4 April 2005 WD 01/52565 PCT/US01/01168 1 W RELESS COVMUNI CATI ON SYSTEM
W TH SELECTI VELY SI ZED DATA TRANSPORT BLOCKS Thi s appl i cation cl aynspril 2005
priority fro OL& §25 Er ovi sional Application No. 60/176,150, filed January
14, 2000. The EEENt invention relates fo wirel ess com*run?%TdW"éﬂ"ﬁsterrs
and in particular, the selective sizin]g of data bl ocks

transport of data in an efficient manner. BACKGROUND OF THE I Hull ‘uwml”m
Radi 0. interfaces such as those proposed by the 3'' GCeneration

Project (3G use Transport Channels (TrCHs) for transfer of user datanend

signaling bet ween o rmnal (MI), and
a Base Station lgs‘ UL f %Mﬁﬁwm%ﬁﬁm cation
network. In 3G T| rre BLE 'dﬁ‘EL DATH TRANSPORE BLQGKSosi t e of one or
nore physical channels defined by nutually exclusive physical resources.
TrCH data is transferred in sequential groups of Transport Bl ocks (TBs)
defined as TrarBysr apphcation Sd4ims( pHOAly freah UISS Prﬁvisiohﬂn?{@éﬂicﬁﬁoﬂ NN@. Ji ven
Transm ssion Tine Interval (TTI). User Equipnent (UE) and ase Station
(BS) physi f equi re know edge of Transport Block (TB)
Si zes. Fors(gy ?%(f%é@ﬁn 5’3’&5‘%@?“ Format Set (TFS) is specified containing

Transport For TEs). Each TF, defines_a TBS conposed of a specified
nunber of TBs e present’ invention relates to wireless communication systems and, in

particular, the selective sizing of data blocks for wireless transport of data in an

efficient manner.

BACKGROUND OF THE INVENTION

~ Radio interfaces such as those proposed by the 3™ Generation Partnership
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 chanﬁels 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 Stetion (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
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4 April 2005 WD 01/52565 PCT/US01/01168 2 where each TB preferably has the
same size within a given TBS. Thus, a finite number of potential TBAYA©805 .
are defined ywhhlisfsgspect to each TrCH Radi o Resource Control (RRC
signaling is requi red between the BS and, UE to define t he"@HYSHBUSEs of
each established TrCH, including a |ist “of potential TB sizes. Signaling
over the radio interface introduces system overhead, which reduces the
physi cal resources avail able for user data transm ssion. Therefore, it is
i mpor t ant  Waerergashni Beprefembly daal the gamedsizé evithimzegives TBS.erThwal, alfifte TB
sizes respectively. Al data transferred by specific TrCHs nust fit into

the TB si zmanisqredipbtential TB siﬁe@@re%ﬁn@&w&ﬂﬁ%(ﬁjﬁéc@t&e%?ﬁ@ﬁ: However, varliabl e
si ze data bl ocks exist that can not be predicted, for Radi o Access Network

cer. data traniarsrunhEoatITRRCINi Rk Ag s R beben RS St Wl o

bl ocks, a I Q Lipk nt r.ol provides a segnentation and re-assenbly
mul tipl exi‘ﬁﬁgfgh%f‘ h&éﬁa{’ &a‘i?aéfaR?Iﬁ%hec{ GHeH: meludimga dist of petentigl TBrsizes.
re-assenbl y mul tiplexing function reduces the size prior to transm ssion
RLC and i &%"é’@g\/\ﬂw theeradion intérfaoecihtmdducesbystem i owettendewhidheredutcdee thigaxi mum
all owed TB size. The padding function increases the data bl ock or

segnent ed piysiealticswiroas avnilablefor dbdraiatd trindhifistion D iTherdfOre! itlis 3mpBrhZ®:

Segnent ation and re-assenbly of data over nore than one TTI is"permtted

exarpl o, ARz R bignalbh e (0 nfBbe oL el Ol TS SR he pay oac
Festr ot eq.  TBlsghis FALREEES hY sPeiie AsChl TRR citdniertha ATk sizes POIGAbEY! Dot a
nits PDtlflSe)'I"FS of a particular TrCH. However, vériable size data blocks exist that can not be

predicted, for Radio Access Network (RAN) and Core Network (CN) signaling data,
as well as Non-Real Time (NRT) user data transmissions. - |

To allow for the transfer of variable size data blocks, a Radio Link Control
(RLC) provides a segmentation and re-assembly multiplexing function and a padding
function. The segmentation 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



A certain amount of each RLC PDU is required for control information. Using
a4 April 2005 WO 01/52565 PCTIUS01/01168 3 relatively small RLC PPWpril 2005
results in transfer data to control information ratj equent |y
resul ting i?%%gsg efficient use of radi o resources. TheaﬁﬁlLT%Isﬁﬁng%’ng
function is used when the transferred data block is not equal to any of the
allowed TB sizes. Likewi se, the greater the difference between the
transferred data bl ock size and the next larger allowed TB size results in
| oweri ng ti§tativelyssad REG BDUgesudiscinghlpwier flansferdatate eontraltinformatior qatint | y
resulting in a less efficient use of radio resources. Therefore, it is

i nport ant donsegmently resulthgy matless efficient ase oftadid rédontises. mcgpédaﬁ:%wnber
of TB sizes reduces RRC signaling overhead and increases radio interface
efficienc ri | f ' e nd

I ncreas esw?%%ti{bg l?%?éd:fa'gggglef | c%@y@%ﬁkg?fﬂéetr%% %ﬁtﬁéﬁ{lg@%ﬂ@ke

t he best of . speci fied TB..slzes for each TrCH TB.sizes_are the sum
of the RL%E%T?)ULE{G%SC& &‘eﬁe@&iﬂéﬁ#ﬁéﬁ%’%geﬁ%%ﬁe ‘Te%zﬁ)fe‘ﬁé%taﬁw&%.mﬂhe MAC
header size is dependent of the class of traffic, which is indicated by
the Logi cdhe ngwtdaiger allpwed ABrsize cesulth i tosveringothe Feiamisfor (datiTio)used physioali ded
in the MAC header to indicate to which |ogical channel a TB is assigned. A

TrCH can sesopmmes mtib téqusequendlyy Crbultfignineh leydeficidlt fisd"®RNadioNddsolufegs.f i nite
nunber of allowed TB sizes nust support several MAC header sizes. For RAN

and CN si ghasekdie '@'Pstiﬁnp%%n{\ﬁ'}nqﬁﬁﬁﬁz (e s octet aligned
(8 bit quantiti e’sl) PDU si zes. used@hguﬁﬁ%e?’@% ar a%?;%?%séd as groups of a
sel ected nunb .octets uch the RLC P bit .size is always evenly
di.vi ded by eie%%‘?{’"‘fg. é.ﬁ‘?t rc"%@ 11468 sF Bc%ﬂDﬁé%é ing overberd 8. This
characteristic is _ nmintained even when padding is required. 4 April 2005
mcreases radio interface efficiency. Increasing the number of TB sizes reduces RLC

- overhead and increases radio interface efficiency. It is therefore important to make
the best use of the specified TB sizes for each TrCH.

TB sizes are the sum 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 Ficld (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 quantities) PDU sizes. Thus, the RLC PDUs are defined as groups of a
selected number of octets, such that the RLC PDU bit size is always evenly divided by
eight, i.e. the RL.C PDU bit size always equals 0 modulo 8. This characteristic is

maintained even when padding is required.



4 Applicant has recognized that, if MAC header sizes for different Logical

Channel types have nutually exclusive bit offsets, TB sizes can not4bhgril 2005 .

generically wused for all transm ssions. BB sizes have to be defined for

speci fic MAC headers and |ogical channels respectively. This increases

si gnal i ng overh liogid Hag i28dCtha i j o Splt.s4in | ess
P (eseniBaCnab Y IACe nORel Qs A it BSHLLiS)

efficient use of radio resources. Specifying octe i'ghe r sizes
as is_curreewl.gg&ﬁh' tion systens allows for so
sharing of TB STz edt‘;\%/ergn 5.!?%?@%?@@9(}%5% *@m&mt%\,@g,ﬁﬁﬁi ¥so

I ncreases i | i ng. aver d,si.nce the MAC header size nust be at

| east 8 bi 'I[\GS%Q? Z“%ﬂ(?ﬁ"é‘ﬁ{sﬂgf‘ﬁ-gﬁ@ sizep hays,tg hs|definedfor spasificMaGheaders and

Speci fi cation, Tg 25,321, V3.0.0 (1999-06)' Third Generation Partnership
Pr oj ect, 1 i %%PWE‘M 0 1g¢erpases sigoalimgooverhegeomdliredfices IRLGr d
generation TDD node, certain TrCH and Logical . Channel conbinations have
very |im t &PY sigp options hvhick results indesscofficieataseafiatdio idédareser head shoul d be
avoi ded. Therefore, in TDD, TB size definitions are specific to Logical

Channel ecifiB asttbt ralibhéd ' s C
speci pavifying iphéd MACIRRGor sted a85s cﬁ&?&ﬁfm.&;@% ltnhsg)?&éw?fhout

overal |l radio resource efficiency. Applicant has recog

common MAC gBfeattedn $sfent3§ dIR%sSfor 'shml [ s for .down-1ink and BS
up-1ink transm ssi%‘ns to oct ?fgppsﬁh?@epggﬁél%m%weﬁwéowl | ayer
since the lpt S n l.ogi.cal channel type . which cannot be
known whi | ?hgrtni%! hgg%ﬁ{;}t:ﬂlca s%egwﬁfé@@bﬂg@fm Sineg e MAGyheades sigest er r ed
to layer 2_f | ogi cal annel determ pation before bit shifting can occur.
Thi's maansn}ugélpc c'gn@?%egg’dgemp%‘gb§%n§ve5%&&ﬂn@ﬁ see SMAG Prbtacok hese
TrCH s. | icant has recogni zed that with TrCH specific bit aligned MAC
headers, b g, TR 25 SREE Y 3 AMENERDS-6NEThird GenerdtioAOPditnership Project,

Technical Specification Group, June 1999, pages 1-35. In 3rd generation TDD mode,

certain TrCH and Logical Channel combinations have very limited transfer block.
sizes and increasing MAC overhead should be avoided. Therefore, in TDD, TB size
definitions are specific to Logical Channel specific MAC header bit ‘offsets, and as
described, ;educes 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-lihk transmissions to octet align received
frames in a physical layer since the bit offset is based on the logical éhanncl 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 proccgsing overhead is introduced for these TrCH's.

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

SUBSTITUTE SHEET
AMENDED SHEET



shifting is known at the physical |ayer and. no additional processing
overhead is_ introduced. SUBSTI TUTE SHEET AMENDED SHEET 4 April 2093pn{@€005 .
01/ 52565 PCT/ US01/ 01168 5 SUMVARY OF THE | NVENTI ON A CDMA t el ecomuni cati on
systemutilizes a plurality of protocol4al ayers including a physical |ayer
and a nmedi um access control (MAC) | ayer such that the MAC |ayer provides
dat a t o t heshiftingiisdnovayat rthe iphysi¢al rlayért andoho tadditiopalr procé¢ssingedwrhdadri€Hs) .
Each transport channel (TrCH) is associated with a set of |ogical channels
for transpdatrodiged 0ogi cal channel data within transport channel data. At

| east one TrCH is associated wwth a set of |ogical channels having at

| east two | ogical channels of different types. The physical |ayer receives
bl ocks of data for transport such that the transport blocks (TBs) of data
i ncl udes of a MAC header and |ogical channel data for one of the TrCHs.
Each TB transports data for a given TrCH such that the | ogical channel data
i ncludes data associated with a selected | ogical channel fromthe set of

| ogical channels associated with the given TrCH Each TB has one of a
selected limted finite nunber of TB bit sizes. The | ogical channel data
for each TB has a bit size evenly divisible by a selected integer N
greater than three (3). Nis preferably eight (8 so that the logical data
isin the formof an RLC PDU defined in terns of octets of data bits.
Preferably the data manipulation and formatting is perfornmed by one or nore
conmput er 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 |ogical channel

SUBSTITUTE SHEET
AMENDED SHEET



data bit size equals one of the TB bit sizes. The MAC header bit size is .
fixed for TBs transporting data for the sane TrCH and sane sel ect ed April 2005
| ogi cal chanwaloi/sbses nay be 4 April 2005 WO 01/52565 PCT/ g(g)ﬂ%ﬁ% 6
different fromthe MAC header bit size f®r TBs transporting data tor either
a different TrCH or a different selected | ogical channel. Preferably, for
TrCHs associated with a set of multiple types of logical channels, a fixed

MAC header bit size is assogj j,t | hannel within the set
of logical channels and is gm@mm@&xed MAC header bit
size equals M N re M.is.an integer,. greater than, O and | ess than
N. This resul tsﬂolé#wgl%%m%of' %‘f#%?'ﬁﬂ?%fvlavxﬂﬁﬁm)'so potecoldayes g |
MAC headers associated, with a given TrCH This allows for a MAC header to
be snal | er Aclpdinga; physicak layer and a mpdinmnagasss confral HMAC) dayeostueh thiti thaed
RLC PDUs, a MAC header can be smaller than one octet of data. Preferably,
each MAC hMelCrlaperspmovittes adetd ¢ dhé physiedlalayeleniai piut: tdiremﬁ%mt&ﬂmagpe of
| ogi cal channel associated with the |ogical channel data. A bit size of

of t he NAC hoactr oy reenaf R CHenRe] (ITRY if Apdo BRI ' A7 oF el ) ¢°

bit size i |y provi ded. fqr the data field of the MAC header of
one or m)r%r P‘%g%@;'ﬁg%x%ﬁ%g Féanélfl ?ﬁ%“@ H@’%“‘t?eftaﬁb@ﬂ“el\liﬂfah HeastonglaGH, e
TrCH such that the logical channels designated by the shortest data field
size are d81egted Withaset pf degies)chpnnale having|atilkast twodegical ehammels dbhan
any other |ogical channel within the associate set of |ogical channels.

Al t er nat i fferent types.shortest data field bit size nay be associated with the
nost restricted TrCH | ogi cal channel conbination payl oad requirenent.

i th o sel of | oo o enahaa aeires oK of RETor B ERR shat R tle RERGR

with a set of logical channels inclu
(DTCH) . a plgeks (TBs) of data includes of a MAC header and logical channel data for one of the

TrCHs. Each TB transports data for a given TrCH such that the logical channel data
includes data associated with a selected logical channel from the set of logical
channels associated with the given TrCH. Each TB has one of a selected limited finite
-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




dedi cated control channel (DCCH), a shared channel control channel (SHCCH),
a7 4 April 2005 common control channel (CCCH) and a common traffic4 dpaih2605

(CTCH), and m access channel (RACH) associated with a set of
| ogi cal chan,‘g‘e)lo{s’gilggégl uding the DTCH, the DCCH, the- SHCCHEAFOMRHSECCH, |1 n

such case, each MAC header preferably flas a Target Channel Type Field
(TCTF) for data identifying the selected |ogical channel type associated
with the transport channel data where a bit size of the TCIF field is

sel ect ed t ifigrans figrmthe: MAGrbeaden bitisizetfos TBe transyiorting ditafoheiitbe m. diffdieat
modul o N bit size Mof the MAC header is preferably 3 nodulo 8 for FACH and

2 nodul- o STHCH ofRA\GHTerdtieseleclod 10gical chagndl, bit size is preferably 3 with
respect to FACH MAC headers associated with the CCCH CTCH, SHCCH and BCCH

roSpect to e TSI o TGS kb ity 4S8y < BB b 7 obidal ca
to

channel s. The .TCTE d iel 1.t size is preferably 2 with respect.

RACH MAC h%&ﬁ’é"fliz a E’é%‘gm{:e*&aaﬁrt t?‘ﬁ%lwlgﬁg Vgﬂceﬁﬁl bgl%h?ha@naﬁwmm The
TCTF data field bit size is preferably 4 wth respect to the RACH MAC
headers adhosetafclesicel ghannels adds sglectetmoeh Ithatieagh fixied MAKsheadehbit sy ect s

and advantages will be apparent to one of ordinary skill in the art from

the fol | ovequaly M eicaiule whereN 3§ ipintepler Erd@te@&mid)xn@le%& fiand THRGEMNt of
the invention. BRI EF DESCRI PTION OF THE DRAWNGS Figure | is a sinplified

s an 111 i RO e P of M AR I B so iR O R B st g,

005 . . . .
2 with a given TrCH. This allows for a MAC header to be smaller than N in size. Thus,

when N is 8, such as for octet aligned RLC PDUs, a MAC header can be smaller than
one octet of data. | |
= Preferably, each MAC header has a data field for data identifying the selected
type of logical channel associated with the logical channel data. A bit size of that data
field is preferably selected to determine the modulo N bit size of the MAC header, i.e.
‘the MAC header bit offset. A shortest data field bit size is preferably provided for the
data field of the MAC header of one or more logical channels of the set associated
with the respective TrCH such that the logical channels 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. Alternatively, the
shortest data field bit size may be associated with the most restricted TrCH logical
channel combination payload requirement.
Preferably, the TrCHs includes a forward access channel (FACH) associated
with a set of logical channels including a dedicated traffic channel (DTCH), a

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



WD 01/ 52565 PCT/ US01/01168 8 Figure 3 is an illustration of data flow ng
into a FACH channel wthin a RNC. Figure 4 is a schematic di agram 4 April 2005
illustrating a channel mapping with respgct to a MAC | ayer and a physi cal
| ayer in a conmuni cation systemaccording to the teaching of the present
I nvention. DETAI LED DESCRI PTION OF THE I NVENTION Figure 1 illustrates a

sinplified wreles pread cqade di vi sion | tiple ( )

comuni ccéﬂ?g'r?ns%{l@ﬂf f%‘m’ﬂeﬁgﬁg(gﬁg] i § ammen lﬁrﬁh@@eégma@@g a

Wi th associ ated user equi pnent (UE) 20-24 such as a nobile termnal (M).
The noddandom aceessickanngl {RACH) associated avitlf Gkt 86 legisalodtamad]svintuding ther
a single base station (BS) 28 (shown in Figure 1) or nultiple base

Stat! ONDTEH IDOCHING SHOUH id (58 COCEPIP Ehet dae dcddlfMIALE HegHEr

controller (RNC) 36. 18 transfer communica ween

interface £I 42 bet ween .t he Cs | s Utilized, Each RNC.36-40 is :

" connect é’&e&éﬁgm { d aget @L}M@el?gﬂieei’lqlaxﬁﬁfﬁhf%ﬁim ldﬁnﬁgﬂhg ithe selested ed
to the Core Network (CN) 46. To comuni cate within the system 18, nmany
types oflogicahchmme] itppe absovisted with ¢he trafspors ¢hhnnél dindivwiadred bit Rsecof gy

common. Dedi cated physical channels transfer data between a node b 26 and

a parti - and: e . e ty ple UES
20" 24 of ok et 3 seleoted WO MeBRMlnR, Bt WP SBISM PEIP MAL: HieBidRy
traffic,,contral d sjignali dat a. . Since, shared and conmon channel s carry
dat a fo,?heim%\ﬂ@rﬁqus %ﬁd@? i MAG headersisipreforablyt 3 medule & fon EACEDand or
packets. ‘As shown in Figure 2, to regulate the 4 April 2005 WD 01/52565
PCT/ US02m3d¢1o ® fét RMOH. data from differing sources 48, 50, 52 into a
channel 56, a controller' 54 is '

The TCTF data field bit size is preferably 3 with respect to FACH MAC

headers associated with the CCCH, CTCH, SHCCH and BCCH logical
channels. The TCTF data field bit size is preferably 5 with respect to the FACH
MAC headers associated with 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. |

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.



used. One common channel used for transmtting data to the UEs 20-24 is a .
forward access channel (EACH) 58. As shown in Figure 3, the FACH 58 April 2005

originates iwpeuydZds 36 and is sent to a node b 28-34 for
FRGEE, oo

transm ssion as a spread spectrumsignag. to the UEs 20-24.
carries several data types fromvarious sources, such as a common contr ol
channel (CCCH), dedicated control and traffic channel (DCCH and DTCH), and

a downlink and | i nk. shar.ed channel SCH and US control  signaling via
a shared contr 81‘%(%‘5&“"@?‘“’ Hie 0? mﬁﬁommﬂmﬁgwccontrol
signaling out of band and sim|ar data transmtted via the 1UR 42 from
other RNCs 3gFignredisip sphewatis digpoan idestrabugid channelahaphing witiaespeotto
controllers are used by the RNC 36 to control the flow of data. A radio

link cont moOMAC leRiCiné4 physicaislaiybe ifoaCtbmAudRetion! $/tefE GobbTiRgCRS the
controller (MAC-d) 66 handles the DCCH the DTCH A shared nmedi um access

cont r ol | efedchde oLhe DSCH, USCH control signaling.
Controlling ?Ak%go‘fl@,é\e ggﬁ@%%SEMn medi um access controller (MAC-c) 60.
Wth reference to Figure 4, there is illustrated a preferred channel
mapping wth respect to the MAC | ayer 70 and the physical layer 72. The
transport channel s éTrCHs) 74 transport data over the physical layer 72 to
associ at ed physi cal REIAAED DESCRERFION OQFIHE INVENTION ssoci ated with
one or nore |ogical channels 78. The TrCHs comruni cate by using transport
bl ocks (TB) whFigarerk itlaswpstes ed sﬁﬁcplﬁﬁ%%dléb@d?ireﬁd‘dsp%ﬁ@ﬁi 8b&d diAisioh 2!
channel data in a RLC PDU. The MAC header has April" 2005 10 | ogi cal

channel i 1d i ' i\ Qéz oY I , At PDA) .i s, defined b
data octets, Ijé%)hﬁ?g% @Re EH%P umfhlapg’é? ‘g&‘g‘g%é'g‘?%ﬁﬁgﬁo%nﬁ%w B Yy, Y
the Tr 0-151%4 i ncl 4§a§ av(’ilglﬂi cat ecl hannel , DCI—% downl i nk  shar ed_ channel
(DSCH), a tSTTERMPEERS VL ASfReate CqUPPSH ct®24 sychnaep mobile

terminal (MT). The node b 26 has a single site controller (SC) 30 associated with

e

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 communiqate within the system 18, many types of comﬁmnication 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



(RACH), a forward access channel (FACH), a paging channel (PCH) and a .
broadcast channel (BCH). The associ ated physical channels include 4 April 2005
dedi cat ed phyéioskes channel (DPDCH), a physical downlink Wlﬁql/&ﬁ?nel
(PDSCH), a physical comon packet changel (PCPCH), a physical Tandom
access channel (PRACH), a secondary comon control physical channel -
(SCCPCH) and a primary conmmon control physical channel (PCCPCH). .O her
transport i gal nnel s may he _suypported, such as an uplink shared
channel (L@@o%"?ﬂ}%&fiﬂ gjaﬁl%gaf%ﬁc%h&i@agg 109 # 6 a@?irséd aceoafralier $4issCH) .
The | ogi cal channels preferably include a dedicated traffic channel (DTCH),
a dedi cat®¥dcontrol channel (DCCH), a shared control channel (SHCCH), a
common control channel (CCCH), a conmon traffic channel (CTCH), a pagi ng

control channelOndd¥nGhipn hshrit] REQPLHE MhsBRRHE Bhta W T BIES

preferred association of transport channels w th physical and iaogl cgﬁd
channel s igcdds! \ i ACH. rr ort
Gata to tHe SR (PACH) S8 Il S gl SThF EACHT 58 st iNG: ng
t he DTCH, elDCCH t he SH the CCCH,  or the CTCH Simlarly, the RACH
t ransport 53%2% 45 gt g HM”W&% Wirgless, wansmissien ae.p spread specimim gigaslnel s
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control signaling out of band and similar data transmitted ﬁa the JUR 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-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 RLC PDU. The MAC header has



channel conbi nations that support |limted TB data payl oads, i.e. the anount
of data processed as a single unit from higher |ayers wt h| n MAC aadpriC005 -
A bit aligned MAC header resolves both the radio resource efficiency issues
associated with TB size signaling and RLC segnentati on and paddi ng
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headers for the Logical Channel and TrCH conbinations that support limted
TB data payl oad sizes, and increasing MAC headers for non- data payl oad
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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 channel (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
contiol channel (CCCH), a common traffic channel (CTCH), a-pag'ing 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.
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assocmted with TB size signaling and RLC segmentation and padding 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 headers for non- data payload size sensitive combinations to the
“same bit offset.
For example, if the data payload size limited combinations have MAC headers
of X octets (total octets) + Y bit (extra bit offset, less than 8) sizes, and non-limited
combination have headers of A octets + C bits and B octets + D bits. Then the C and
D bits are adjusted to match Y bits. In some cases this means A and/or B octets must
be incremented by one octet. It is not necessary for A and B octet sizes to match the X
octet size since TB size = MAC header + RLC PDU and the octet 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.



Preferably, there is a maxi mum of 32 possible TB sizes in each TrCH s TFS.
Specifying all 32 results in a significant signalling |oad that shoalApril@005 -
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Table 1 reflects preferred prior art MAC header size specification.
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FACH3216/ 3d@5/Phis 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 TrCH type has an independent optimized MAC header bit offset.

The invention has the additional benefit of removing processor intensive layer
2 bit shifting requirements in the UE and BS equipment. With a common TB size bit
offset for all Logical Channels types suppor'ted.by a specific TrCH, it is possible for
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
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SHCCHRACHO/ N ANVAN A0/ 2 1 Note 1: SHCCH does not require TCTF when
SHCCH i s thévéﬁil%f?%shannel assigned to CH or FACH. Wt h PCRASPIOIAES or ¢ MAC

header definitions, octet aligned AM ant® UM RLC payloads will result in
two possible TB size bit offsets on RACH and FACH when nultiple | ogical

channel types are qg lied. Octet + 1 or 3 bits for FACH and octet + 0 or 2
bits for Rf\motmsa ﬁdioeﬂm' phyisicabilabit tosbet dveam witiies higherTiapersiogical Semeel s
that need to be specified on RACH and FACH To increase the efficiency of

TFS si gnaltype than defihdsofive it offset.cORlyGS ithd bit iofRet 3 HolfiEsh fdriall &aﬁ?ﬁfﬁ% to

have a common TB size bit offset. [ncreasi ng MAC header sizes
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layers 2 and 3.

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

Preferably, there is a maximum of 32 possible TB sizes in each TrCH’s TFS.
Specifying all 32 results in a significant signalling load that should be avoided.
Although it is also important to have as many choices as possible on transport
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



15 operate in RLC TM where RLC segnentation across nultiple radio frane
TTls is not possible. Therefore, the preferred solution is to increa:qﬁsﬂtgbgs'

DCCH DTCH TGy ¢i¥aseg bits on RACH and FACH. A preferred codi 0i s reflected
in Tables 2.and 3 bel ow, respectively for FACH and RACH. P ts in
common RACH TB sizes of octet+2, i.e. 2 nodulo 8 and FACH TB si zes of
octet+3, i.e. 3 nodulo 8. Another benefit of MAC header bit alignnent is

the abiljty f.0 r he UE R er 2 Qit shifting requirenent. The
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provi ding -a padding indicator to the physical layer. This is not possible
for the spkcifitationd UTRAN UL transmi ssions since physical |ayer is unaware.
of the |l ogical channel type on RACH and FACH. If the TrCH bit offset is
constant for all |ogical channel typmgpported for a given TrCH the
physi cal |ayer can pad the MAC heade octet align the UE DL and UTRAN

UL. No toris_needed in Il or DI since the padding is
const al "i?l:rﬂ"t t he THIZRA A\GHMACCHCEFEESQQSbYLQEMI Chamiel Fypal | oned in
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WO 01/ BSBECHCT|| B4ddi01169/31@Note | N/A N/A N/A 0/3
1)
BCCH FACH 3 N/A N/A [N/A 3
DCCH/DT |RACH 2 2 16 4 24
CH
CCCH RACH 2 N/A N/A N/A 2
SHCCH RACH 0/2 (Note |N/A N/A N/A 0/2
1)

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

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



header bit alignnent is defined to avoid duplication of TB size definitions
for octet aligned RLC PDUs and layer 2 bit shifting. As in the pridrAmil2005

the MAC headg@ig fifsskgr ably includes a Target Channel Type Fi TCIF). The
TCTF field i5 a flag that provides idenyification of the |ESf’t’g?‘$°‘l?ﬂanne|

type on FACH and RACH transport channels, i.e. whether it carries BCCH,

CCCH, CTCH, SHCCH or dedicated |ogical channel information. Unlike the
d coding of TCTF for TDD are shown in

prior art, the .pref d.siz . ) r
Tabl es 2 aRperge lgé’gr&’ﬁ VehsEe ﬁ&@?ﬁ@w@wﬁ@n@@mmﬂﬁmﬁ% ragioeframe Td Inis modcH

for TDD TCTFDesi gnati on 000BCCH 001CCCH 010CTCH 01100DCCH or DTCH Over FACH
01101- Respesside.0 Thereforeiuhevireferred iselutioniintp itictéase eha DECH/MICHTCTH by
version of the protocol) 100SHCCH 101-111Reserved (PDUs with this coding

10, 200 A AT Ok SR SRR,
or DTCH OVflnRfiGhlyOf M IFACH and RACH. This results in common RACH TB sizes of
octet+2, i.e. 2 modulo 8, and FACH TB sizes of octet+3, i.e. 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
octet 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 indicﬁtor 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 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 numbér 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



Reserved 0111(PDUs with this coding will be discarded by this version of
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3 or 5 bits depending on the value of the 3 npst significant bits. The
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Common TB si zes reduce signalling overhead and potentially increase the
options f caligRedRP PP Usemd layer 2ibit shiftingses system effici ency by reducing
the need for padding in AMand UM This is especially inportant for RACH
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Table 2: Coding of the Target Channel Type Field on FACH for TDD

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

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

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




2. 3GPP TSG RAN Working Group 2 Meeting #10, Tdoc R2-00-060 4 April 2005 .
WO 01/52565 PCT/US01/01168 18 Table 4: Transport Format Set (TFS) 4 April 2005

I nf or mati on | Type andSenmantics description Elenment/ G ou
narer ef er encl\{gS% Transport MP channel type >Dedi cated t?%g’é@!%e

transport channel channel sthat is configured with this TFSis of type DCH
>>Dynami ¢ Transport MP1 toNote | Format 1¥nf or mati on<maxTF> >>>RLC

Si zeMPIntegerUnit is bits (0..4992)Note 2 >>>Nunmber of TBs andMPl toPresent
for every valid TTl List<maxTF>nunber of TB's (and TTl) for this RLC Size.
""Transm ssionCV-IntegerUnit is ns. Tinme Interval dynam c(10, 20, TTI 40, 80)

o NI GBS ] RO TOT kO ACH e TRl Y SPIV
depending on &e 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 be defined for different
logical channels on the same TrCH. Common TB sizes reduce signalling overhead and
potentially increase the 6pﬁons for RLC PDU sizes, which increases system efficiency by
reducing the need for padding in AM and UM.

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

By specifying the total number of octets, 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 (TFS) in a 3G system.

References:
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2. 3GPP TSG-RAN Working Group 2 Meeting #10, Tdoc R2-00-060
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I ogi cal IfffFRIdon 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 TFS is of type
_ DCH
>>Dynamic Transport | MP 1to 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 RL.C 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
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>>Dynamic Transport | MP 1to Note
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>>>RLC Size MP Integer Unit is bits
(0..4992) | Note 2
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TTI List <maxTF> number of TB's (and
TTI) for this RLC Size.
>>>>Number of MP Integer Note 3
Transport blocks (0..512)
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ement/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 RLC Size
>>>>ATL 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 l1to15 Lists the logical
channels that are
allowed to use this
RLC size.
>>>>>RB Identity MP RB
identity
10.3.4.16
>>>>>Logical 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

pi ng




Format Informationstatic Transport Format Informa- tion 10.3.5.11 WO
01/ 52565 20 4 April 2005 PCT/US01/01168 ConditionExpl anation 4 April 2005
Dynam cTTl Thixgg oiE2des | ncl uded if dynami c TTl usage is indigated in |E
Transnission Time Interval in Seni-statjc Transport Fornmat PEHPBY LB on.

O herwse it is not needed. UL-RLCLOgI Channel sl f "Nunmber of uplink RLC

| ogi cal channels” in IE "RB mapping info" in this nessage is 2 or the IE
"RB mapping info" is not present in this message and 2 UL | ogical channels
are configured for this RB, then this IEis present. G herwise this IEis
not needgd. NOTE: TheCpadiiox er "rate ma{ching attrm fdhation N T1ne wWjth
t he RAN napErt 1 cat1 ons. However, 11 t he

descriptijon in 25.302. NOTE 1: The fi rsy.d m gﬁe ?%Ef?ﬁenﬁ#am er
of T.Bs gnd TTI List within the Dynamc, é -
correspofd to transport format O for thi s HFA %fm-%%%%"H’@PSPq ’?%95 dto
t ranspor nd-so-on_ The total ﬂm GDOtneeded
UL-RLCLogicalChannels If "Number of uplink RLC logical
channels" in IE "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.

U7

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.
"NOTE1:  The first instance of the parameter Number of TBs and TTI List within the
Dynapzic 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>.
NOTE2:  For dedicated channels, "RLC size' reflects RL.C 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 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.
NOTE3:  Ifthe 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



transport formats for each transport channel
2: For dedi cated channel s,
comon channel s

channel s si nce

MAC header bit offset is
dedi cated case).
mul ti pl exi
RACH t h&*
bl ocks <> 0, and
si ze i snaithenRLG

only parity bits exist.

t hat

possrblllty of

configure,a
zer o- sr?@
meani ngs as used herein:
BCHBr oadcast Channel

"RLC si ze'
MAC headers are not octeflaligned,
added to the specified size (simlar to the

il

"RLC si ze'
refl ects actual

does not exceed <maxTF>.
reflects RLC PDU si ze.
TB si ze.

NOTE

| n FDD4fAgsril 2005
In TDD for conmmbn

to calculate TB size the

Therefore for TDD DCH TrCHs the 4 bit C/ T is added if MAC

lE ' C}KXCE RLC node"

rt for

' f bit. TCTF of dded apd f
KTy opariy bits s 11he Apgbee of canepen Dlors, impliss dhat 1
QIJJ I onal or "CHO CE Transport bI ock
PDUrdataessort perityrhitsRixistPbtosdéraoenspre theapsibilitest ERCbut

| f the nunber of transport bl ocks = 0,

nBﬁ&thH&q‘lﬁg?gggF&n | nd gér)\ﬁs‘ p‘gmr mat qi)e&?hﬁcé‘ﬁ% W{ﬁmaﬁe

er of transport block o O, with a

it inplies

EB?“BPW I > oWk I{ﬁézeé’oéwqgﬁnwlt)b%onyns and their

AMAcknowl edged Mbde BCCHBr oadcast Contro
BSBase Station CCCHCDnnDn Contr ol

Channel
Channel CDMACode

CPCHCOH.

cr&-comipd folio it S Giihg bRl

channel AM Acknowledged Mode
BCCH Broadcast Control Channel
BCH Broadcast Channel
BS Base Station
CCCH Common Control Channel
CDMA  [Code Division Multiple Access
CN Core Network
CPCH Common Packet Channel
CTGH Common Traffic Channel
DCCH Dedicated Control Channel
DCH Dedicated Channel
DL Down Link

.+ |DPDCH |Dedicated Physical Channel
Physi i
poscr_|foc Do
DSCH Downlink Shared Channel
DTCH Dedicated Traffic Channel
FACH  |Forward Acess Channel
MAC |Medium Access Control
MAC~< |Common Medium Access Control
MAC-d |Dedicated Medium Access
Control

MAC-sh [Shared Medium Access Control
MSC Mobile Switching Center

DN Pacéih Channel
ES B HRPL TS Dedi cat ed



DLDown Li nk DPDCHDedi cat ed Physi cal
DSCHDownl i nk Shar ed Channel
MACMedi um Access Contr ol
ess Control
WO 01/ 52565 22 MIMobil e Ter m nal

Channel

FACHFor war d weasgsghannel
Access Control

Access Control

MAC- dDedi cat ed Medi um A
M5CMobi | e Swi t chi ng Cent

Channel

NRTNon- Real Time PCCPCHPri mary Conmon Contr ol
Channel CH Physical Common Packet Channel

MT Mobile Terminal

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

RL.C 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

PDSCHPhysi cal
DTCHDedi cated Traffi c Channel

Downl i nk Shar ed
4 April 2005

"Vec: shEREP Tk

Physi c al Channel PCHPagi ng
1*' 3 PDU PRACH PUSCH RACH



RAN RLC RNC RRC Sc SCCPCH SHCCH TB TCTF TDD TF TFS TrCH UE UL Protocol 'Data _
Units Physical Random Access Channel Physical Uplink Shared Channel 4Rg#ilQ005

Access Channel Radi o Access Network Radipo Link Control Radi o Network
Control |l er Radio Resource Control Site ntrol |l er Secondary Conmon Contr ol

Physi cal Chf‘él?%- Shar ed Channel ContrQI Channel

1. A CDMA telecommunication system ooiﬁpﬁsing:

a plurality of protocol layers including a physical layer and a medium access
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 transport channel associated with a set of logical channels having at
least two logi.cal channels whiqh 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

SUBSTITUTE SHEET
AMENDED SHEET



Transport Bl ock Target Channel Type Field Tinme Division Duplex Transport
Format Transport Format Set Transport Channel User Equi pment Up Li nk April 2005 .
Unacknowl edged Mode 4 April 2005 PCT/US01/01168 USCH | Uplink Shared "
Channel 4 April 2005 23 | claim 1. A t el econmuni cati on system
conprising: a pIuraIitK of protocol layers including a physical |ayer and a
medi um accedom theMAG mgltlslﬁeﬂor $rassporthblockshiransparting deta for avdifferentiat a t o

t he physical layer via plurality of transport channels; each transport
channel ass ¢ensppr¢hetinehorza different selentiddeficalvhamedl;antior transporting | ogi cal
channel data within transport channel data; at |east one transport channel

associ ated with saidetlesst oheghmpbrtRhaRite hisobiatedNait4 logic@Pdtanhdiet REGIGR!
channel s which are different |ogical types; said physical |ayer recelves

2" o P TSR B o b AU
t.he anne ata

o or o <t il Pool 1Etal A ki i et baing anficded Sustt it each

associated with .t ..
HccdkMAIbeheadcr bit size equals M modulo N where M is an interger greater than 0

and less than N.

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

(RL.C 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 diﬁ'erent types, each MAC header has a
data field for data identifying the type of the selected logical channel a:ssociated 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. .

SUBSTITUTE SHEET
AMENDED SHEET



gi ven transport channel; each transport block having one of a selected
limted finite nunber of transport Dblock (TB) bit sizes; the |ogi cdlApril 2005
channel dat a“fd)({lsg&gh transport block having a bit size evenI% di vi si bl e

by a selected 1hF&0ar N greater than théfe (3); the MAC hed§&{USPAI68,
transport block having a bit size such at the MAC header bit size plus
the | ogical channel data bit size equals one of said TB bit sizes; the MAC
header bit size being fixed for transport bl ocks transporting data for the
sane transpor t4.chadn€EDMAdlsacemmehieatianlsysigh Gatordigidadlainb 3 wheksin e bit

di fferent AMENDED SHEET SUBSTI TUTE SHEET 4 April 2005 24 fromthe MAC
header Dbidizébf 6hidl Ahtalficld P 9elbctd Rﬁgéﬂfer&gflﬁ&rﬁ)i- ﬂ%ﬁ@ E{i’énnél ﬂbfciﬁ{(fﬁ the

channel; an at

transport channel - or a different selected |ogica sai

| east on [ d wth al.ogical channel.set havi.ng

it east TPofrPSHONH SHBARE L BRSO LR Shatobl o ruARicE peyioR] R RREf UL

bit size associated with each |ogical channel within said set being

sel ect ed TSRet torsaid aldeast ong transppmtchannglier bit size equals M nmodul o N where

Mis an interger greater than O and less than N. 2. A CDVA data

comuni cati on system according to claim1l wherein N equals 8 and the

| ogical data is in the formof Radio Link Control Protocol Data Units (RLC

PDUs) made upsof OAt EDMACHSa somrufrbifor! 8 cleri CRIBIRIIAE 1h Ollaity 3 WHoRAE Y di N0
e

to claim1l wherein wth respect to said g%sq?east one transport chann

hannet s apiist o, SR iEhin€ B BRhaoRor ol A la oF B MAC Mot b,
identifyin he type of the sel ected |ogjical, channel associated with the
| ogi cal Bngfﬁ 2gicq] ¥ ofHherset asseeigted with saigk atdgesy opgttepnspast ghannekauchct ed

to
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, characterizéd 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.



determ ne the nodulo N bit size Mof the MAC header.. SUBSTI TUTE SHEET
AMENDED SHEET 4 April 2005 WO 01/52565 PCTI US01/01168 25 4. A CDVA4dgird 2005

conmuni cat i oRo9Y/Edsedm according to claim3 wherein the bit Mﬁ) M aid
data field is selected to be the shorte$6t for the | ogical 3 % i ch has

the nost restricted transport channel 4“ogi cal channel conbination payl oad
requirenments with respect to said at |east one transport channel. 5. A
CDMA data commruni cation system according to claim3 wherein a shortest
data field bif. sizA COMAodatderbnimunisatiah dystemf acebeling tb taiMAE whaehr Nof
one or nore |ogical channels of the set associated wth said at |east one

t ranspor teqadlergngid thedbgichhdita 58 i R ofMMAd 0! 138k Cntio) PPN D48 Uni
collectively nore frequently used with said at |east one transport channel

t han any ' |t hin said | ogi cal channel set associated
e R

w th sai one transport channel. 6. A CDVA data conmunication
system according to claim1l having at |least two transport channels
associated with a set of |ogical channels having, at |east four (4)
different types of |ogical channels, characterized in that: for said at

| east two tradsporA CIdMendeta coneminication epeimeadordilig to slaine 7astsaeinaaibatwi t h
each | ogical channel within a respective |ogical channel set is selected

such t haleasiao/ tfan¥gstt MidandRddelad®i t size equals M nodulo N where Mis an
interger less than N and Mmay be different for MAC headers associ at ed

26 7. A Covn AP ad ke ARRAE! TraCHP bicorBiel mitl s Moot oAl
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 ard 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



equals 8 and the logical data is in the formof Radio Link Control Protocol
Data Units (RLC PDUs) made up of data octets. 8. A CDVA data commudAiAmaili2005
system according to claim7 wherein said at |east tw transport channels

i nclude: a forward access channel (FACH) associated with a set of | ogical
channels including a dedicated traffic channel (DTCH), a dedicated control
channel (DCCH), a shared channel controz channel (SHCCH), a common contr ol
channel (CCCH) and a conmon traffic chan Z (CTCH), and a random access
channel (RACH) associated with a set of |ogical channels including said
DTCH, said DCCH, said SHCCH and said CCCH 9. A CDVA data communi cation

syst emtemmspodi clianne] dhty andBwiieegiai anbivisizeqofthe BCTE fieldcis setected toldetermine the
associated with said |ogical channels for the FACH transport channel and M
equal s ed with the logical channels for the
RACH tfﬁﬁ@@ggg%@ﬂgﬁgﬁqBquﬁwggggﬁﬁbggta communi cati on system according to
claim8 wherein, with respect to said FACH and RACH transport channel s,

each MAC header has a TCTF data field for data identifying the type of the
sel ected | ogi cal channel associated with the 4 April 2005 27 transport

channel datajpnd MEDRIA @atbk:bnﬁhaﬁwahoh% el Rctorlif 'té cheihe¢0adhérein the
determ ne the nodulo N bit size Mof th C header. 1 A CDMA dat a

cize | TOIE R RGBSR e idnteSpBlTortA LI NAL WiidersssnbBidty fib e,

SHCCH and BCCH | ogi cal channel s, the TCTF data field bit size is preferably
S wit hO(KSIiE((ETC(HtsﬁmanG@hﬁhrgacabdmmlgdthGTMamld 1z CH
| ogi cal channels, the TCTF data field bit size is 2 with respect to RACH

MAC heﬁdﬁf@fe?@cﬂycs el rédpdet tbeheQTNCH MACIeddess associbtuthatith the DCOH
and DTCH logical channels, the TCTF data field bit size is 2 with respect to RACH

MAC headers associated with the CCCH and SHCCH logical channels, and the
- TCTF data field bit size 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 assoeiated 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



TCTF data field bit size is 4 with respect to the RACH MAC headers .
associated wth the DCCH and DTCH | ogi cal channels. 12. A CDVA dat & April 2005

comuni cat i %0%)7%%@5”‘ according to claim 11l wherein M equallqsmz%@g{}ﬂeach MAC

header associated with said | ogical chgpnels for the FACH
channel and Mequals 2 for each MAC he&gler associated wth the | ogical
channels for the RACH transport channel. 13. . A CDVA data communi cation

systemaccording to claim1 wherein, for each transport channel associated
with a sequas MimddslsN whereMds e avhalé anmbeérsless theih N end M matyyheediffesent fored
MAC header bit size associated with each |ogical channel within a

respect i WEAEHeaddrs hexotiatdd with diffdrent thanSsdre6haddelgUch that each fixed MAC
header bit size WD 01/52565 28 4 April 2005 PCT/US01/01168 equal s M nodul o

N where Mis a whole nunber | ess than N and Mnmay be different for MAC
headers associated with different transport channels. 14. A CDVA data
conmuni cati on, syst ording to claim 13 wherein_N equals_ 8 and the

| ogi cal data i‘g irﬁmﬂ%ﬁ)&wa@%l@ﬁtﬁﬁt pesprding e CAmpA3 vhersinsN (RLC
PDUs) made up of data octets. 15. A CDVA data communi cation system

accor di ngquals 8|andrthd logitad rdataist incthe form ioftRadio Lirda€ontrolePtotauod Mate Unitannel
where the value of Mfor its associated MAC header bit sizes is different

t han the(NBClP@UB)nMdE%F)dﬂtﬁthtaﬂ MAC header bit sizes for at |east one
ot her transport channel. 16. A CDVA data comruni cation 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

traffi h T +.a,dedi cated control channel DCI:CH) a .
rattie c annlei ( R SQMA data commungcatlon system accor&?ng t(o 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 conirol 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.



shared channel control channel (SHCCH), a common control channel (CCCH) and
a comon traffic channel (CTCH), and a random access channel ( RACH}# April 2005
associated with a set of |ogical channels including said DTCH, said DCCH,
said SHCCH and said CCCH. 4 April 2005 29 17. A CDVA data conmuni cation
system according to claim16 wherein M equals 3 for each MAC header

associ ated with said | ogical channels fciathe FACH transport channel and M
equal s 2 for each MAC header associ ated th the |l ogical channels for the
RACH transport channel. 18. A CDVA data commruni cation system according to
claim17 wherein, with respect to said FACH and RACH transport channel S,
each MAC heaptpr h@wmtg@bmmtlgféadﬂxpr deifaddiedinid o M he

sel ected | ogi cal channel assoclate e transpo nne data an

wher ei n Lze F field sel.ect, Q term N
e oi Fabemhs B SacRMALS Werdes gSoctalsthvath aa@gt%sﬁrdlc iels for dbe FACH
according to claim 18 wherein the TCTF data field bit sr ze is 3 with

r espectransperiGchane] anddd equalsi for easchMA G head€iCi3socted, withiGhe legicaCCH
| ogi cal channel s, the TCTF data field bit size is 5 with respect to the

FACH MaGafeds frsth }p&ﬁw g DCCH and DTCH | ogi cal channels, the
TCTF dat a frel d b|t size 1S respect to RACH MAC headers associ ated
with the CCCH and SHCCH | ogi cal channels, and the TCTF data field bit size
is 4 with respect to the RACH MAC headers associated with the DCCH and
DTCH | ogi cal channels. 4 April 2005 WD 01/52565 PCT/ US01/01168 30 20. A

met hod for d8CDVA CBIMépdatawonanuaivativalsysteptuccstdingotovclaiinll 7 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

transport channel data and wherein a bit size of the TCTF field is selected to determine

the modulo N bit size M of the MAC header.

19 ACDMA data communication system according to claim 18 wherein the
TCTF data field bit size is 3 with respect to FACH MAC headers associated with the
CCCH, CTCH, SHCCH and BCCH logical channels, the TCTF data field
bit size is 5 with respect to the FACH MAC headers associated with the DCCH and
DTCH logical channels, the TCTF data field bit size is 2 with respect to RACH
MAC headers associated with the CCCH and SHCCH logical channels, and the TCTF

data field bit size is 4 with respect to the RACH MAC headers associated with the
DCCH and DTCH logical channels.



and a nedium access control (MAC) layer, with the MAC | ayer providing data
to the physical layer via a plurality of transport channels utiliz#Adprd2085
transfer bl specific sizes for each channel, with t port
channel assg‘gbgf/g{&‘s?mth a set of |ogical channels where f‘g‘?‘cﬂ?"{“@@gt one
transfer channel the set of |ogical channels has at [|east two | ogical
channels with different |ogical types, 3%he method characterized by the

steps of associating, for a given transport channel associated with a

| ogi cal channel set having two (2) different types of |ogical channels, a
fixed MAC header bAtmefhed fot hICORRN telécogtimaticativhngigtenhbving aSphydicablayer t h

each fixed MAC header bit size equal Mnodulo N where Nis a selected

i nt eger I ' ' I : I 0)
and 'oss Phak Hkahf Aebolk Rnirs) QFRE) b3, M| e 0RNC R rRbyiiaR Ao d D
for transport froma,set of _.l1oglcal channel s associ at Wi t h.sai.d .gi ven

t r anspor tﬂﬁgﬂﬁﬂn@?r wia 8 Pﬁ‘éal}t}ﬂg&cﬁﬁg?ﬁ n el(ﬁa?tilw @g%ﬁwgﬁgﬂg?l% Bfock
having a bit size evenly divisible N, and providing the |ogi_cal-channel

dat a fr ospedific izes | fay ¢ach shammel,pwithi eash iranspert\dhannelaasgoejntedwith on seloef
channel as a plurality of transport-blocks of data, with each transport

bl ock of 16éd chivgdeldliwhereafolAlldasiosiry traidter| chahiel the Savfdbgidal chahféls hias ot

transport given channel, with each transport bl ock of data having one of a

finite n . 0& ' | | ' nilﬁ'dt hze of
a first ﬁ‘é‘ggpgéage R@% Sa“& r%’?\eﬁﬁﬁ%élg%lztgb%g?he piregﬂr?s%%rdt!ﬁ%{goc sbf e
transportin gata for the sanme transport channel and sane selected 4 April
2005 31 S‘ieBg? al -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,asapiating, tfor & given ttanspart channedrassociated avith rmogicehehannebset; o a
second fixed size for transport bl ocks transporting data for a different

t r anspor hadifig w6 KZMﬁG&JnW fof $elicut chehrleRt) a fled MAD kdaderbit sizei with tdvh

second bit size of the header plus the second bit size of the
differ enioéic%? ofiricf BARRE sail3bPwith 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 thé 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 ﬁansporﬁng data for the same iransport channel and same selected



equal to one of said TB bit sizes. 21. A CDVA tel ecomuni cation system
according to claim1 wherein: a processor nmeans is provided for 4 April 2005 -
associating, for a given transport channel associated with a | ogical

channel set having two (2) different tyfpes of |ogical channels, a fixed
MAC header bit size with each | ogical channel within said set with each

fgi[]éif'er %ﬁggﬁ?ﬂ@é@é‘?&@ ?}ﬁa%”ﬁ%‘ B AL e W@%ﬁ%ﬁfpﬁ%&lﬁe %%'! B offhe T ocs
or t el TRESURr grcs _
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associated with said given transport channel, with the |ogical-channel
data for e®eend M&%b@%@r 55t tocksaeand figedssizs for sansporhhlonky transpostintg datforand
sai d processor neans providing the |ogical-channel data fromthe MAC | ayer
to the phdiffereat transpent chinacken differentseldéctaiopivalkclmhnsl iiata, adthahekevoal ibliyy of
transport-bl ocks of data,. with each transport block of data including a

MAC headersiznef ihe MA@ heddenplk thetbeond Mit §i3é Of A BERAN: 161VARhERNAGl, W th
each transport bl ock of data having one of a finite nunber of transport

bl ock ( TB)eghiltto 8h&EfsaidMh Bitdiks r st bit size of a first MAC header set to
AMENDED SIfTIgET 4 Apri |a1 Zooglt%%é'a first fixed size for transport bl ocks

transporting data for the sane transport channel and sane sel ected
"l ogi cal -channel data, with the first bit size of the MAC header plus the
data equal to onpe of said TB bit

first bit sizg of } | pgi.cal - chgnnel
sizes, and w tﬁl'a &@@W%ﬁ‘@%ﬁ%ﬂ&%@@@ﬁ@rﬂm%@a&ﬂ whereiny 3 second
fixed size for transport blocks transporting data for a different
transport charth®foc§ssoimeaas dp tprevdfed ferd assogfiating, - foh n givien dzansporti channdie
second bit size of the MAC header plus the second bit size of the different
| ogi cal - essapiatet vdth mlogipabthannel sothavingstaiod(2) Bifferént types of 16cal S4B, a
t el ecommuni cation system according to claim1 wherein: a processor Is
provi ded fined dsACdicalér gt siz0with B4chelRgichP BERAET wihRAMd saSwik Atk $ixed
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
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said set with each fixed MAC header bit size equal Mnodulo N where Nis a
sel ected integer greater than three (33ﬂland Mis an integer greater than
zero (0) and less than N, said process selecting a | ogical channel having

| ogi cal -channel_. data for transport froma set of_ | ogical channels
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data for each transport block having a bit size evenly divisible N, and

sai d pr ocesaseselactedilegieal-chanmel data,oveifh this fimst bit sizatof the MAG headh#yius thedirstt o t he
physi cal |ayer via said given transport channel as a plurality of

t ranspor t - bit siekef thé logidahchannel duateail forond 9P suid TH bickize antivith b Bedond bty a
MAC header and | ogi cal -channel data for said-transport given channel, wth
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2005 33 nunber of transport eEFégé Q(S%%)ﬁdgfxf&gfz%ggxt W aftirs PHOE 76 of
a first ' ek S e first, fi sjze for,ttansport. block
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| ogi cal -channel . data, wt e first bit size of the MAC header plus the
first bit™& eb'gf“ze r?é%&&f‘é% headempls tfa%usam@qw 1 e SHltersatclopmabi
sizes, and wt |i1 a second bit. size of a second MAC header set to a second
fixed si z&hpye ﬁ%w@moqﬂqféwémblﬁ%t ing 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. AMENDED SHEET
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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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 logical-channel data, with the first bit size of the MAC header plus the first
bit size of the logical-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 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 oqual-to one of said TB bit sizes.
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