAC headers for the

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

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

same bit offset.

For example, if the data payload size Timited combinations have MAC headers
o X ootets ((gtal ootets) + Y bit (extca bit offset, less than 8) sizes, and nou-limited
combination have headers of A octets -+ C bits and B octets + D bits. Then the Cand
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 1s not necessary for A and B octet sizes to match the X
octet size since TB size = MAC beader + RLC PDU and the octet aligned RLC PDU
will conform to the available octet size- MAC headers less than an octet in length are

permitted, and in fact desirable, in such cases X, A or B may be 0.
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All TB sizes specified by RRC signaling for a specific TrCH channel will have
a Y bit offset. That Y bit offset being applicable to the MAC headers for all Logical
Channels supported by the specific TrCH. Smce the MAC header octet sizes do not
necessarily match between different Logical Channel types, RILC entities will
correspondingly generate appropriate RLC PDU sizes to conform to the allowed TB
sizes. This does not necessarily mean 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 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. The offset is preferably defined by the most limited Logical
Channel and TrCH combination block size, which is specific to the TrCH type.
Therefore, each TICH type has an independent opﬁmjzed 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 Logical Channels types supported by a specific TrCH, it is possible for
recaived radio transmissions to be bit shifted by the pleysical layer according to higher
layer requirements. It is advantageous to provide bit shifting-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 to recei%fe data blocks which start on octet boundaries. If MAC headers for
specific TrCH’s have variable bit offsets 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-tink cases
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it is not possible for the physical layer to be aware of the higher layer logical channel
type that defines the bit offset. Only if the bit offset is common for all transmissions
across the specific transport channel can bit processing be avoided in communication
layers 2 and 3.

RRC Transport Format Set (TES) signaling is used to define Transport Block
(TB) sizes for each define Transport Format (TF) allowed on a specific TrCH. The
nﬁmber of possible TB sizes should be minimized to reduce the signaling load. It is
also necessary to choose TB sizes wisely since RL.C PDU paddiﬁg can dramatically
increase transmission overhead.

Preferably, there is a maximum of 32 possible TB sizes in each TrCH’s TES.
Specifying all 32 results in a significant signalling load that should be avoided.
Although it is also tmportant to have as many choices as possible on transport
charmels which have variable transmissions since RLC Acknowledged Mode (AM)
and Unacknowledged Mode (UM) PDU’s will 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
Header 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 mto 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 bave the
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same bit offset (+2 bits for RACH and +3 bits for FACH when multiple logical

channels are aflowed). Table 1 reflects a preferred prior art MAC header size

specification.
Table 1
Prior Art TDD RACH/FACH MAC Header Sizes by Logical Channel Type
Logical CH | TrCH TCTF UE-id UE-id C/T Field | Header
. Field | Type Size
DCCH/DT | FACH 3 2 16/32 4 25/41
CH ,
cccH FACH 3 N/A N/A | N/A 3
CTCH 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 | I/A N/A N/A 0/2.
9]

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

With the prior art MAC header defmitions, octet aligned AM and UM RLC
payloads will result in two possible TB size bit offsets on RACH and FACH when
multiple logical channel typés are applied. Octet -+ 1 or 3 bits for FACH and octet + 0
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 RL.C 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




Integer ((1.512) Note 3 >>>>CHO CE node MP
>>>>>FDD (no data) >>>>>TDD '
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operate in RLC TM where RLC segmcntatioﬁ across multiple radio frame TTIs 1s not
possible. Therefore, the preferred solution is to mcrease the DCCH/DTCH TCTF by
2 bits on RACH and FACH. A preferred coding is reflected in Tables 2 and 3 below,
respectively for FACH and RACH. This results in common RACH TB sizes of
octet+2, i.e. 2 modulo 8, and FACH TB sizes of octet3, i.é. 3 modulo 8.

Another benefit of MAC header bit alignment is the ability to remove the UE
and RNC layer 2 bit shifting requirement. The RLC generates and expects to receive
octét aligned PDU’s. With variable bit shifted MAC headers only the UTRAN Down
Link (DL) and UE Up Link (UL) MAC PDU’s could avoid layer 2 bit shifting by
padding the MAC header and providing a padding indicator to the physical layer.
This is not possible for the UE DL and UTRAN UL transmissions since physical layer |
is unaware of the logical channel type on RACH and FACH.

If the TrCH bit offset is constant for all logical chanuel types supported for a
given TrCH, the physical layer can pad the MAC header fo 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 signaling load. It is also necessary to

'all(.)w a maximum number of octet aligned RLC PDU sizes in AM and UM for
efficient transfer of DCCH/DTCH data. In TDD meode 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



19 I nformation El ement/ G oup nane Need Multi Type and
reference Semantics description >>>>>> Transm ssion .
Time Interval CV- dynamc,EkTl Integer (10,20, 40, 80)

Uni.t

is nms. >>>CHA CE Logi1 al Channel List M

header bit alignment is defined to avoid duplication of TB size definitions for octet

aligned RI.C PDUs and layer 2 bit shifting.

As in the prior art, the MAC header preferably includes a Target Channel Type

Field (TCTF). The TCTF field is a flag that provides identification of the logical

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 eoding 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 Channei Type Field on RACH for
TOD
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 " Resorved
(PDUs with this coding will be discarded by this version of the protocel} .|~ - . -




P

The | ogi cal channels that are allowed to use this RLC
Size >>"ALL Null Al'l |ogical channels nmapped to
this transport channel. >>>>Confi gured Nul I The

| ogi cal channels configured to use this RLC size in
the 1?B mapping info. 1073.4.21 if present in this
nmessage or in the previously stored configuration

ot herwi se >>>>Explicit List 1 to 15 Lists the

| ogi cal channels that are allowed to use this RLC

Note that t}i; ;Séferred size of the TCTF field of FACH for TDD is either 3 or 5 bits

depending on the value of the 3 most significant bits. The preferred TCTF of the RACH
for TDD is either 2 or 4 bits depending on the value of the 2 most significant bits.

Bit aligned MAC headers allow common TB sizes to bé defined for different
logical channels on the same TrCH. Common TB sizes reduce signalling overheaq 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 aliow 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, it 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 (TF S) 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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the rel evant UL | ogi cal
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channel

configured for this RBin the 1E "RB mapping info".
" Sem - st atfgpid WSAFanSPoFRFIrthat Sut OrFS8y  Semi -

Information Need Multi Type and | Semantics description
Element/Group name reference
CHOICE Transport MP
channel type
>Dedicated transport The transport channel
channels that is configured with
this TES is of type
DCH
>>Pynamic Transport | MP ito | Note 1
{ Format Information <maxTF> | '
>>>RLC Size MP Integer Unit is bits
(0..4992) | Note 2
>>>Number of TBs and | MP 1to Present for every valid
TTI List <maxTF> number of TB's (and
: : TTI) for this RLC Size.
>>>>Transmission CV- Integer Unit is ms.
Time Interval dynamic (10,20, )
TTI 40,80)
>>>>Number of MP Integer Note 3
Transport blocks (0..512)
>Common transport The transport channel
channels that is configured with
this TFS is of a type
not equal to DCH
>>Dynamic Transport | MP 1to Note
Fonmat Isformation <maxTE> { _
~| >>>RLC Size MP - Integer Unit 1s bits -
(0..4992) | Note 2
>>>Number of TBs and. | MP 1to Present for every valid
TTI Last <maxTF> number of TB's (and:
TTI) for this RILC Size.
>>>>Number of MP Infeger Note 3
Transport blocks (0..512)
>>>>CHOICE mode MP
>>>>>FDD (no data)
>>=>5TDD
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E is included

if dynamic ITT usage is indicated in IE Transm ssion

Ti me
I nformati on

I nt er val

. OGherwise it

in Seth-gtatic Transport Format
i's not needed.

UL- RLCLog, i cal Channel s If "Nunber of uplink RLC
logical channel? in |E "R apping info" in this
Informatiorssage is p dNeade || EMRYimapdiypg and ?'Senganfms description
Element/Qffifihmien | hi s message and 2| reference |
{ >>>>>> Transmission | CV- Integer Unit is ms.
Time Interval dynamic (10,20, -
| TTI 40,30)
>>>CHOICE Logical | MP The logical channels
Channel List that are allowed to use
this RLC Size
>>>>ALL Null All logical channels
mapped fo this
transport channel.
>>>>Configured Null The logical channels
configured to use this
RLC size in the RB
mapping info.
10.3.4.21 if present in
this message or in the
previously stored
configuration otherwise
>>>>Explicit List 1to 15 Lists the logical
channels that are
allowed to use this
RLC size.
>>>>>RB Identity MP RB
identity
103.4.16
>>>>>10gical Channel | CV-UL- Integer Indicates the relevant
RLC (0..1) UL logical channel for
Logical 1 this RB. "0"
- | Channels corresponds to the first,
“1" corresponds to the
second UL logical
channel configured for
this RB in the IE "RB
mapping info".
>>Semi-static Transport | MP Semi-
Format Information static
Transport
Format
Informa-
| tion
10.3.5.11




UL | ogical channels are configured for this RB, then
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bit CTis added if MAC mylyt
EACH the 3 bit TCTF off set ELNE;%E%P&%? Fﬁgggt‘@ﬁif"r
2 bit TCTF offset is added
transport bl ocks <z> 0, and? nsulﬁlsmegi -C

node" or "CHO CE Transport bl ock size is absent, it

inmplies that no RLC PDU data 21 exists but onl
NOTE:  palht pabimeterbiatt matchihg attubhbta” isfn linaveifiothe V&G 1
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following is a listing of acronyns and their neani ngs
Dynamic trafispti e foretihformiidohcioraespend esl tthbsjorBfdehhat O 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 de;dicated channels, "RILC size' reflects RI.C PDU size. In FDD for
common channels ‘RILC size' reflects actual TB size. In TDD for common channels since
MAC headers are not octet ali gued, to calculate TB size the MAC header bit offset is
added to the spe;:iﬁed size (si_milﬁr 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 transport blocks < 0, and Optional IE "CHOICE RLC

mode" or “CHOICE Transport block size is absent, it implies that no RL.C PDU data



Broadcast Control Channel BCH Broadcast Channel BS

Base Station CCCH Coni non Control Channel (-DVA Code
Division Multiple Access CN Core Network CPCH Conmon
Packet Channel CTGH Conn non Traffic Channel DCCH
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exists but only parity bits exist. If the number of transport blocks = 0, it implies that
neither RLC PDU data nor parity bits exist. In order to ensure the possibility of CRC

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

C1GH Common Traffic Channel

DCCH Dedicated Control Channel

DCH Dedicated Channel

DL Down Link

DPDCH  [Dedicated Physical Channel

PDSCH  [Physical Downlink Shared

L~ . _[Channel

DSCH Downlink Shared Channel

DTCH Dedicated Traffic Channel

FACH Forward Access Channel

MAC Medium Access Control

MAC< Common Medium Access Control

MACHA Dedicated Medium Access
Control

MAC-sh  [Shared Medium Access Control

MSC Mobile Switching Center




Physi cal
Channel

MT

Mobile Terminal
NRT Non-Real Time
PCCPCH | Primary Common Control
| Phystcal Channel
PCH Paging Channel
PCPCH | Physical Common Packet Channel
PDU Protocol Data Units |
PRACH | Physical Random Access Channel
PUSCH | Physical Uplink Shared Channel
RACH Random Access Channel
RAN Radio Access Network
{ RLC Radio Link Control
RNC Radio Network Controller
RRC Radio Resource Control
SC Site Controller
SCCPCH | Secondary Common Control
Physical Channel
SHCCH | Shared Channel Control Channel
TB Transport Block
TCTE Target Channel Type Field
TDD | Time Division Duplex
TF Transport Format
TES Transport Format Set p
TrCH Transport Channel
UE User Equipment
(UL Up Link
oM Unacknowledged Mode
USCH Uplink Shared Channel

Dedi cat ed Control Channel DCH Dedi-cated Channel DL
Down Li nk DPDCH Dedi cated Physi cal Channel PDSCH
Downl i nk Shar ed _Channel
DTCH Dedi cat ed TRAffic Channel FACH Forward
Access Channel MAC Medi um Access Control MAC-c

DSCH Downl i nk Shar ed



Con non Medi um Access Control MAC-d Dedi cated Medium
Access Control MAC-sh Shared Medi um Access Contr ol
MSC Mobile Switching Center 22 MI Mobile Term nal
NRT Non-Real Tine PCCPCH Primary Conmmon Control

Physi cal Channel PCH
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Claims
What is claimed is:
1. An apparatus for code division multiple access (CDMA)

telecommunications comprising:

a processor configured to process data in a physical layer and a medium access
control (MAC) layer such that the MAC layer communicates data with the physical layer
via a plurality of transport channels, where one transport channel is a forward access
channel (FACH) associated with a set of logical channels including:

at least one of a dedicated traffic channel (DTCH) and a dedicated control channel
(DCCH), and | ‘

at least one of a dedicated traffic channel (DTCH), a dedicated con.trolr channel
(DCCH), a shared channel control channel (SHCCH), a common control channel
(CCCH) and a common traffic channel (CTCH), and
another tranéport channel is a random access channel (RACH) associated with a set of
logical channels including:

at least one of a dedicated traffic channel (DTCH) and a dedicated control channel
{(DCCH), and

at Jeast one of a shared channel control channel (SHCCH) and a common control
channel (CCCH);

said processor configured to process 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; _

said processor configured to process each logical channel within said set of
logical channels associated with the FACH with a FACH MAC header that has a selected
bit size equal to Mr modulo N bits; and

~ said processor configured to process each logical channel within said set of
logical channels associated with the RACH with a RACH MAC header that has a

selected bit size equal to M; modulo N bits.



Pagi ng Channel PCPCH Physi cal Commobn Packet Channel
PDU Protocol Data Units PRACH Physical Random Access
Channel PUSCH Physi cal Uplink Shared Channel RACH
Random Access Channel RAN Radi o Access Network RLC
Radi o Link Control RNC Radi o Network Controller RRC
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2. The apparatus according to claim I wherein said processor is configured
to process a FACH MAC header with eéch logical channel associated with the FACH and
a RACH MAC header with each logical channel associated with the RACH where cach
respective 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.

3. - The apparatus according to claim 2 wherein said processor is configured
to process a FACH MAC header having a TCTF bit size of five bits for FACH MAC
headers of the dedicated traffic channel (DTCH)- and the dedicatéd control channel
(DCCH) and a TCTF bit size of three bits for FACH MAC headers of the shared channel
control channel (SHCCH), the common control channel (CCCH) and the common traffic
channel (CTCH) and to process a RACH MAC header having a TCTF bit size of four bits
for RACH MAC headers of the dedicated traffic channel (DTCH) and the dedicated
control -channel (DCCH) and a TCTF bit size 6f two bits for RACH MAC héaders of the
shared channel control channel (SHCCH) and the common control channel (CCCH).

4. The apparatus according to claim 3 wherein:

said processor is configured to process a FACH 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 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; and

said processor is configured to process a RACH 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
the RACH CCCH having a TCTF coded with bits 00.



Radi o Resource Control SC Site Control |l er SCCPCH
Secondary Common Control Physical Channel SHCCH
Shared Channel Control Channel TB Transport Bl ock
TCTF Target Channel Type Field TDD Tinme D vision
Dupl ex TT Transport Format TFS Transport Format Set
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5. The apparatus according to claim 4 wherein said processor is configured to
process FACH MAC headers having a bit size of three modulo N bits with each logical
channel associated with the FACH and to process RACH MAC headers having a bit size
of two modulo N bits with each logical channel associated with the RACH.

6. The apparatus according to claim 5 wherein said processor is configured
. to process logical-channel data for the FACH and the RACH where N equals eight in the

form of data units made up of data octets.

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

form of data units made up of data octets.

8. The apparatus according to claim 7 wherein said processor is configured
to process FACH MAC headers having a bit size of three modulo N bits with each logical
channel associated with the FACH and to process RACH MAC headers having a bit size
of two modulo N bits with each logical channel assobiated with the RACH.

) 9. An apparatus for code division multiple access (CDMA)
telecommunications comprising: ‘

a processor configured to process data in a physical layer and a medium access
control (MAC) tayer such that the MAC layer commuﬁicates data with the physical layer
via a plurality of transport channels, where one transport channel is a Time Division
Duplex (TDD) forward access channel (FACH) associated with a set of logical channels
" including:

at least one of a dedicated traffic channel (DTCH) and a dedicated control channel
(DCCH), and

at least one of 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), and
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Claims What is clainmed is: 1. An apparatus for code

di vision nmultiple access (CDVA) tel econmunications
conpri si ng: a processor configured to process
data in a physical |ayer and a nedi um access contro
(MAC) | ayer such that the MAC | ayer comruni cates data
with the physical layer via@ plurality of transport
channel s, where one transport channel is a forward

access channel (FA associated with a set of )
angtpefi teappostdaned! 4s ¢ ABILndegm access chagpel (BASH) gnwcigtedawith a set

ofggggﬁg%ﬁ%ﬁ;&gﬁph% channel (EWC%D and a dedi cat ed

anne at | east one of a
ded ardeetsemet Gfafdeldu:amkiamﬁﬁd cl(aEnTeﬂZIfDTCH) dedla dediededcamtrdobthannel
D é nel a shared channel control channe
( % , a connDn control channel (CCCH) and a conmon

t r afifibset 6MPOMNEEhALdTEHhnel @0fkrol channel (SHICCH) and a common control
channel (CCCH);
said processor configured to associate a FACH MAC header with each logical
channel within said set of logical channels associated with the FACH where each FACH
-MAC header has a Target Channel Type Field (TCTF) fof data identifying the type of the
selected logical channel associated with the logical channel data such that the FACH
MAC header TCFTs for the dedicated traffic channel (DTCH) and the dedicated control
-channel (DCCH) have a bit size of five bits and the FACH MAC header TCFTSI for the
shared channel control channel (SHCCH), the common control channel (CCCH) and the
common traffic channel (CTCH) have a TCTF bit size of three bits; and
said processor configured to associate a RACH MAC header having a selected bit
size with each logical channel within said set of rlogical channels associated with the
RACH where each RACH 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 RACH MAC header TCFTs for the dedicated traffic channel
(DTCH) and the dedicated control channel (DCCH) have a bit size of four bits and the
RACH MAC header TCFTs for the shared channel control channel (SHCCH) and the
* common control channel (CCCH) have a TCTF bit size of two bits.

10.  The apparatus according to claim 9 wherein:

said processor is configured to associate a FACH MAC header for:
the FACH DTCH having a TCTY 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; and
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nmodul o N bits with each | ogi cal channel associ ated

wi t hetRACIRAEIGCH having a §CTRAtodphwithbits 18:¢pd code
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t hesaApiqcgier eondigeied PACEPIVRC? bAddicadrisvith rapegive FACH and

typeﬂnc”g‘{‘al Eﬁé%gieél g’é%e L?I:[gl ca Tlecﬂ%nne qgi;% %?lgﬁ%gglh?{%e Field

(TQT®; dngigi call channel data such that the FACH MAC
‘headey TCFTs fo ded| cat %@&affl channel (¢DTCH)
andHHEOFSATE8E tHr‘B‘FeS%?\ have a bit
si zBe PACH peChI Ha$'1r1%rhdr¢i"tlﬁ cERGHkit s siaadgr TCFTs for

t he shared channel. control channel (SHCCH) t he

cortho RACHHPEGH havingrrel CTOewsd withybits 18%nmon traffic
c hg;HQPAC@f%Tﬁt%H%\’zﬁlé 3 T cg’c#e'ﬂ Wit tgtsolfoot hree bits;

al d procéssor configured to associate a
RA@hb M&CH@@GHrhahmglari@CﬁF s@edohﬁﬂntsﬂlﬁg ze with each

W t hi i cal channel s
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as§ @ﬂﬁwhﬁt"ﬁ@ 4 B@TE&PC‘%‘&WP‘]@FS U&0a such that
t gd traffic
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( DOeHR Al eCaHbiavirg) ZECOF codadrwith biss ®@Wnd t he RACH MAC
header TCFTs for the shared channel control channel
(SHCCH) and the common control channel (CCCH) have a
TCTF bit size of two bits. 10. The apparatus accordi ng
to claim9 wherein: said processor is configured to
associ ate a FACH MAC header for: the FACH DTCH havi ng
a TCTF coded with bits 01100; the FACH DCCH having a
TCTF codéd with bits 01100; the FACH SHCCH havi ng a
TCTF coded with bits 100; the FACH CCCH having a TCTF
coded with bits 001; and the FACH CTCH havi ng-a TCTF
coded with bits 010; and said processor is

conf| gured to associate a RACH MAC header for: the




~said processor is configured to process
| ogi cal -channel data for the FACH and the RACH in
data units conprised of data octets; said
processor is configured to provide |ogical-channe
data for the FACH fromthe MAC | ayer to the physical
| ayer as transport bl ocks of data, such that each
~transport block of data that includes a FACH MAC
header and | ogi cal -channel gata for the FACH has one
of a finite nunber of transport bl-ock (TB) bit sizes
where the transport block bit sizes are each of a
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physieslilyetand | ogi cal - channel data for the RACH has one
of a finite nunber of transport block (1B) bit sizes
where the transport block bit sizes are each of a
si zé5.equahe tappdratos roctrtiog etoginty bf thumd 2-14Tkenfigured as a user
apparatus according to claim 1l wherein: said
eq'ﬁﬁ’%ﬁ‘@é@ﬁ 2GR i gured to associ ate a FACH MAC
header for: the FACH DTCH having a TCTF coded with
bits 01100; the FACH DCCH having a TCTE coded with
bi t $6-. 01160neth<rdef0FA@#¢ EMeTH mvpsgeeesT CipMPodelgcampnications
Cmﬁ%rtﬁn the FACH CCCH having a TCTF coded with bits
nd the FACH CTCH having a TCTF coded with bits
OlOproamiuhga an dpprane havingi s pysindal gaeednd @ asdinai ateessa control

ader f t he DTCH havi n TCIE .
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chaﬁ’néf? control channel (CCCH); sai d processor
con |gur d to process a MAC header with respective
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the FACH CCCH having a TCTF coded with bits 001; the
FACH CTCH having a TCTF coded with bits 010; the RACH
DTCH having a TCTF coded with bits 0100; the RACH
DCCH having a TCTF coded wth bits 0100; the RACH
SHCCH having a TCTF coded with bits 10; and the RACH
CCCH having a TCTF coded with bits 00. 29 14.
The apparatus according to any of clains 1-13 wherein
said processor is configuregyto process data for
- transmi ssion by associating a MAC header with
respective FACH and RACH | ogi cal channels to provide
t hepuaesainiriogicalheramixt dateytor logical waarmhkzs%is@ca:ﬁaw&ayféth the RACH
ra ccord cI
Wltiig%ﬁgﬁglﬁ P@%E’ gjgac}ers W Freetaalj: prre%ﬁ @?A&ag%agreﬁ%st % ]’t s1ze equals M;
molilo Mbhet hod for code division nmultiple access (CI»#»
t el econmruni cati ons conpri si ng: provi di ng an
apparatus havi ng a physical |layer and a nedi um access
conjf ol fmtﬂoﬁy'a%ﬁorﬁﬁ%fﬂogﬂ%ﬁdl@%Qreinhlﬁte &%s Y of respective
| ayer communi cates data with the S|cal ﬁer via a

Mﬁgﬁ bp@iera yltbﬂoglcr%r@b@rmets asﬁmtﬂﬁ@l with \mte%CHrﬁéxdtt afgy$di includes
pro%d"[ﬂ}gn far eta(gha?mg\faﬁ“gﬁ) a%ﬁ?@ T ?oef‘ dak F%lfy%c'os ﬁum S/})g of the

0gi C nclu
selécaisibgionlechahned acbeeﬁla&atvadx the zkfg‘iaac ciednag raiata i6 BAcEHespRrtvaMAC
edi cated control channel (DCCH), and at | east

fle of a dedicated traffic channel (DTCH), a

dedi cated control channel (DCCH), a shared channel

control channel (SHCCH), a common control channe

(COdH) ahkee 'Iaetbodm@nrctingfofdlaimdﬁawﬂmin(d CH), and

anot channe r ces
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ch nneI (DTCH) and a dedi cated control channe

GD? , and
a FACH MAC header having a TCTF bit size of three bits is used for FACH

MAC headers of the shared channel control channel (SHCCH), the common control
channel (CCCH) and the common traffic channel (CTCH);

a RACH MAC header having a TCTF bit size of four bits is used for RACH
MAC headers of the dedicated traffic channel (DTCH) and the dedicated control channel
(DCCH); and

a RACH MAC header havmg a TCTF bit size of two bits is used for RACH MAC
headers of the shared channel control channel (SHCCH) and the common control channel

(CCCH).

19.  The method according to claim 18 wherein:

a FACH 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



at | east one of a shared channel control channel
(SHCCH) and a common control channel (CCCH);
processi ng | ogi cal -channel data for the FACH and the
RACH in data units having a bit size evenly divisible
by N where Nis a selected integer greater than
t hree; processi ng | ogi cal -channel data for
| ogi cal channel s associated with the FACH with FACH
MAC headers where each FACI—Lll\/AC header has a bit size
equal s Mc nmodul o N bits; and :3 0 processi ng
| ogi cal -channel data for | ogi caI channel s associ at ed
Wit Ehet IPeCTRAGH Fvhivin RACETT MBEedheals BitsO e redeath RACH
MAC header has a bit size equal s M nodul o N bits.

a RACH M Chsrdss&raccording to claim 16 wherein the
Pr 0agsed 0l 19FcHi FRARE LN IRVRGfeaMBlS o HidiBulel cal

channel s associ ate FACH and t he
i ncthedbsCPMACHdihngng a TafgetodShaith dits WWQGS Es@il, d (TCTF)
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eactheResPE COE hiMAke hgadeTcoded with bitd 80 isThed. met hod
according to claim17 wherein: a FACE! MAC

header having a TCTF bit size of five bits is used
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and the dedi cated control channel
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each hedieg bh{raeGRoornel whe tieaqomOR. traffic channel (CTCH);
a RACH MAC header having a TCTF bit size of four bits

is used for RACEl MAC headers of the dedicated

tragfic f’ Eﬁ'od (a@a—%gatﬂdclélfﬁ%@%'e&ﬁ'{]ﬁ%léép% dnBb1 data for the

channel aving a
F'AGTHTﬂldothe RAGH of prowessdi insthiesforrs ed datr uRACGHad@AG of data octets

d e shared channel control channel (SHCCH)
Whgegyﬁhe u@%ﬁﬁ@h control channel (CCCH). 19. The

nmet hod according to claim 18 wherein: a FACH MAC

header for: the FACH DTCH having a TCTF coded with
bi 1€ 0110 Methad egeorting ipdgm t%@hewgqugcahdﬂﬂeﬂﬁ data for the

FA@Hdaﬁﬁl WelABH & Q0 § 18 §8im TR Gl IS LD Y BB octets

F coded with bits 100 is used; the FACH
Whﬂab/}fﬂgqaalﬁ'@gﬁt coded with bits 001 is used; and 31

23.  The method according to claim 22 wherein FACH MAC headers having a
bit size of three modulo N bits are used with each fogical channel associated with the
FACH and RACH MAC headers having a bit size of two modulo N bits are used with

each logical channel associated with the RACH.

24. A method for code division multiple access (CDMA) telecomnmunications
| cémprising:

providing an apparatus 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 transport channel is a Time Division Duplex (TDD)



the FACH CTCH having a TCTF coded with bits 010 is
used; and a RACH MAC header for: the RACH DTCH havi ng
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
t he RACH CCCH having a TCTF coded with bits 00 is
used. 20. The nethod according to claim 19
wherei n FACH MAC headers haying a bit size of three
nodul o N bits are used with each I ogical channel
associated with the FACH and RACH MAC headers havi ng
foravabi accszbambl A Hodsdeomtdd Wwith 8 setoélogigbehanhelhinghidmg:
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or t he FACH an the RACH i s processed in the formo
(Coatihanthi canmen gaffio chinngh{GI ) end V\,her eby N equal s
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of Wil dhahhd) #sluding: used with each Iogl cal channel
assom ated with the FACH and MAC hegders havi ng
a bfitleast one offa degisated Halfis qlqal@ﬁ@cl £D”£%U AEIsefpdeqatiol channel
channel associated wth the RACH. 24.
(Dgé%%ahod for code division nultiple access (CDWVA)
t el gdeastrumd of sharesl chomml cwitrg :channel (SHEHEV) afidregecarmon control

a having a physical layer and a nmedi um access
Cha&lg%??g%MAC) | ayer, with the MAC | ayer providing

dat gsédatiper AOMNIBE hdadste having adselobidd ditisiz¢ with logical channels

transport channels, where one_transport. channel |s a

assqeintad pyily e GG, awhés@ e(avb@)A BMAGhirada hat e dsseet chanral Type
Fiefd:(g@l'%’l ) ASSREH i‘ﬁ%ﬁtﬂ“g ot gy%)@ 8k ﬂﬁfse eQLQH caf RRRRE! a§soc1ated with

ng: one of dedi cated traffi
the dégenh ehanhBITdRk) sush maatlwéﬁﬁ@étl\éﬁcd@mer dICKdwdorrib¢ dedicated taffi

chaplTRACHepe ol EBH TR GTCERE] iyt e b

andShaFaCIC YN REadeONCF D3 foe ensheded (Chm@eH)ontral ﬂﬂﬂinmSHCCH) the

control channel (CCCH) and a commop. traff
congrERNtr %ﬁ%ﬁﬁammﬁné %amm%gﬁ & ch?@ﬂ%@%%%} Q@Y&M CTF
bn?g&&ﬁﬁre@%gngll g (RACH) associated with a set of

ogi cal channel s i ncl udi ng: at | east one of a
dedissetiathgtRACH MAChmadet haDTCH)scleaidd ditderdivaith logical channels

ass S R R R o R M el YR8 TS i 1ove

FieldqmOT®) f&rhﬁmﬁbnt(fﬁ@@tﬁa type of theaskoed aigildagc}%ﬁ}]l abCiated with
headers having a selected bit size wth

i cal
the JRe TGRSk B T AL AGHIET8 SO Retispted raffic
chaMi§ (D§edB nhace éedT&%&]eéon%ﬁmhe]Tm}ﬁ ﬁivg a(l;ﬁg E& of Rur bits

data identifying the type of the selected | ogical
andcthaﬁﬁélﬁ e obéateBCHT S for ﬂmha@guf:hmnebmm@hadmf 4SHUEH) and

the piiinoh S oGRS B b D6r i o

channel (DCCH) have a bit size of flve bits and t he
FACH MAC header TCFTs for the shared channel control
channel (SHCCH), the conmon control channel (CCCH)
and the comon traffic channel (CTCH) have a TCTF bit
size of three bits; and



associ ati ng RACH MAC headers having a sel ected bit
size with | ogical channels associated with the RACH
where each RACH MAC header has a Target Channel Type
Field (TCTF) for data identifying the type of the
sel ected | ogi cal channel associated with the | ogica
channel data such that the RACH MAC header TCFTs for
the dedicated traffic channel (DTCH) and the

dedi cated control channel ({CCH) have a bit size of
four bits and the RACH MAC header TCFTs for the
shared channel control channel (SHCCH) and the common
congf.ol Ehamﬂébd@@fﬁﬁ& g trectleme24T@iigEeini t si ze of two

F%iﬁ:gf (-}ﬁ . The nmethod according to claim?24

MAC hea A i MAC header for: the FACH DTCH havi ng
a TEGEFaadedoMm bivikd 4 $COEL00d witbea01 10bés AgGH DCCH
haV| nq TCTF coded with bits 01100 is used; the FACH

R GH frevime & 6644 appehwish pis 4D@0iisussded: ge
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Ih s UsdACrACECH Eagmkg MCTE @adi@irwmgblts #Hes zln@HalEiT CHRACH
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a RRATHNEHCGEEdRafirng a TCTF coded with bits 10 is used;
and the RACH CCCH havi gjgga TCTF. coded with bits 00 is

usethe RACH PHE Hberese & r@feywith bes GlGRisussdher ei n:
| ogiyg %@h@g@k nih afr@frmaef&ﬁh'bﬁ@amm ufACH i's

processe ata units conprised data ocfets;
| oglhe RACH SHICETH bativg 4 € TFvedéd\Cith 'bES PP swisetkdnd r om

bl obk LSl Palidea BRAF Sl Y e BBl ook of
data that includes a FACH MAC header and

| ogi cal -channel data_for the FACH has one of a finite
nundfer ofhapghedeicordnpEciameld wiereigi zes where t he

tr %gﬁ&f%apha% el Iibzle&Cﬁrﬁldeﬁ&hRﬁhiams I%@esgéwa{ 449 units

o el ght bits; | ogi cal - channel
coxmatsadbﬁdat&h@etRACH i'S provi ded from t he I\/AC | ayer to

h hysi.cal er. ag t ort bI %a C%l);:pt th

¢ napBatr el BT Do ERCH i il i 3P o e

ph y&@s@"ﬂawca&&aﬁgbrtaﬂ!@bkb agfi daed, s&ﬁﬁlﬂ[bﬁlea@iﬁtrmsbm‘t l:tldit& (R?A«ﬁth that
one of a finite nurrber nspor g %i_g

inciyies ST A60] My bR GHeHcmEntsl GER 1t e BAS Sh g of a inte

nun@%g R ﬁaﬁsgoﬁ'b%&qufl?ﬁbnts&e@s Mef@"—{ﬁé‘ b b mocﬁ'bﬁﬁmeg Zre each of a

d according to claim26 wherein: a FACH
sizehemedlap tliree motihle FORChItHBEH havi ng a TCTF coded W|th

Cod e PRt e o R B R R R AL TRy o e

phy8icdlGkkeic@deshspbit Iblduks Sf Ik, isactu st ea(tH']&alEﬁéilﬂ HIKBEI—bf data that
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nunff3f of transport block (TB) bit sizes where the transport block bit sizes are each of a

size equal to two modulo eight bits.

27.  The method according to claim 26 wherein:
a FACH MAC header for: _
the FACH DTCH having a TCTF coded with bits 01100 is used;



a RACH 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.
28. A nethod for code division nultiple access (CDVA)
t el econmruni cati ons conpri sing: providing an apparat us
havi ng a physical |ayer and34a nedi um access contr ol
(MAC) layer, wth the MAC | ayer providing data to the
phyS| caI | ayer via a plurality of transport channels,
tﬁ%@é haying a ﬁ&ﬁﬁ@d?‘g"vﬁh bith@l 180V 4sedn Dupl ex
(T o A glyed with a
s,et)k;%eflje og| gﬁ%@?ﬁgﬁﬁ% m@?ﬁ?:ogfgfng altsgﬁgﬂcat ed traffic
chatrd ACIDTCHH havidedl €aF eddglomitl bits @Hamnsdd; 40CCH) , a

o R SRR S C TR Ao bR by Brf e

ammemea@amrher transport channel is a TDD random
access channel associated wwth a set

| ogthediACH AN aYIﬁg; pdtTHgodeciwtn big @PO;ip a%eﬁh c

h fﬁ# 'T@:"‘IE‘?LQ DCCH) ,
ghg?}ggi%(léﬁﬂgnne Hélg\ﬁ??g anﬁg@&hggmﬁgéeg( conmon a_
conthe RA CH ShEIH ha0a) TCahdoded with bit&)h(b'fsmen:g and\C

chaﬁ' m%drﬁggect M@Tﬁ 8%‘?“’%%?%‘5#8 Channel

Type Field (TCTF) such that a FACH MAC header for:
the FACH DTCH having a TCTF cqoded with bits 01100 is
@e@H? divisiey nultrpiepeeess KeP YA relgsamymunications
corﬁ)ﬂr Q&DI S used the FACH SHCCH having a TCTF coded
h™its 100 is used; the FACH CCCH having a TCTF
proml@t@jawaplmrtlmt $adog aj ph}us:ebl ayemand henddhCh aCFeSH chaivelngMAC)

oy i R TG ¥ ik BiSe s RS H AL v r Biaiot transport

chawhdl§) WiHicks ofklBshsp6rt didel it Aer lﬁégivmﬁl‘ﬂ)tﬁﬂ&d (T fbfard access
ed wth bits 0100 is used; the RACH SHCCH having a
Cha't@?pﬁFé@étéoﬂswqqﬁedomt& a5t 1§ logicad chapmglstndudingn dodiopfcd traffic

chaﬂrrtzétl Ig]gg‘(ﬁif) TEIE GRAEDnibE éhagh% %D@Q%ng a 83281 cidfined IEgntrol channel

claim 28 whereln data transm ssion 1 s
(SH§H gDk Slsﬁ@(mmu egdwt icharinaly (WO ewdl e rrommianhirafie phmmei/ (€CTCH)

farﬁégrl;ll]e]fa ﬁ%n m%i_\j%lg f:saal Tlﬁﬁann l}r/tiftécgf OVI eﬁl %R}XE?:I) assocnated with

a set of logical channels 1nc1ud1ng a dedicated traffic channel (DTCH), a dedicated
control channel (DCCH), a shared channel control channel (SHCCH) and a common
controf channel (CCCH); and

processing MAC headers with respective FACH and RACH logical channels
where each MAC header has a Target Channel Type Field (TCTF) such that a FACH
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; and
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A CDMA telecommunication system utilizes a piurality of protocol layers
‘includingi a physical layer and a medium acc;ess control (MAC) layer such that the MAC
layer provides data to the physi’éal layer via plurality. of tréilsport channels (TrCHs).
Eaﬁh TrCH 1s associated with a set of logical channels. The physical layer receives
* blocks of data for transpi:nt 731.1-ch that the transport blocks (TBs) includes a MAC header
and logiéal channel data for a selected Iogicél channel associated with a given TrCH.
Each TB has one of a selected limited finite number of TB bit sizes. Tl;e logical channel
data for each TB has a bit size evenly divisible by a selected integer N greater than three
(3). The MAC header for each TB has a bit size such that the MAC header bit size plus
the logical channel data bit size eqtialé one of | the TB bit sizes. A fixed MAC header bit
size is associated with each logical channel for a given TrCH and is selected sﬁch that

each fixed MAC header bit size equals M modulo N where M is an intéger greater than 0

and less than N, 1.e. each MAC header for a given TrCH has a bit offSet equal to M.

Figure ¢



