; e3eH $| ESS COMMUNI CATI ON SYSTEM W TH SELECTI VELY SI ZED DATA
TRANSP @%ﬁw«“ﬂ‘ s application clains priority fromU. S. Provi sional
Appl i cation No. 60/176, 150, filed January 14, 2000. The presenﬂ,mm,mmmmmmmm
relates to wiPeléss communi cation systens and, in particular, ﬂa
sizing of data. blocks for wreless transport of data in an effici eBdisor
manner. BACKGROUND OF TAE | NVENTI ON Radi o i nterfaces such as those proposed
by the 3rd Generation Partnership Project (3G use Transport Channel s
(TrCHs) for transiWIRELESSICOMMUNCATION SYSTEMeWITEEer Equi prent
(LTE), such as xppRicereel ¥ SELEODATAPRANSPORE BIIOCKPS) or ot her
device within node of a comunication network. Tn 3G Tine D vision Duplex
(TDD), TrCHs are a conposite of one or nore physical channels defined by
mut ual |y excl usive physical resources. TrCH data is transferred in

sequenti al Thisuppplicafiomnelpons priovks {08s)Udsf PrexdsienalTr ApplpcationBI Mok Set s
(TBSs). Each TBS is transmitted in a given Transm ssion Tine Interval

(TTI). uj foih Base Station (BS) physical reception of
66#1%?156 kno%ﬂ g%lélgbgﬁ Trans

Tr CHs requi port Block (TB) sizes. For each TrCH, a
Transport Format Set gll'FS). IS %peci fied. Cfnt ai nin .Trgnsport For S. (TFs) .
Each TF, defPficRresenipiniventionscelates o SREeics? e‘iﬁmi‘mgrﬂ’éfi B8R spigkems Anghetle each
TB preferably has the sane size within a given TBS. Thus, a finite nunber
of pot icalar,T thes isebstiae esiziafi of datd bhockasfactvirelese aednspotof Bath én Rasour ce
Control (RRC) sigaling is required between the BS and UE to define the
attrib ccxﬂfm Ceh established TrCH, including a list of potential TB

si zes. "SI ghal 1'hg dver the radio interface introduces syst em over head, which
reduces the physical resources available for user data transm ssion.
Therefore, it is inportant to mnimze RRC signaling and the nunber of
potential TrCH TB si zes respectively. Al data transferred by specific

TrCHs nust fit into thgATBKSIROUNPEOF THE INVENEIORNS of a particul ar
TrCH. However, variable size data bl ocks exist that can not be predicted,

for Radio cess .Net wor k nd _Core Ne rk ( ignalin at a, . as
wel | as Noﬁﬁﬁg’aﬂ Cﬁé%‘(fﬁqﬁ’(ﬁ%%eﬁm&& grqpls)g%(is\ﬁgls ?fcoggd? Géndfifion ﬁat%lersmp
Project (3G) use Transport Channels (TrCHs) for transfer 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 resources. TrCH data is transferred in sequential groups
of Transport Blocks (TBs) defined as Transport Block Sets (TBSs). Each TBS is
transmitted in a given Transmission Time Interval (TTI). 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 (TFS) is specified containing Transport

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



To allow for the transfer of variable size data bl ocks, a Radio Link
Control (RLC) provides- a segnentati 02 and re-assenbly multi pl exi ng
function and a paddi ng function. The $segnentation and re-assenbly

mul tipl exing function reduces the size prior to transmssion RLC and is
used when the transferred data block is |arger then the maxi num all owed TB
si ze. anqi i |dRCHRA t %{ﬁi‘ﬂﬁnb PF g d a. bl ock
si ze b@ﬁgrggggﬁigﬁ% &)Eé%%@g l%llgts t%ﬁﬁf't&ge B si zé%g%gggémﬁg’aﬁgﬁl%
re-assenbly of data qver.nore than one TTlI is permijt for sone, but not
al |, tXypeRee! pefential 1B sizes are i%%&%ffwb@r‘iﬁf’%d? eﬂ‘%ﬁé&&ml e, for Common
Control Channel (CCCH) |ogical data. Thus, the payload requirenments for a
Tr CH car r yi RadiooRiegoakcdICohtrdb(RR &) eigdammngtrbquif@Bbém@eﬁethc B®ami OF to

processing results in blocks of data cal rotocol Data Uruts (PDUs). A
certai nmount of, each RLGC PDU i.S r ed for. control i nformation. Using a
37 e ool e ERT of fagh polahlifhéd MCH, GneiBaidich HeLof el b sizes)
information ratio consequently resulting in a less efficient use of radio

r esour Signalifig eoRir Ghpaxddin gnfeufact i mtrodsces syrstehe ovetleaty avisickrreddcertlze bl ock
is not equal to any of the allowed TB sizes. Likew se, the greater the

di ff moﬂ Ge¥ifiled itzﬂ)ﬁbn Fé@ﬁé&ddﬂéttﬂanghﬂ%?ﬁ'r Zlglée?&%ré hg i§ Slﬁ?))ohﬁﬁggff

allo size results | owering the transfe ta to use hysi c
resources, rati onseguentlLy resulting in a |es icient use of radio

' esourBBimizn BRE siealing apd th%embgﬁp%pet%%l TRCE TR st sspocgivar ont | al

TB sizes. Lowering the nunber of TB sizes reduces RRC signaling overhead
and i ncreasadl datdittansférfod By spedificCTeTHy must fetaiatathd TB sizedspedified Bosi zes
reduces RLC overhead and increases radio interface efficiency. It is

t her ef gr e .t ant the fo fd IB_sizes f.or each
rrot He LSBT helier TR oneTEe iR R LR e Pl oy o
(MAC) header size. The MAC header size is dependent of the class of traffic
whi ch predicted,clor Rndiy Adeesy bighwatk RAMNeand ¢§ge Netwarlg 6CNOragmalingTdade, Fi el d
(TCTF) is provided in the MAC header to indicate to which | ogical channel a

TB i s apdiel@NofREACHiAS INRUDRREF dAtdl thdddhfsdieas.cal channel types. This
nmeans that the finite nunber o6f allowed TB sizes nust support several MAC

header sizes. FEor N.an si gnal . dat a .apd, NRT us at the RL
gener at es o@f)e?ﬁ)%vf’i Bﬁé@e ?@g%kef %ﬂgﬁgﬂ?ﬁe Bi\lof&’ a%ﬁ\]{g,o ﬁ‘i’g éﬂ&gﬂgUs
are defined as groups of a selected nunber of octets, such that the RLC PDU

bit si @RLCY padvidys asegmientation asbirdgssemgfly miltiplexing fRctoPD bi paddinge
al ways equals 0 nodulo 8. This characteristic is nmaintained even when

paddi ngfcgioh € a¥hE §gmentation and re-assembly multiplexing function reduces the size

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



4 Applicant has recognized that, if MAC header sizes for different Logical
Channel types have nutually exclusive,bit offsets, TB sizes can not be
generically used for all transm ssi ons. TB sizes have to be defined for
speci fic MAC headers and | ogical channels respectively. This increases
signaling overhead and reduces RLC PDU size options, which results in |ess

effi Cix%i‘éﬁx}é?f F&faug@CfPDEPfHéhﬁE aJBRkek intinBfer WakLlo é&ﬂtﬁcfleiﬂfé\“ﬁﬁtﬁﬁﬁ%{o si zes
as is currently one in sone 3rd generation systens allows for sone

sharing of TB sizes between different Logi.cal, Channel types, but also
| ner ety geultng b delept sHGieRE Bs B Teauers.  The RE&: DBAdHE | cast
8 bits in such situations. For exanple, see "MAC Protocol Specification, TS

25. 321fim¥of i usdPRbech the trhhbfetredabird Blddknis it Eg@ﬁl&bi anyRsdfhe il oW TR cal
Speci fication G oup, June 1999, pages 1-35. In 3rd generation TDD node,

bi ock Spoes e Bt AL EARE 1Atk at Ry BB ol BihF s
TDD, TB size definitions are specific to Logical Channel specific MAC

headerthii next darfgse alowad B ssicepesults du loweting dbe dxaoster |datath usedpbysical
efficiency. Applicant has recognized that w thout common MAC header bit

of f set ixﬂtoek fgt &&%gheﬁﬁ f buiMhed @y 1dak MRSubd-dfl PAdib T RRSMRS] Ons
to oct’}?"a igflmrecgl ve fra)rfresg“iln §dphysi cal "ﬁgeer si nce the1 bﬁg of fset is
based t he Logi cal channel type i ch gcannpt be, .While at the

physi c ech%ﬂfqﬁmwfé? mﬁﬂgﬁﬁ%\éﬁf’ RYyDPEr ¢ M@E@ﬁm%1 ayer 2 for

| ogi cal channel determ nation before bit shifting can occur. This neans

t hat consi deEbedeliagptiec emmbey of ErBesites sredateso RREdsipaalihg eseerhiedd snd
Appl i cant has recogni zed that with TrCH specific bit aligned MAC headers,

bi t Lfting:i e i.cal i1 I

or ocesiAG5t b ibfRrleR? nBientyd IRENCRER i Y EeP BETIP B TPIRPR REG

t el ecommuni cation systemutilizes a plurality of protocol |ayers including
a physevetheadyped ipergasesniadioinistiace stigispen 1t intherefoye impgeiant kamakee MAC
| ayer provides data to the physical layer via plurality of transport
channeil® ekt (56 theapBcificd BB @ides Fop8dthl TAOMCH) s associated with a set of
| ogi cal channels for transporting |ogical channel data within transport
channel dat;ll,BAI | east, one_ Tr

Shzes 538 1 MGm oF'the RLC PDU size and a Medium Access Control
(MAC) header size. The MAC header size is dependent of the class of traffic, which
is indicated by the Logical Channel type. A Target Channel Type Field (TCTF) is
provided in the MAC header to indicate to which logical channel a 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 qgantities) PDU sizes. Thus, the RLC PDUs are defined as groups of a
selected number of octets, such that the RILC PDU bit size is always evenly divided by
eight, i.e. the RLC PDU bit size always equals 0 modulo 8. This characteristic is

maintained even when padding is required.



is associated with a set of |ogical channels having at |east two | ogical
channel s of different types. The physical |ayer receives blocks of data for
transport such that the transport blocks 4 TBs) of data includes of a MAC
header and | ogi cal channel data fox one of the TrCHs. Each TB transports

data for a givep Tr such that,t l.oqi channel_daga inel udes dat

associ at ed \Aﬁpﬂﬂﬁa’éte %f@@%ﬁ%éﬁaﬁcﬂgmaéfl?ﬁ °t R et ﬂfe(gax?tczog nnel s
associated with the given TrCH Each TB has one of a selected limted
finite Chatoesl typesTBawe mstualy exthsiveobitoafifsats)afiBedizebacan hiot be agemefiBalbys a
bit size evenly divisible by a selected integer N greater than three (3). N

IS pref glaptoy Jfl tgmsn{ig%io%ég t E‘P‘ggi%%“lgaxleot%i Wﬁeﬂﬁnﬁ@ig?g%ﬁgﬁ t ef(ggg%d%frs ghq RLC

PDU defined Tn terns ata bits.

mani pul ation and formatting is perfornmed by one or nopre_conputer
pr ocesslogical phanngle eepaetivelysr Tdue Angreasesciigudleg averhead mods xaduges REC
sel ected | ogical channel and has a bit size such that the MAC header bit

si ze pl ppy §9e b@ﬂbﬁé}'wlﬁbﬁ!i’@ﬁilt_sqatl@sstéﬁicﬁahiﬁs@élﬁ'?aﬁi;o fi3Burbest he TB bit sizes.
The MAC header " bit size is fixed for TBs transporting data for the sane

TrCH and sang select ed Ito i cal al&Qﬁgq}el, but rraa\é be 6..di.fferent fro:{g,the
MAC header bPPEQiYIRE psfet-aighed GG §ZES 5 ety dong 1% spwsicd Tr o
or a different selected |ogical channel. Preferably, for TrCHs associ ated

wi th a gateratiomsystemisealiompe foosomegihasingcotiBekizes detweaad diffEeite Adgicabi t
size is associated wth each | ogical channel within the set of |ogical

channel I e : o ‘%é? { i ls M
nodul o ﬁhg\ﬂ%rl e fgﬁgénlg‘lg H’?de*g%reg th? Iég %gh%l{%{%gge an F@gg%%%ﬁ%@ﬁ?@@%sm ts
in a MAC header hit offset of Mwhich is the same fox all MAC headers
associ amagt et pt deagty8nbifs ap. sush sitptions 1 Her exerwlee serr MAG Pretagol er
than Nin size. Thus, when Nis 8, such as for octet aligned RLC PDUs, a

MAC heaggdcifigdtidie F9EII.321,t ¥310.0n@999108)’ afhifia GenefitihePatthdtshipaplojdC
header has a data field for data identifying the selected type of [ogical

channel SOCI A th the | ogica annel a 1t size hat, dat a
Fiena i SEAPRrA BesFiiialibn Fur SiCl ofh AR Aetamn e ionsrtdh Tomd ARiaee ™ \Ac
header, i.e. the MAC header bit offset. A shortest data field bit size is
pr ef er agsriain oG amdr bpgidak Chanae} icombipgtiansehagrcvaen tiatitesk tropefepblagk e

| ogi cal channel s of the set associated with the respective TrCH such that

the | ogiige ard avpedsingdIMEA 0N etHedd sididd Yeoiviorddd. dFhérefdre! th TDIB, BB&size
collectively nore frequently used with the respective TrCH than any ot her

| ogi cal apnel within.the . assogi ate set of.J ogjcal, chanpel
A Cer nadURNGES afSeiatic 48 R0 ChimiTispeeiai MAGpaoRBE e ol # ¢ ne
nost restricted TrCH | ogi cal
described, reduces overall radio resource efficiency.
Applicant has recognized that without common MAC header bit offsets, it is
not possible for MT down-link and BS up-link transmissions to octet align received
frames in a physical layer since the bit offset is based on the logical channel 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



channel conbi nation payl oad requirement. Preferably, the TrCHs includes a
forward access channel (EACH) associated with a set of |ogical channels
including a dedicated traffic channel 4gDTCH), a dedi cated control channel
(DCCH), a shared channel control channel (SHCCH) a comon contro
channel nd a co n traf chan and a rando ess
channel SHiFURE-ys 3095 3 dRe hymieal JExeTort g bdlitiohal, BROCSSSiRg! AUsmigad o
DTCH, the DCCH, the SHCCH and the CCCH. In such case, each MAC header
pr ef er afitsoduged.a Target Channel Type Field (TCTF) for data identifying the
sel ected | ogi cal channel type associated with the transport channel data
where a bit size of the TCTF field is selected to determ ne the nodulo N
bit size Mof the MAC header. The nmodulo N bit size Mof the MAC header is
preferably 3 nmodulo 8 for FACH and 2 nodulo 8 for R ACH The TCTF data
field bit size is preferably 3 wth respect to FACH MAC headers associ at ed
with the CCCH, DCCH, SCCH and BCCH | ogi cal channels. The TCTF data field
bit size is preferably 5 with respect to the FACH MAC headers associ at ed
with the DCCH and DTCH | ogi cal channels. The TCTF data field bit size is
preferably 2 with respect to RACH MAC headers associated with the CCCH and
SHCCH | ogi cal channels. The TCTF data. field bit size is preferably 4 with
respect to the R ACH MAC headers associated with the DCCH and DTCH | ogi cal
channel s. Qther objects and advantages will be apparent to one of ordinary
skill in the art fromthe follow ng detail ed description of a presently
preferred enbodi nent of the invention. BRI EF DESCRI PTI ON OF TI C DRAWINGS
Figure | is a sinplified illustratioa of a wireless spread spectrum
comuni cation system Figure 2 is an illustration of data flowing into a
commpa or shared channel. 8 Figure 3 is an illustration of data fl ow ng
into a FACH channel within a RNC. Figure 4 is a schematic di agram
illustrating a channel mapping with respect to a MA.C |l ayer and a physi cal
| ayer in a conmunication system according to the teaching of the present
i nventi on. DETATLED DESCRTPTI ON OF THE | NVENTION Figure 1 illustrates a
sinplified wireless spread spectrum code division nultiple access (CDWVA)
comuni cation system 18. A node b 26 within the system



18 communi cates with associ ated user equi pnent {LTE) 20-24 such as a nobile
termuinal (M. The node b 26 has a single site controller (SC 30
associated with either a single base 8tation (BS) 28 (shown in Figure 1) or
mul tiple base stations. A Goup of node bs 26, 32, 34 is .connected to a
radio network controller (RNC) 36. To transfer conmunications between RNCs

36-40, an interface (11U | {lized. Each RNC 36-40
is connected to a nobil ?mﬁﬁge@@ﬁ?‘mfﬂqu chinturnis
connected t re Network 46. To,comuni cate within the system 18,
many types ’gfbMEglé‘é?W“é F¥sigie S & ‘Ffaﬁg' d’éﬁp@&?@g, faé(ﬁﬁr ed
and common. Dedi cated physical channels transfer data between a node b 26

aad a ineluding baphydica? Ja@er atdmmnredand sicesse dottoaih(MIACplayensadh thatrited | pl e
UEs 20-24 or users. Al of these channels carry a variety of data including

traffigg o) Lgnakl : O a hannel s carry
data PIAGHRYGY brfles ot e (RisBical 166E SHCPERSRRT of AR AR Bl oy
packets. As shown in Figure 2, to regulate the 9 flow of data from

di f f er(IngHsduiash tr@ispedt, clsmuieh (B i asrociated witl arset of legicaloshdmelssed.
One common channel used for transmtting data to the UEs 20-24 is a forward
accessfop hansedrtial ‘l%bcaﬁ%alﬁﬁ:lﬂla%ﬂ]ﬁlﬁh ot Share® dBACHA BRaSF b TRERS 1N 2
RNC 36 and i's seglt 0 a node b 28-34 forﬂévivjiyrel ess transm ssion as a gf)read
spectrum si gnal, to the UEs . 20:-24. . The ,FACH. 58 rries several data types
from v‘érqsé?fgaéﬁ;}u%s? sgly 9% Iggical channsls dgine F‘g i‘F?a?ﬁ EE(IO Qh%asc ed
control and traffic channel (DCCH and DTCH), and a downlink and upli nk

shar eddiffeaentéypdsDSCH and USCH) coniroi signaling via a shared control

| ogi cal chaanel (SHCCI-~. The FACH 58 al so carries control signaliag out of

band and Cgcg,é M@%ﬁlg& a '&ése@koféic@omﬁ | FR thnshbRMNuh Rkt B FariBofl by

such as T control data. Various controllers are

the RNG 36 ontrol .the flow of ta.. Aradiaq link control]ler (RLC) 64
handl Zﬁomef%f d@t@@zﬁq%?ww MA&%C&@@%%@ ealdt a@ml? fom ong ohiied| es
the DCCH, the DTCH. A shared nedi um access controller (MAC-sh) 68 handl es

t he DSGICHY/SEACE B teinspo® datanfpr £given oTiGH guthehdtAbb 168ichb charteindan
medi um access controller (MAC-c) 60. Wth reference to Figure 4, there is

ad © rOpR e L VA SRR ??ﬂéﬁﬁ SRERREL ok B O AHER "G o

over the phe/si cal_ layer 72 to associated physical channels 76. Each of the
Tr CHs Ghpnnglsasserintedevithithhgisien TiCho Fachdds bas oanahaselectal limited findtes

comuni cate by using transport blocks (TB) which are conprised of a MA.C
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 logical 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 header bit size is fixed for TBs

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



header and associ ated | ogical channel data in a RLC PDU. The MAC header has
to logical channel identification information. Preferably, the RLC PDU is
defined by data octets, so that the FLC PDU bit size equals 0 nodul o 8.
Preferably, the TrCHs 74 include a dedicated channel (DCH-, a downlink
shared channel (DSCH), a common packet channel (CPCH), a random access

na s HFagnC el o AACNGABF GRS RE 08, il ReBe o iR A Boren L

dedi cat ed physi cal channel, (DPDCH), a physical downlink shared channel
( DPSCHrCHaopa dififergnt selaeted lpgicrleehasmghnel (PCPCH), a physical random access
channel (PRACH), a secondary common control physical channel (SCCPCH) and a

pri Mar'y COMFRRrAAY! 118t PRUS CatsoSal!skitk ROGRENE Bl UGS 8P focka

physi cal channel s hmay be supported, such as an uplink”sha

(CTSCl -~ with as agsaci ated sical, uplink shared channel  (JPUSCH) .. The

| ogi cghawé{ﬁr@g(e@ﬁ@ﬁirﬁﬁégq FiFgds AR #ﬁﬁﬁp@ceh%@m, a
dedi cated control channel (DCCH), a shared control channel (SHCCIT), a
comoithe eett 6 Dlogide nelannelSGEd is selectsdnch thif eéachcfired dA OH&der bit §iggi Ng
control channel (PCCH) and a broadcast control channel (BCCH). The
preferr hat | tw 1 | gal sand-l-0qgi cal
ChanngGays SAPAEp Sl 030 38 Tategtl BRAT A o hPNESS il R PRRS o
data to the SCCPCH from any one of the set of |ogical channels including
t he DT, MAf mader bithefisstadiM whichosahe same fer @t dA Gheadess lagsociated RACH
transports data to the PRACH firom any one of the set of |ogical channels

i ncl URHifg a igdRenDTRekE]. tT1ds Rt fhhg MWCThkad¥r tb e sifdlldr thanli{ ki) dpfud 0 meke

effcient use of TBS size definitions, it is desirable to be able to Use all
specifi.ed IB sizes for. all ice?p%aaﬁq@ t ypes~supported b respective
Tror VARSI BofRoh S fok et e Hor AT Bihlieigatcbe i inibs oo
t her eby reduci ng signaling overhead, while nmaxim zing the nunber of RLC PDU
si ze omeiomtet of@dteci ng t he over head associated with RLC segnentation and
paddi ng. TB and TBS assi gnnment is acconplished w thout increasing MAC
header siz r j l, &RTH } ts FL LoLked TB
‘Igeife?ﬁiplgf 3 H R@A@%eaﬂ*éf'?@.ga 14 oL 8%t 1'21@&@’1‘:?@9 fid sétl&ﬁz%

dat a payl oads e anount o ta processed as a Si uni m
hi gh I Wit hi C and RLC, bjt .ali d C h . bot h
R I M R R D R S A I e

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 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



associated with TB size signaling and RLC segnentati on and paddi ng
overhead. The alignnent is perfornmed by maintaining the m nimum size MAC
headers for the r,ogical Channel and Fr CH conbi nati ons t hat support limted
TB dat a payl oad sizes, and increasing MAC headers for non- data payl oad
size sensitive conbinations to the sane bit offset. For exanple, if the

dat a 1 | {1 i | PNS f e t ot al
oct et W%??ﬁ%&?%@t@?@%ﬂfgs%n dglgi(g%?ﬁggécilfon- ’iﬁrn(% (éid
conbi nati on have headers of A octets -i-. Cbits and B octets + D bits. Then
t he Crandom ascess ehanned (RA(H) assopiatadwithiy gef of logis)phapaskdneldingtheas A
and/or B octets nust be increnented by one octet. It is not necessary for A

and BOTCH, €ieZBTCCH, 1hé SHCOH ¥n@hetCSCE IhnarhTuse! eaclk MAC headsr +
RLC PDU and the octef ali gned RLC PDU wi Il conformto the avail abl e octet

Si ze. rs l.ess than an Qctet. | are rm.kt.ed,, and i p .fact
deo r AP Biscn T ek Rl s Trigld (LEAM Tof GRial ReRbbsiny sl Sileclbet 26 1y
RRC signaling for a specific TrCH channel will have a Y bit offset. That Y
bit oflbgeal bhamel dppe iassdsiated ovith thevdpedddranntbdatal whereg bitlsizéhafiihel s
supported by the specific TrCH Since the MAC header octet sizes do not

neces y . es

W R TELGERL £ sEbaE SuiehEliine AOMER NBANIA M e IACTIRALT
al l owed TB sjzes._ Thiis does not necessarjly nean RLC PDU s have to be

r esi zethevmaduoiN bifisize MeelhthenMh Cheagdereis preferelly 3 module Gdos FAdddiande t o
adjust the difference in MAC header size between the new and old TrCH s in
the ald awthld B for ReSCHW th bit aligned MAC headers, each TrCH type nmay have
a different bit aligned TB size offset. The offset is preferably defined by

the nost |i4yg giycal el. Tr i i on. bl.ock S8, ich is
specific toﬂ%ﬁw pggﬁlﬁ'ﬁgr %@%,prggegﬁ@glg%ﬁ%p%m%%t g’n Fﬁéﬁp% nt
optim zed MAC header bh;&g;éset. é&%}ﬁ%&&f Oﬂrl]d?ia(i"?(ﬁi[jhe adtlji tbi oneil ‘t%}ehnefit

of reripadets aysociatebmwi Ol ) & } logtaal chammals. Thet he UE
and BS equi pnent. Wth a common TB size bit offset for all Logical Channels

types popPolL@AfiLM BiSRiOE! ik iﬁrefér%iy 5twith r@?ﬁéﬁt kbetheOR ACES QNI HeadbR
transm ssions to be bit shifted by the physical |ayer according to higher

I
| ayer requi s, Lt is,ad ous_ t o, proyi de, bi ifti t. the
ohyo! cAssoRalsel il e 1DOCH Rad 3pHEHIREhal nfials. e e el B ik st
addi ng addi ti onal overhead, as opposed to adding this requirenent to the
hi gheris|pgfarablyoZ esih mgspeet| 6o Foh€ht A Cnh@dersyatsomatieb wgth, thel CC4T arddi o
Resource Control (RRC) entities generate and expect to receive data bl ocks

whi ch QHQESH QB%if%f ShaRRWVhé 9T TE HadelirdSES igdﬁx‘gf&ﬁﬁﬁ% InGed fei@EE:éBtSt'&ave

variable bit offsets 1t 1s only possible to avoli I fting

it s
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 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.



down-1link and MI up-link transm ssions. In the MI down-link and BS up-1ink
cases 13 it is not possible for the physical |ayer to be aware of the

hi gher layer Itigical channel type th& defines the bit offset. Only if the
bit offset is common for all transm ssions across the specific transport
channel can bit processing be avoided in communication layers 2 and 3 , RRC

Transport Fgy i | 4 | S,:.US t { Tr gnspor t k (TB)
si zes for e%gﬂé"e??%%& ﬁ@#&ﬁSﬁt’z’%@S@%@{’%ﬁ%ﬁ%ﬁ@ gﬁa%pegp i . The
nunber of possible TB sizes should be mnimzed to reduce the signaling

| oad. It isEigexe ddseschematio dagrandllugrsiings chiasoel mapping Rith RBpegiaddi ng

can dramatically increase transm ssion overhead. Preferably, there is a

maxi mu ' i hi 3 E%Hn' Scalion: j f}g'b%qér?él
result?%?é%ﬁ%ﬁcgngﬁ%ﬁ%%%ﬁéﬁfﬁa t hat sﬁ§u§1 8§§§ﬁia\?o. ed. ,&?t 8ugh
it is alsog.i rrpé;)rtant to.have as many choi ces as possible on transport
channe feaching of the\presenit in¥smBOR, ansni ssi ons si nce RLC Acknow edged Mbde (AM
and Unacknow edged Mvde (LTM PDU s will be padded to match the next | arger

TB size when the previous |ower size is exceeded. The relation between RLC
PDU and TB sizes is as follows: TB Size = MAC Header Size + RL,C PDU Si ze.

In the preferred ! j t aligned and in
Ti me Division mpﬁwﬂ%?@gﬁ%pgggﬁm header exi sts.
Therefore, MAC individual bit offsets nust be taken into account when

speci fyi ng tHigure | bvdlustrgesi  simplifiedDRyiralessh spreade apeptriton ade DdHEiDACH
all | ogical channel conbinations on the FACH and separately on the RA CH

are nogi-f1k [ A Iﬁﬂ@?'wﬁ)&]ﬁ its
for RA?:Iﬁﬁﬁlgﬁge é-%&gél ttd;jﬁg\gjrk ) %Rg%ﬁéﬁ%ﬁh%?ﬁ%{iﬁl?oéﬁ cal c tazlr?tne S arﬁiee éé’lﬁél’t)%d\%ed) .
Tabl e reflects a preferred prior art MAC hea Sl speci fication, Table
1P e o8 EomBpimpged R foRco pled oIS PImg, LUE) 226 B RHEh a6 AL Bobil
CHTr CHTCTF Fiel dUE-id T aUE-idC T Fi el dHeader Si zeDCCH DT

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
RNNC:s 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 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 20-24 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



CHFACH3216/ 32425! 41 CCCHFACH3NI ANl ANI A3CTCHEACH3NI ANl ANl ABSHCCHFACHO/ 3 ( Not e
1Nl ANl AN/ AO/ 3BCCHFACH3NI AN/ AN/ A3DCCHI DT

CHRA. CH2216424CCCHRACH2NI ANl ANl A2SHCCHRACHO/ 2 (Not e 1NI ANI ANI A0/ 2 Note 1:
SHCCH does not require TCTF when SHCCH is the only chancel assigned to

R ACH or FACH Wth the prior art MAC header definitions, octet ali gned AM

and LM &a&tgal’ti’ém"‘ﬂl'ffe ﬁséq&cé]é“ﬁ‘g?o PSS $hiY § c‘Eﬁnﬁ gbh ?ﬁ:{oﬁ%? %40{%

and FACH when I ple annel "1 ypes are app

bits for FACH and octet + 0 or 2 bits for RACH. This potentially doubles
t he nuriséd. of Transport Formats that need to be specified on R ACH and
FACH. To increase the efficiency of TFS signaling and allow for nore RLC

PDU si ze chaggSomirhon Shiifpusad foﬁeaﬁﬁﬁ%@g ATRNHERUES 20-14 fs 8168k

I ncreasi ng MAC header sizes for and BCCH, shoul d be

ded t h 5 t RLC t
or 055 HGFH GRERFLOTACH)ahe. A FEoVE Th epe 3 Hheck AHRL BB csiedaten a pagNe 1 od
solution is to increase the DCCHI DTCH TCTF by 2 bits on RACH and FACH A

pr ef er r¥@landds santits arrfdecs 28B4 forTairtless fransis3idrehoavspreadppetiruml sighalr
FACH and R ACH. This results in common RACH TB sizes of octet+2, i.e. 2

I ho BRI AT e e RS SR |

bit shifting requirenent. The RL%E‘%enerat es_and expects to recei ve octet
al i gnecasPogomuney cantral chasmel (CCCH), dedisatascontz@loand gaffje ¢
Link (DL) and UE Up Link (UL) MAC PDU s could avoid layer 2 bit shifting by

paddi ngardd®BT), harble doislinkr &vd dgngk shafslghdithel THISCH Qind! OSU) shssical
| ayer. Th| s is not possible for the UE DL and UT1ZAN UL transmi ssions since

e 17 crienfting, pies FRRER, Gnfiol ivBicnf Hifel TR, MR FROHSE &5 ot 1 or

a given TrCH, the physical l|layer can pad the MAC header to octet align the
UE DL amttﬁtmgnalmg ot plbitidhgnd sinidan dataiteansoutted viim the TUR 43 fisinn ehéerhe
padding is constant for the TrCH The nunber of TFs specifying TB sizes

al | onedpiNt -QOT§:11% O%C*?C@PP%@CH LD PO ShitRe dini m zed to reduce the

| ayer 3 si gnal i ng | so necessary to allow a maxi num nunber of
%‘éﬁﬂ D'?'H—lgga agkgﬁzﬁ’w 3 Zaflsunlfseglh X?ﬂé%%@%&&ég@ téﬁt (’i"];’le‘{f ‘g*%blés t he
nunber of TFs that need to be defined on RACH and FACH
radio link controller (RLC) 64 handles the CCCH. A dedicated medium access
contfroller (MAC-d) 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 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. Each of the TrCHs 74 is associated with 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 RLLC PDU. The MAC header has



TrCHs. Additionally, variable bit shifted MAC headers result in requiring

| ayer 2 bit shifting for all UE DL and UTRAN UL transm ssions on R ACH and
FACH. MAC 16 header bit alignnent i 40defined to avoid duplication of TB
size definitions for octet aligned RLC PDUs and layer 2 bit shifting. As in
the prior art, the MAC header preferably incl udes a Target Channel Type

Field : SR l t Ri.€ Cald t he
| ogi caﬁ éﬁ@meﬁmﬁe{/ge orﬁ?ﬁé& %ﬁﬁ&i@l tft}gg%rgﬁ ﬁanneleljis]bt]f Is &%ﬁ@[ rit
carries BCCH, SHCCH or . dedi c ted | ogi cal channel information.
unl i ked@WeO(fiﬁ(iSo?O ﬁkﬂﬁthet%cp?@l%bﬁ Q%ﬁ g of TCTF for TDD are
shown in Tables 2 and 3. Table 2: Coding of t he Target Channel Type Field

on FACH for piéllerabity Faes TG o0 @eikedeQ0 Hediddtdd chaiie] LABOBICH @swhilsl! Over
FACHO110l - 01111Reserved PDUs W|th th| s codin will be d| scarded b this

f .t t 00SHCCHI th |
be. i schpedeimpeh AS9GH, R ROobbn Baptst SRRRRGLERCED o Hindont ppcest Shanor
Channel Type Field on RACH for TDD TCTFDesi gnati onOOCCCHO100DCCH or DTCH

Over RARAIIA),-a forwarRaserss ediabusl (FAGH) ha pagoy channiel (BeHiand ar bieddbast hi s
version of the rotocol)10SHCCHl11Reserved DUs with this codin will be

di t i i : ts {at :

of "t he “TUHiel; (CHSCT TR afhoci AR, PhOSCH, chisndly SRkl o' ACHBNEN BEHhaT, 2
val ue of the 3 m)st S|gn|f|cant blts The preferyred TCTF of the R ACH for
TOD | s chpunal(DPLH), b physigahdmuntisk sharedhannel(IrSCHY, aphrsieal sogimen cant

bits. Bit aligned MAC headers all ow commn TB sizes to be defined for

di ff er grabkétoehiagakl g PAPCED)s aophydical safdordy &dtesSetinbic] (PRACEY, 4 ¢
si gnal I i ng overhead and potentl ally increase the options fof RLC PDU si zes,

and” UMCORRREE o bGP BB s cRe LD ol L RER A RERY i 2
comon TrCH supports many different traffic types. Optimally for RACH and
FACH, «hehndlXPSICRCHpeEMthertragsportippd p hysjcaledannetsanay be suppeketisughés DTCH.

To allow this capability in octet node it is preferred to specify the total
nunber of ySieiiesitarB@ ichhltdl (NSCH) 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 FACH 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.



nunber of RLC PDU octets. By specifying the total nunmber of octets, it is
not necessary to indicate the TDD MAC header type on comon channel s since
t he header offset is the sane for all lbgical channel types. It is also
possi ble to avoid RLC PDU resizing transport channel sw tching by taking
into account the change in MAC header octet offset. Table 4 is a preferred
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formats for each transport channel does not exceed <maxTF>. NOTE 2: For
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si nce MAC headers are not octet aligned 0 culate TB sjze .the NAC
header BFlet wesince IBqglged MA H@aéﬁ@tiﬁé&éﬁz@ theraatel align GekLht ed
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permitted, and in fact desirable, in such cases X, A or B may be 0.




NOTE 3: If the nunmber of transport blocks o 0, and Optional IE "CHO CE RLC
node" or "CHO CE Transport bl ock si zel;gs absent, it inplies that no RLC PDU
dat a 2l exists but only parity bits*éxist. If the nunber of transport
blocks = 0, it inplies that neither RLC PDU data nor parity bits exist. In
order to ensure the possibility of CRC based Blind Transport Format

Det ection, LAMRB\siesRpetified it RB Sighaling foisepdcifio TR Bhirkhdl wiPEhavef
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provi des data to the physical layer via plurality of transport channels;
each t r@hsmmltamhdhUH estiahaére block iz, sehichf id spedific whadli€H aype.
transporting | ogical channel data within transport channel data; at | east

one tr c i -\ -Of: fcad I ving at
Toast ' tSROERGeeaRRC R IEE At A inllobbhfed Spilioo M ACHAIBERR Bgeef 1O
| ayer receives blocks of data for transport such that the transport bl ocks
of “dat a i ncl Ghesnumtipnpes theadditionnd beagiit af remaving prgsessor dnteppivedayeni d
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received radio transmissions to be bit shifted by the physical 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 receive 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-link cases



the | ogi cal channel data for each transport block having a bit size evenly
divisible by a selected integer N greater than three (3); the MAC header
for each transport bl ock having a bi t 13i ze such that the MAC header bit
size plus the | ogical chancel data bit size equals one of said TB bit
sizes; the MAC header bit size being fixed for transport bl ocks

transp i t i cal
channel® St PSSR Por HOHYRIERI 14y 3 B aspite U the Mth P Refih Biabid
transport bl ocks transportin ata for g different transport channel or a
di f f er diype daatdalings thy E%étafpffiq%ag?ﬁiéf if @lﬁobl& afigebis summonoios all fraagmissiansannel
associated with a |l ogical channel set having at least two (2) different
types afcrbfatheapesifineaisportactannelicdbit procsingi be avdidedsaimhtichsbl each
| ogi cal channel within said set being selected such that each fixed MAC
header .bit % zediqual S Mnodulo N where Mis an interger greater than 0 and
| ess thlﬁxcﬁ P4 X CDVA data conmmuni cati on system according to claim1l
wherein N equals 8 and the logical data is in the formof Radio Link
Control Prot Toaspottrifarmat RieC (PBG) pigmatiogup ustd datdeforet Transp8rt BlocRVA
data communi cation system according to claimZ wherein with respect to said
at |lea n t mqﬁ{ns i i\ hcal e avi ng
at |east t'wo (5r2 I%%:hc% channe?éﬁ?&ﬁz?gg\ry gn@ﬁ%g?lc%ggﬁaﬁ&gﬁ#%%dgpghas a
data field for_data identifying he sel ecied, | ogical channel

type of t
associ AWRLEH ehpe lpﬁémesahaﬁfﬁﬂﬁeaawm tankedupe the isignalingdoad. Kaisd

data field is selected to determne the nodulo N bit size Mof the MAC

header .also ne@é&sdry t ERddic dB aitRnRiselyCinco RISGRPU paddingi i@ d@ntdtRally3
wherein the bit size of said data field is selected to be the shortest for

t he | ogi i the nost restricted transport channel | ogical
GioRlo  ARNGL. Y G 8%

channel i natton payl o quirenents with respect to said at |east one
transport channel . 5. A CDVA data conmunicatjon systemaccording to claim3
wherein a shiefaablyq sherefis al mawimum; ofe32 popsible FBusizesy is gaeh a‘aegm &Y of
t he MAC header of one or nore |ogical channels of the set associated with

sai d atSpeifind ¥l BRafsaRs tin CAHanaERcanC BighAHings 304 ARt Showld! Be | A&,
channel s  are collectively nore frequently used with said at | east one

SRR SRR R MR I
channels 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 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
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8. A CDMA data commruni cation system accordi ng

channel s havi ng at
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S

to claim7 wherein said at | east two transport channels include: a forward
access channel (FAC -1~ associ ated -rgbgbéa set of |ogical channels including
a dedicated traffic channel (DTCH), i cated control channel (DCCH), a
shared channel control channel (SHCCH), a common control channel (CCCH) and
a damepArd r af TRD AACHEFACH GHAC Bedder Saosibynlapies] Cledmieh@ypé RACH)
asSIQALACH [ hraisel Pirdpmi cal [Janpel s | oeul ng eyl Fili | Baldh; oot
Si'ilq CCH and sal d CO:T},@% A Cl at akcan’mml catipn sxstﬂim as? r :ng toI
cl g e A3 "qua. S—-or—ept-MACH ef—-assoctated—wth-5 egHca
chem t 3ansport annel andrﬁsgquals for eadr %E heacer
asqddidat ed wijth the Io cal chanhels for the RACH trhnsport channel. 10] A
CDNKC@atn co A’(}Hati om3system a¢dyAdi ng t pNEAai m 8 WNgAein, W3 h respedt
]'Ep €T PfACH apgglgf\ gransport N";gnnel s, | Rggh MAC ger hasf TCTF dat a
| uaL -yt the ected cat—chaganet
ascoﬁigﬁ&l t m %’9/?931@]00 Wéhannel @Zﬁta and ein a ;q si ze ﬂf
thg_TICTE fielld is sele¢tldd to delernine the modulo bit size IMof the WAC
hed®CCHL1. A ERWUH dat @ 3communi calN/dn syst pN/Accor di hi§/Ao cl aif8 | O wher ¢i n
thg TCTF datal field bift size is|3 wth regpect to FACH MAC heladers
as T TCCH ™% and B Togical jchannel s, ; e TCTi
dat ars @if/g)’lﬁ" tﬁ‘é:dzlg i's wth regspect to the FACH MACA’headers associ at eq
Wit and DTCI:llnnlrnl channel s the JCTE data field bi i id 2
Wi t rC@@ﬂ)ect t BAGHEH MA@ headers|N/A- N/A N/A 2

SHCCH RACH 0/2 (Note |N/A N/A N/A 02

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 + 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 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



associated wth the CCCH and SHCCH | ogi cal channels, and the TCTF data

field bit size is 4 with respect to t RACH MAC headers associated with

the DCCH and DTCH | ogi cal channels. 12, A CDVA data conmuni cati on system

according to claimi | wherein Mequals 3 for each MAC header associ at ed

with said | ogical channels for the FACH transport channel and M equals 2

for easﬁe:ﬁﬁqnmm&mg% RIM gugmbﬁﬁﬁbheadr@ﬁ! @altiplb 3RaR! farhe TTI8gs RHCH
CDVA da

transport channel. 13. a communi cation system according to claim

1 wherein,, for.each transport channel associ ated wit ast two
| ogi caPOISHfin S Eerg ore; @Fés)rgﬁqrrqc{)ggg,ﬁog 1§ ??é‘iff’r% Wgaﬂgiﬁm'r@f{zﬁégé ci at ed
with each |l ogical channel within a respective set of |ogical channels is
sel ect 2disunhRAGH anddhACHed pretetned dedinigiis reflected i@ Tablpsel and/Brimdovp N
where Mis a whole nunber |ess than N and 1VI nay be d.iff'erent for MAC

header at ) ILtf gr t RS o -dat
commn?egg??tgf\élzy@? elyn%\‘?g%:%lrn |§é 0 clal mg%r"}}tg \tllxﬁgp gillﬁoﬁjiﬁé‘ucg gi%/% 5%3 ?%e

| ogical data_ s _in the formof Radio Link Contro] Protocol Data Units (RLC
PDUs) felett2ip-co? maeduods pad FAGH TR somswinetetd oheahmadulaf. syst em
according to claiml4 wherein there exists at |east one transport channel

where the vahbehddfbddehioof MA@ BBaErbie dliMimche 3¢l e Mhilith itd edmboe dhd 11 ent
than the value of Mfor the fixed MAC header bit sizes Tor at | east one

ot her tr Lt c el ..16. A CDVA da ni cation syste ccording to
ol o m 1aE RN Ty SO2 B St s imeient o B T APt BpiraSh B S5 e
(FACH) associated with a set _ of l|ogical channels including a dedicated
{raff] ochakipetd PDK) Wilh dedablst it sbifierk MACthwadets gk UER AbbDewn
channel control channel (SHCCH), a comon coatrol channel (CCCIT) and a

Comanm@tbLg hﬂ;ﬁgg 'U(# ﬁﬁ%‘?{ggﬁ}mrﬁﬂ@@m%ﬁﬁ%ﬁh&?g@ %T&%hﬁhﬁg oo

associ at ed "'w channel s 1 ncluding sa CH, sai

said SH and saj d . 9 17...A CDVA data.cammuai cati og system

e cor dPAAING e oA daser @ Rwiling2 PaddR e AIONAL th b gyacebdrare
with said | ogical channels for the FACH transport channel and M equals 2

for eatThidMA@dpadsibleafsdhe &Te DIvand UTRANUIL ctehnsthizsioak sidcephybieaRAgEL
transport channel .

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 signaling load. It is also necessary to
allow 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



1$. A CDMA data comuni cation system according to claim1? wherein, with
respect to said FACH and RACH transport channels, each MAC header has a
TCTF data field for data identifying lhe type of the selected | ogical
channel associated with the transport channel data and wherein a bit size
of the TCTF field is selected to determ ne the nodulo I~T bit size Mof the

MAC h rasgiial FYRC d 4.0 Cleaj
V\hereﬁﬁéjiﬁ? %@gﬁ%@gﬁﬁ%ﬁnﬁ@t Si ?gda]ihﬁ@ ihgrespg%'[e 4%&%!@%%%&&5
associated with the CCCH TCCH, SCCH and BCCH | ogi cal channels, the TCTF
dat a faligredRECPDE)s andslayer B bitshsBig. t o t he FACH MAC headers associ at ed
with the DCCli and DTCH | ogical channels, the TCTF data field bit size is 2
Wi th respecpstip tﬂegﬂc? tH@M@héhﬁ%Pﬁt&éﬁﬁlWﬂdhdé&ea%é THhng

[V
Iogi cal channel s the TCTF data field bit size is 4 with respect"to the

20 A HERGICIED- & BBk LR JEblilsin Lat Bl BYSidEn HepRfigsGonigiaedozionler

and a nmedi um access control (MAC) |ayer, with the MAC | ayer providing data
t o t hechniel ¢gpe baylPACH and RAHhkianyport chamredgadrd. witheeitscartied BCOH, dat a
transfer bl ocks of specific sizes for each channel, vvith each transport

channe a ne
tr ansf COEha bR AHCCH of ﬁesfg’c{a&éﬁﬂ*gﬁ%% PRt eSS s KDl
channels with different Ioglcal t he net hod characterlzed by the
steps att, thequefearadgjze pad cadisisadn &[‘Erf@rp D areashostn i ¥ables2eanddt h a

| ogi cal channel set having two (2) different types of |ogical channels, a

cach 11iANGAC reind st TRERTCHIMR TPR el o FRGRLEoEdinl "

i nt eger .?me anm three (3 ) and IVII%) $ﬁ gger greater tham zero <
It
and | gs N, lselecting a logical chah having | ogical -channel dat

for transp@OQ frbma set of | ogi i cal channdB€CHesoci ated with said gi ven
transport nnef,~ Wi tTh the Togi cal - channghcggf @ Tor each transport bl ock
havi na-a_hi siz LMVi-si : i i -
data from@He MAC | ayer to the physical | EQH/i a said given transport

channej agl?o(pl ufalTty of transport- bl Diﬁf W tTh each transport

bl ock jof data influding a MAC header an annel data for said

transp - ﬂ‘i v en hhﬁnnnl, \Alfh agr-h trans |1 n'F rl:af:a h:nn ng ohne of a

finitel n 1- of transport bl ock (TB) bltR&‘zﬁ ' with a first bit size of a
first QOhklder | I@DWo vatl ihiscoding edll hieadis¢apded by tisis orersibhof itse protocol)
transpprtipggdath for the same transport gpgowEl aad sane sel ected

101-111 Reserved
.(PDUs with this coding will be discarded by this version of the protocol)

UTrTcT o1

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 protocol)




31 | ogi cal -channel data, with the first bit size of the MAC header plus the
first bit size of the |ogical-channel data equal to one of said TB bit
sizes, and with a second bit size of a second MAC header set to a second
fixed size for transport blocks trangporting data for a different transport
channel or different selected |ogical-channel data, with the second bit
size of the MAC header plus the second bit size of the different

| ogi cal -channel data equal to one of said TB bit sizes. 21. A CDVA

t el econmuni cati on system according to claim1 wherein: a processor nmeans is
pr ovNaeel thair thegseferadd sige dfothedI'GTFefieldr o FAACH foln FDP isasitleri Rioed Bitkh a

| ogi cal channel set having two (2) different types of |ogical channels, a

fixe . it Si ' . ' i1 ' it h
caordrpAitig A the Vlue b fhelh boE it Wik, TREHRRANATOTFEG fieaEhcht
integer greater than three (3) _and Mis an integer greater than zero {0}
and fasEDDhisreithier 210rdt bitvdepsadingremthe walneof mosy gignaficai bifsel havi ng
| ogi cal -channel data for transport froma set of |ogical channels,

associ at egiiviatibn&RIN AL HRAdAS BNERP 'donsBRATER. sitkd o the dbRAEE Tbr Qﬁg‘@&%& data

for each transport block having a bit size evenly divisible N, and said

processor ans, provi din ogi cal -c nel data fromthe MAC | ayer .to
Phe” frict Jnalsto e safe digor efommmert 13 fen antibee HERalge plarheqt na
transport-bl ocks of data, with each transport bl ock of data including a MAC
headpoteatidily agerease theaopiwins dar RIOPDI hsides, wihivhdncregsasarystemanfledicnay by each
transport bl ock of data having one of a finite nunber of transport bl ock

TB) _Bif:si . J one. Jfinte e o por oc
( ){%‘%C)I(I%ﬁﬁtsneew&{lp?g%hggg Mz}nglggts?{,o aftirs eader set to a

firs size for transporting data for the sane
transport channel and sanme sel ected | ogi cal -channe| data, with the first
bit size dhi§he erpeSialdydmpopiant f?hM@%s@n@iEA%@hé’anlﬁéﬂh%Si%&pnﬁﬂ@hnel
data equal to one of said TB bit sizes, and with a second bit size of a

sec OMICHASupsstiemangt ditferent aﬁmacty{)és}s @ptemalyf for RAQHS pad t(FACHS kach TB
transporting data for a different transport channel or different selected

| ogi -c e at it I b Si s the
seco% Cbslﬂ%%ﬁczeci% aﬁREYWE‘i ﬁé¢§hﬁ?§§f’jgg¢ é%ﬁﬁasﬁlﬁ(e:%tgpg I%%a ‘e]\[a%%(i)lﬁg} g}lssai d
TB bit~izes. 22. A CDVA tel econmuni cati on systemaccording to claiml

wher 6apabilitypim eetes srodesitis preigaigdrtorspasidys dha ttpial nupter of fiofetn nof wsigbet
channel associated with a |ogical channel set having two (2) different

t ypeguaiber oFiRaat Peitamaeits, a fi xed MAC header bit size with each | ogical

channel within said set with each fixed MAC header bit size equal M nodulo
N wher e Neo o8 882G 150 il §GbePRE ks, (00 bl heSectity @fhalthe RO TR 20
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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U& ()- 10B 10B 10B, 7#10%B& ()- 4 109B& ()- ,f2109B& ()- , O#109B& () -
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U& () - %+10%
Information Need Multi | Type and | Semantics description
Element/Group name reference
>>>>>> Transmission | CV- Integer Unit is ms.
Time Interval dynamic (10,20,
TTI 40,80)
>>>CHOICE Logical | MP The logical channels
Channel List that are allowed to use
this RL.C Size
>>>>ALL Null All logical channels
mapped to 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
10.3.4.16
>>>>>] ogical Channel | CV-UL- Integer Indicates the relevant
RLC 0..1) UL logical channel for
Logical 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




U& ()-"#10% U& ()- 2hdYNC 10 U 10 U 10 U, 3: #10% U& ()- 7!10% U& ()-y510%
U& ()- , &3#10% U& ()- O#10% U& ()-° bAEYNC #10% U& ()- #10% U& () - #10%
U& ()- #10% U& ()- #10% U& ()- 10% &' ()- U@JEYNC 10% U& () - #10%

U& ()-, Y#10% U& ()- 10% U& ()- z10% U& ()- 9#10% U& ()- v

Condition Explanation
DynamicTTl This IE is included if dynamic TTI usage
is indicated in IB Transmission Time
Interval in Semi-static Transport Format
Information. Otherwise it is not needed.
UL-RLCLogicalChannels If “"Number of uplink RL.C logical
channels" in IR “RB mapping info" in
this message is 2 or the IE "RB mapping
info" is not present in this message and 2
UL logical channels 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
Dynamic 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 RLLC 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 (similar to the dedicated case). Therefore for TDD DCH
TrCHs the 4 bit C/T i; 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 RLC PDU data
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U& ()- S 10% U& ()-?2dYNC 10 U 10 U 10 U@10% U& ()- @ 5#10% U& ()- @#10%
U& ()- @#10% U& ()- |. 10% U& ()- P@RINC 910% & ()- @10% & ()- |
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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
CTCH Common Traffic Channel
DCCH Dedicated Control Channel
DCH Dedicated Channel

DL Down Link

DPDCH | Dedicated Physical Channel

DPSCH | Physical Downlink Shared
Channel
DSCH Downlink Shared Channel

DTCH Dedicated Traffic Channel

FACH Forward Acess Channel

MAC Medium Access Control

MAC-c | Common Medium Access Control

MAC-d | Dedicated Medium Access
Control
MAC-sh | Shared Medium Access Control

MSC Mobile Switching Center
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NRT Non-Real Time

PCCPCH | Primary Common Control

Physical 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

TCTF Target Channel Type Field

TDD Time Division Duplex

TF Transport Format

TFS Transport Format Set

TrCH Transport Channel

UE User Equipment

UL Up Link

UM Unacknowledged Mode

USCH Uplink Shared Channel
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control (MAC) layer such that the MAC layer provides data to the physical layer via
plurality of transpert channels;

each transport channel associated with a set of logical channels for transporting
logical channel data within transport channel data;

at least one tr_ansport channel associated with a set of logical channels having at
least two logical channels which are different logical types;

said physical layer receives blocks of data for transport such that the transport
blocks of data includes of a MAC header and logical channel data for one of said
transport channels whereby, for a given transport channel, the logical channel data is
for a selected logical channel from the set of logical channels associated with the
given transport channel;

each transport block having one of a selected limited finite number of transport
block (TB) bit sizes;

the logical channel data for each transport block having a bit size evenly
divisible by a selected integer N greater than three (3);

the MAC header for each transport block having a bit size such that the MAC
header bit size plus the logical channel data bit size equals one of said TB bit sizes;

the MAC header bit size being fixed for transport blocks transporting data for

the same transport channel and same selected logical channel, but may be different
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at least two (2) different types of logical channels, a fixed MAC header bit size
associated with each logical channel within said set being selected such that each

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

and less than N.

2. A CDMA data commuunication system according to claim 1 wherein N
equals 8 and the logical data is in the form of Radio Link Control Protocol Data Units

(RLC PDUs) made up of data octets.

3. A CDMA data communication system according to claim 1 wherein
with respect to said at least one transport channel associated with a logical channel set
having at least two (2) logical channels of different types, each MAC header has a
data field for data identifying the type of the selected logical channel associated with
the logical channel data and wherein a bit size of said data field is selected to

determine the modulo N bit size M of the MAC header. .
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respect to said at least one transport channel.

S. A CDMA data communication system according to claim 3 wherein a
shortest data field bit size is provided for said data field of the MAC header of one or
more logical channels of the set associated with said at least one transport channel such
that said one or more logical channels are collectively more frequently used with said at
least one transport channel than any other logical channel within said logical channel set

associated with said at least one transport channel.

6. A CDMA data communication system according to claim 1 having at least
two transport channels associated with a set of logical channels having at least four (4)
different types of logical channels, characterized in that: for said at least two transport
channels, a fixed MAC header bit size associated with each logical channel within a
respective logical channel set is selected such that each fixed MAC header bit size equals
M modulo N where M is an interger less than N and M may be different for MAC

headers associated with different transport channels.
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a random access channel (RACH) associated with a set of logical channels

including said DTCH, said DCCH, said SHCCH and said CCCH.

9. A CDMA data communication system according to claim 8 wherein M
equals 3 for each MAC header associated with said logical channels for the FACH
transport channel and M equals 2 for each MAC header associated with the logical

channels for the RACH transport channel.

10. A CDMA data communication system according to claim 8 wherein, with
respect to said FACH and RACH transport channels, each MAC header has a TCTF data

field for data identifying the type of the selected logical channel associated with the
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is 4 with respect to the RACH MAC headers associated with the DCCH and DTCH

logical channels.

12. A CDMA data communication system according to claim 11 wherein M
equals 3 for each MAC header associated with said logical channels for the FACH
transport channel and M equals 2 for each MAC header associated with the logical

channels for the RACH transport channel.

13. A CDMA data communication system according to claim 1 wherein, for
each transport channel associated with a set of at least two logical channels of different
types, a fixed MAC header bit size associated with each logical channel within a

respective set of logical channels is selected such that each fixed MAC header bit size
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equals M modulo N where M is a whole number less than N and M may be different for

MAC headers associated with different transport channels.

14. A CDMA data communication system according to claim_ 13 wherein N
equals 8 and the logical data is in the form of Radio Link Control Protocol Data Units

(RLC PDUs) made up of data octets.

15. A CDMA data communication system according to claim 14 wherein there
exists at least one transport channel where the value of M for its associated MAC header
bit sizes is different than the value of M for the fixed MAC header bit sizes for at least

one other transport channel.

16. A CDMA data communication system according to claim 15 wherein said
transport channels include:

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 common control channel (CCCH) and a
common traffic channel (CTCH), and

a random access channel (RACH) associated with a set of logical channels

including said DTCH, said DCCH, said SHCCH and said CCCH.
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least two logical channels with different logical types, the method characterized by the
steps of:
associating, for a given transport channel associated with a logical channel set
having two (2) different types of logical channels, a fixed MAC header bit size with each
logical channel within said set with each fixed MAC header bit size equal M modulo N
where N is a selected integer greater than three (3) and M is an integer greater than zero
(0) and less than N;
selecting a logical channel having logical-channel data for transport from a set of
logical channels associated with said given transport channel, with the logical-channel
data for each transport block having a bit size evenly divisible N; and
providing the logical-channel data from the MAC layer to the physical layer via
said given transport channel as a plurality of transport-blocks of data, with each transport
block of data including a MAC header and logical-channel data for said transport given
channel, with each transport block of data having one of a finite number of transport

block (TB) bit sizes, with a first bit size of a first MAC header set to a first fixed size for

transport blocks transporting data for the same transport channel and same selected
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size of the MAC header plus the second bit size of the different logical-channel data

equal to one of said TB bit sizes.

21. A CDMA telecommunication system according to claim 1 wherein:

a processor means is provided for associating, for a given transport channel
associated with a logical channel set having two (2) different types of logical channels, a
fixed MAC header bit size with each logical channel within said set with each fixed
MAC header bit size equal M modulo N where N is a selected integer greater than three
(3) and M is an integer greater than zero (0) and less than N;

said processor means selecting a logical channel having logical-channel data for
transport from a set of logical channels associated with said given transport channel, with
the logical-channel data for each transport block having a bit size evenly divisible N; and

said processor means providing the logical-channel data from the MAC layer to
the physical layer via said given transport channel as a plurality of transport-blocks of
data, with each transport block of data including a MAC header and logical-channel data
for said transport given channel, with each transport block of data having one of a finite

number of transport block (TB) bit sizes, with a first bit size of a first MAC header set to



Al (Z109%& ()- Al &$109%& ()- abcdgvU4c4plO ASLI0YNUNE ()- A $109UNE () -
ALOYNUN&' ()-101010 A6$10%&' ()- Al 4$10%&' ()- x*M[:vUic4plo A

AF! 1090NUN&' () - A As109NUN&' ()- A ALG 1090NUN&' ()- ASI09UN& ()- A
$10YMNUNE ()- A, $10YNUN& ()- 8!r|[:vUicypl0 A AL' $S109MUN& ()- A

AS$! 109NUNS! () - A A 109NUN&' () - AS $1098WUN& ()- ASLOYNUNE () - ASLOYNUNE () -

;Y+l$10 QM{(\%&& sihp. gréll.-o%\IUN& 1%);:@; A3$10%XIUN%&‘% 5, @éOSSlO%\IUN& gét,&hannel and

$109/ (& ()- A y$10%/ (& ()- A $10%/(& ()- A $10%/(& ()- AY

10% / ( Sarfig sél@b!éﬂ'l@%i@&lzclha)tﬁlbl AdthOWUNAL & A8tV 61z Bf(the MA\C]MM us)the first
As109%/ (& ()- A 10%/ (& ()- A $10% /(& ()- A 3$10%/ (& ()- [ - A41ONUNA

A" 5100pH £185 9L he s oghenPl G pandl o st 4d TRoast ?ée%%%b%%wm bi

A5 10%¢/ (& ()- A 3%10% /(& ()- AL$10%/ (& ()- A '110%/(& ()- f }4][:buw4lo
A A $1§1%& of )a-second BMAGEh¢dder sét todd Sedind) fixed\sige o trahsport\bkicks ¥insperting
A@L0%& ()-|[:bU410 A A $10%& ()- A F$10%& ()- A $10%& ()- A $10%& ()-
A S10%ate)for a different transport channel or different selected logical-channel data, with the
second bit size of the MAC header plus the second bit size of the different logical-

channel data equal to one of said TB bit sizes.

22. A CDMA telecommunication system according to claim 1 wherein:

a processor is provided for associating, for a given transport channel associated
with a logical channel set having two (2) different types of logical channels, a fixed MAC
header bit size with each logical channel within said set with each fixed MAC header bit
size equal M modulo N where N is a selected integer greater than three (3) and M is an
integer greater than zero (0) and less than N;

said processor selecting a logical channel having logical-channel data for transport
from a set of logical channels associated with said given transport channel, with the
logical-channel data for each transport block having a bit size evenly divisible N; and

said processor providing the logical-channel data from the MAC layer to the
physical layer via said given transport channel as a plurality of transport-blocks of data,
with each transport block of data including a MAC header and logical-channel data for

said transport given channel, with each transport block of data having one of a finite
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size of a second MAC header set to a second fixed size for transport blocks transporting
data for a different transport channel or different selected logical-channel data, with the
second bit size of the MAC header plus the second bit size of the different logical-

channel data equal to one of said TB bit sizes.



