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& (57) Abstract: A CDMA telecommunication system utilizes a plurality of protocol layers incleding a physical layer and a mediom

525

access contro] (MAC) layer such that the MAC layer provides data ta the physical layer via plurality of transport channels {TrCIis).
Each TrCH is associated with a set of logical channels. The physical layer receives blocks of data for transport such that the transport

= blocks (TBs) includes a MAC header and logical channel data for a selected logical channel associated with a given TrCH. Each TB
has one of a selected limited Rnile number of TB bil sizes. The logical channel data for each TB has a bit size evenly divisible by
a selected integer N greater than three (3). The MAC header for each TB has a bit size such that the MAC header bit size plus the
logical channel data bit size equals one of the TB bit sizes. A fixed MAC header bit size is associated with each logical channe] for
a given TrCH and is selected such that each fixed MAC header bit size equals M modulo N where M is an integer greater than O and
less than N, i.e. each MAC header for a given TrCH has a bit offset equal to M.




- (57) Abstract: A CDMA tel econmunication systemutilizes a plurality of
protocol |ayers including a physical |ayer and a nedium _access control
(MAC) layer such that the MAC | ayer provides data to tﬁésﬁﬁ%‘?t@é?c@%yer Vi a
plurality of transport .channels (TrCHs). Each TrCH is associated with a
set of | ogv@W1/ghdnnel s. The physical |ayer receives bl o@REUSH/0dEEa f or
transport such that the transport bl otéks (TBs) includes a MAC header and
| ogi cal channel data for a selected |ogical channel associated with a given
TrCH. Each TB has one of a selected limted finite nunber of TB bit sizes.
The | ogi cal channel data for each '"1'B has a bit size evenly divisible by
a selected integer N greater than three &3 . The MAC header for each TB has
a bit size such t hatWiRBLE&RS GOMMUNICATION SYSEEMAVITHgi cal channel data
bit size equal s orSBRIGECHIIFELY BIZED DATA TRANSRORABLEOLIES bit size is
associated wth 'each | ogical channel for a given TrCH and is sel ected such
that each fixed MAC header bit size equals M nodulo N where Mis an integer

greater than Guan : t s ; Ol iGN NJ CH has

a bit offset equa?dppg E}iHZgﬁt@Je“%lt%frlr%@ %’3‘2 %Coii%%@Pé?ﬂ%&b%gGB 1

W RELESS I SYS TH SELECTI VELY SI ZED DATA TRANSPORT BLOCKS
Thi s app|%ﬂ?%{%%“ﬁﬁ§%%-f rom U.S. Provisional ‘Application No.

60/ 176, 150, filed January 14, 2000. The present invention relates to

wi rel ess commimiecpresant wyentioms relatgs tonwitsless i eommavnicativg systems jand, shzi ng of

data bl ocks for wireless transport of data in an efficient manner.

BACKGROUNfariidnlakiHithd AMESTMeChizidgdod ditat Elotlac g witelRsasrahinse ofrdappiednby t he
"3d Generation Partnership Project (3G use Transport Channels (TrCHs) for

transfer éfﬁciﬁﬁlﬁfa?%;.a and signaling between User Equipnment (UE), such as a
Mobi | e Term na , and a Base Station (BS) or other device w thin node

of a communi cation network. In 3G Tine Division Duplex (TDD), TrCHs are a
conposite of one or nore physical channels defined by nutually exclusive
physical resources. TrCH data is transferred in sequential groups of

Transport Bl ocks (TBs) deACK&RQUND OF JoHE INVENTIICMN S (TBSs). Each TBS is

* 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 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



-transmtted in-a given Transm ssion Tinme Interval (TTlI). User Equi pnent
(UE) and Base Station (BS) physical reception of TrCHs require know edge
of Transport Block (TB) sizes. For each TrCH, a TranspgaPepresheng0det (TFS)
is specified containing Transport Formats (TFs). Each TF, defines a TBS
conposed oWwamoigp®si fi ed nunber of TBs 23 Septenber 2003 YOr@i0152H685 2

PCT/ US01/ 01168 where each TB preferably has the sane size within a given
TBS. Thus, a finite nunber of potential TB sizes are defined with respect
to each TrCH Radi o Resource Control (RRC) signaling is required between
the BS a fi I .. Of h,_e nshe .J:ncl udi ng
a list o%%?eetﬁg? z;]qu _ngig{atgggh% &éggé#?%éﬁo@&% ﬁegq %%gﬁ!gg]n& gﬁ’%eﬁn‘l @ '
i ntroduces stem over d, which_.reduces the physic resources avail abl e
For " user TR OF BVGHIACIE festHe CBRBRET i 2ospa5h 1At Bt i i mt 70 RRC
signaling and_the nunber of potential TrCH TB sizes respectively. Al data
transferred byadgeBegoneceC@tirol fRBC)signaling & requirciatweastheiitand BE thor  t he
TFS of a particular TrCH However, variable size data bl ocks exist that can

not be pieide cheditribiaes BReich AcbEsBedNEFONY tacldilY) a EisoCpstentir tTW kiges, CN)
signaling data, as well as Non-Real Tinme (NRT) user data transm ssions. To

al oW ! Orsibiigins! B0 @k Ao/ b ARICindlofifiodl ARt Aokihead, FRIMOrlhlNS RN I O
(RLC) provrdes~a segnentation ANd re-asse 'y mu Ip?éXl ng function and a
paddi ng function. The s ntation,and re-asse | tiplexing function
Peduces. MR, ERoyPRor A O lah okt frarareo a1V eRs, ds ppgaTt 1
transferred data block is larger then the maxi num allowed TB size. The
‘paddi ng fomenize RRG signakegandibe gambebphpKential TseHnEh sizds thapectbvelyck si ze by
padding with extra bits to fit a TB size. Segnentation and re-assenbly of
data over nor @ll an tenefefrél bySsppeifiel TAOME kst fit into the TB sizes specified for

the TS of a particular TrCH. However, V;ariable size data blocks exist that can not be
predicted, for Radio Access Network (RAN) and Core Nefwork (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



- sone, but not all, types of data. In 3G it is not permtted, for exanple,
for Coormon Control Channel (CCCH) | ogical data. Thus, _the payl oad
requirenents for a TrCH carrying |ogical CCCH data ar é3156R ?903
restricted. The RLC processing results in blocks of data call Protocol Data
Units (PDUsoor/sasssertai n anount of each RLC PDU is requi petus@roiment r ol
information. Using a 23 Septenber 20033WD 01/ 52565 PCT/ US01/01168 3
relatively small RLC PDU results in a lower transfer data to control
information ratio consequently resulting in a less efficient use of radio
resource : (. i -1 ' : ta

bl ock i ssrﬁloatﬁbgl& l%m}?%ﬂ gn@gf E%%ﬁﬂg&%ﬁﬁ@‘%@%g %ﬁ%%&,ﬁg e ag@;;!ir%eat er
the difference between.the transfer.red dat | ock size d e next |arger
b oved TSSERTL RTINS fr § AR ARG e RO OreaRea « 4 PadU g el
resources ratio consequently resulting in a less efficient use of radio

r esour cesfunctivnels @#pest when the transtaseedrdata blook iremdtrriquel tormsy efieallaredBBent i al
TB si zes. Lowering the nunber of TB sizes reduces RRC signaling overhead

and i ncrseased ikavsq) thopeafeade: giffetcmice betivech tlid Lasfdiged dra BloEkeizeGihdTB
si zes reduces RLC overhead and increases radio interface efficiency. It is

t her ef or g4, . : i4E 4 [ for
cach Tr G TERCRIRE HONERD oleb e in Wfechie R dbloCH ok Bhotal 0
Cont r ol MAC) header size. .The C headey. si .i's dependent of the class
of traffil.%?,’0 Sc %Oi CORSRATLY oTPsH{ng i Eo&F%ﬁ‘@ﬁgnH OE)FB O FESPUICHRBt
Channel Type Field (TCTF) is provided in the MAC header to indicate to
‘whi ch | ogl%l@aﬁfowaﬁznmnpmtq wagiaive fhedungber of prtential TRipigex-t nul tipl e

| ogi cal channel types. This neans that the finite nunber of allowed TB

si zes nust sufpesrting ether abmMIColicBBesizad 2e6hced RR BANgadlthgCverihgadlandg dat a
and NRT user data, the RLC generates octet aligned (8 bit quantit.ies) PDU

si zes. ThiSeadel Sadfh ntBithiS AFRIAE). MEdefAMPRRURMIRE 0® 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 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 quantities) PDU sizes. Thus, the RL.C PDUs are defined as groups of a
selected number of octets, such that the RL.C 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.



" sel ected nunber of octets, such that the RLC PDU bit size is always evenly

divided by eight, i.e. the RLC PDU bit size al ways qusl s 0 nodulo 8. This
characteristic is maintained even when padding is reqti r%ater@?rgg% enber
2003 4 Applicant has recognized that, if MAC header sizes for different
Logi cal Channel types have nutually excl ﬁsive bit offsets, TB sizes can not
be generically , used for all transn ssions. TB sizes have to be defined for
speci fic MAC h@ﬁ’é’@f’%ﬂtgﬂa TeLQpat Itﬁéthéar%ﬁg headek sizes, fony differang Logicabases
signaling overhead and reduces RLC PDU size options, which results in |ess
ef fici ent Ghaanek typeghayermutvally exclugyrebit fofisefy, TBtsiges zbi gotbe hé@roalider si zes
as is currently .done in sone 3d generation systens allows for sone

sharing ofus®feiatldsnbmissionsn TBfsizes Ravte thdgidefthed fohauoHlc MBOSRadds ind! SO
i ncreases MAC signaling overhead since the MAC header size nust be at

| east 8 bilbgickinclfusdls $éspectiveyNS Thik GhorBasa¥BlpRaliiCoverNdE MM Abafek
Specificati %ln, TS 25. 321, VSI?’S. 0 (1999-06) 'gﬁTﬁi%‘rad eCrSenerati on ParRtLr%rshi p

Proj ect, ﬁg@fgm’egg{é-oép@,ﬁ{cﬁir%h%_%gg&?&%gflja%%g%@?&es 1-35. In 3rd

generation TDD no certarn ogi ca ®ombi nat i ons have
very limted tgansfer blagck. si nd.i ncreasi.ng MAC oyer head shqul d be
avoi ded. Ther e?g?c éqﬂ%ocf%ljlﬁlg?%‘& i‘?e-;‘éa‘waé?fi Wetgiaﬁ%%}ﬁr%u%g’pé&efl?c“% Yogi cal
Channel specific MAC hegfer it -offsets, and as described, reduces

overal | r ZEPEARYL SYATRS BYQWT IR wpe heppg eAB piges belwegmdiffesent Hagioal t hout

common MAC_header bit offsets, it is not possible for MI down-1ink and BS
up-1i nk t rinepsldpesdut elso dnareaseslMiddhsigedmgwaerhedd sineesthe MAC béadei siad | ayer

'since the bit offset is based on the |ogical channel type which cannot be
known whi Imeushtbet bt Igsly Si bag ihagoeh . sifhtisef ofer dkBmpldave MABLEProtdcanst err ed
to layer 2 for |ogical channel determ nation before bit shifting can occur.

Thi s meansSpetifitatian IiSdes.adl, evPOOCE9H-08) OVEEd) ERMerhord PhiRAMES Prdjgk: t hese
TrCH s. Applicant has recognized that with TrCH specific bit al'ighed MAC
headers, Miebhnical 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, 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 éhannel type

which cannot be known while at the physical layer. Therefore, TB’s have to be

transfer_red 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

SUBSTITUTE SHEET
AMENDED SHEET



" SUBSTI TUTE SHEET AMENDED SHEET 23 Septenmber 2003 4a shifting is -known at

t he physical |ayer and, no additional 'processing over djs . i duced.
SUBSTI TUTE SHEET AMENDED SHEET 23 Sept ember 2003 WO Ogﬁgfgggﬂmr96&f
PCTI USO / 01168 5 SUMVARY OF TI RE | NVENTI ON A CDMVA tel ecommuni cati on system
utilizes a plurality of protocol |ayeq$s including a physical |ayer and a
medi um access control (MAC) | ayer such that the MAC | ayer provides data to
t he physi . i | I (OJS ¥T ; ach
transportgc g#ﬁéfk?%&@ﬁ?h#éﬁggg%é?%Fggﬂgﬁﬁk&%hggﬁﬁ?ﬁﬁﬁ?%égggyﬁ%ﬁgﬁneIs for
transportngx%p%%cal channel data within transport channel data. At | east
one TrcH W E%bciated with a set of | ogi cal channels having at | east two
| ogi cal channels of different types. The physical |ayer receives bl ocks of
data for transport such that the transport blocks (TBs) of data includes
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 ncl udes data associated with a selected |ogical channel fromthe set of
| ogi cal "~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 |ogical data
isin the formof an RLC PDU defined in terns of octets of data

SUBSTITUTE SHEET
AMENDED SHEET



- bits. Preferably the data mani pul ation and formatting is performed by one
or nore conputer processors. The MAC header for each TB includes data
identifying the selected |ogical channel and has a bi £3SepterdhigeR0@hat t he
MAC header bit size plus the |ogical channel data bit size equals one of
the TB bit w0 meesssThe MAC header bit size is fixed for TBST/USmansporti ng
data for the same TrCH and sane sel ect®d | ogi cal channel, but nay be 23
Sept enber 2003 WD 01/ 52565 PCTI U501/01168 6 different fromthe MAC header
bit size for TBs transporting data for either a different TrCH or a

different sel ected | ogi caFm ’ﬂf[?lﬁﬁ}ENTf@N TrCHs associated with a
i ogl ca c‘%anne

set of multiple types of a fixed MAC header bit size is

associ ated W tf h(ﬁmﬁ ?ﬁl&? W 51 f of Qei6al Bbagnel s
and is selected suc ﬁat eacﬁia i xed %h% ger ﬁﬁ 3 z% 9equgﬁs nodul o N
where Mi,s inte reater than 0 and | ess his re in a
VAC headdrcliiaegs Pheca 1 o Bredtih dcestaopbol @ﬂ#@xﬁ&ﬁ{e@& 350800 at ed
with a given TrCH This allows for a MAC header to be snaller than N in

si ze. ThMAC lgyen prpvidessdaig iohthgsplissicabayer vig phmality RICirpmipert ehamelsheader
can be smaller than one octet of data. Preferably, each MAC header has a

data fi el(Wr€Hs). dBach trakepbitfchaige] l(TeCHP iset@dated With #bet silogitbl chivaneis!|
associated with the | oglical channel data. A bit size of that data field is

pref er abl Q’ﬁhﬁo‘%ﬂ ME dgader,
i.e. thefx]f\/ﬁ%&sﬁs}tﬁ% IB%cgﬁé ﬂﬁt& S ortes?%I %&%e%%tg %Tttléis%?ge |sdj!lfI

pref er abl. ovi d or the da t he C header. one or:

Pogi cai ok ameaas it seCoe m%a@. chpiyts frvine oh doaeh SRR AoFio8 HRRRPREh ¢ hat
the | ogi cal channels designated by the shortest data field size are

col l ecti \ﬁhff?eﬁ’bfiﬁ@eﬁrequently used with the respective TrCH than any other

| ogi cal channel within the associate set of |ogical channels.
Al ternati vel y Thelphysical layer receives blocks of data for transport such that the fransport

blocks (TBs) of data includes of a MAC header and logical chanmel data for one of the
TrCHs. Each TB transporis 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 lbit 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 channuel, but may be



- shortest data field bit-size may be associated with the nost restricted
TrCH | ogi cal channel conbi nation payl oad requirenent. Preferably, the
TrCHs includes a forward access channel (FACH) associ add®epignher208et of

| ogi cal channels including a dedicated traffic channel (DICH), a dedicated
control chavonels2460CCH), a shared channel control channel PCBHEGM)168a 23

Sept enber 2003 WO 01/ 52565 PCT/ US01/ 01468 7 common control channel (CCCH)
and a common traffic channel (CTCH), and a random access channel (RACH)
associated wth a set of |ogical channels including the DTCH the DCCH,

t he SHCCH; GEENIA fepggkr

Tar get Chaﬁﬁtgf}fﬁ}%e Fi el dbr}%e%%%_%ﬁfﬁ%?fo ata 1d go m%a{dr%e se ect egléﬁl ogi cal
channel 'Itgylgfﬂearss&?e d W|t the téans ort channel data where a bit size of
t he P FScibkid e the modulo N bit size Mof the MAC
header. The nodul o, N bi t S|ze M of the MAC header is referabl)f 3 rmdulo 8
for FACH and FPrefeishin, ofos TerHRasseciatee withrra geft af relitiples ftypesi ofe logical
preferably 3 with respect to FACH MAC headers associated with the CCCH,
DCCH, SCChamreds, BCGDt¢d DA C dleaddyddingtesis dEberiatd CHithdaxich 1bgiehldcHanhel Sivitléni S
preferably 5 with respect to the FACH MAC headers associated with the DCCH
and DTCH ¢h©gdiceH 1%%13311@@4@313%@ i§ Gdfectdatsact gk ‘éa&i Exéd %' Eeaeéle&e t«,ﬁel y 2

with respect to headers associated with

| ogi cal ny ta field bit,size ef a y respect

to” the RALRSDREGRENT TG 386 nfedt vt eﬁé‘ﬂ@ﬂ&ﬂlﬁﬁ#&s B Eﬁﬂsesﬁu ks

channel's.. Qther objects and advantages w || be apparent to one of ordinary

'ski |l i niRRMAG begdes it pidset of M WiHgh écthsisere @e@ﬁ : beadsts asspeiatednt | y

preferred enbodi nent of the invention. BRI EF DESCRI PTI ON OF THE DRAW NGS
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 chamnel (DTCH), a

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




- Figure 1 is asinplified illustration of a wireless . spread spectrum
communi cation system Figure 2 is an illustration of data flowng into a
common or shared channel . 23 Septenber 2003 WO 01/'5256@35@W90§Mg@@_168 8
Figure 3 is an illustration of data flowing into a FACH channel within a
RNC. Fi gurM¥0 817528653 schematic diagramillustrating a chanh€l/UBR#@Biohg wit h
respect to'a MAC |l ayer and a physical [Fayer in a comuni cati on system
according to the teaching of the present invention. DETAI LED DESCRI PTI ON
OF THE INVENTION Figure 1 illustrates a sinplified wireless spread spectrum

code di Vidginfiion MéhirbDlcBamfet (EETCIEPNN £ efminC Ah R chisicd MCITHY Hdg b 26
within the system 18 conmunicates with associ ated user equi pnment (UE)

20- 24 i FRal 6 i ngl i
cont roi 1 angestod8e shibmel B AL apidMiakeq JR LRERE Mef O (R hP Bl Reds oo

h i n_Fi 1 ltiple b i . A G f de bs 26, 32,
53 1’5 coribeHedne DGCHad SHAGBrR bR ol For [t RNG) ca8, oreh MAdnpeder
comuni cati ons between RNCs 36-40, an interface (I UR) 42 between the RNCs

is utili zeedferdbhy haiRdQ @3getdThdnnel TppeFicddl (TOTR) foxbddte idesitifging he eelatied ( MSC)
44 which in turn is connected to the Core Network (CN) 46. To communi cate

W Ehi n L TIBeiRMSIA Iy pl Bl VPRIt the AIFIRIAHARRA FRANMRIS) bRSEe e SLCT

as dedi cated, shared”and conmon. Dedi ca physi cal channe transter data

ar e used By b a5l 18 Shertiind e Sodofo N pitBiiRclt Bhie MEACpaf®y " ©

variety of data including traffic, control and signaling data. Since shared
‘and conmorhecnade N bitsizeMdeit the MACdidatlerr ig prefetably 3 miedwo i8sfos EACH andng
protocol data units (PDUs) or packets. As shown in Figure 2, to regulate
t he 2 modulo 8 for RACH.
The TCTF data field bit size is preferably 3 with respect to FACH MAC
headers associated with the CCCH, DCCH, SCCH 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

mvention.

BRIEF DESCRIPTION OF THE DRAWINGS
Figure 1 is a simplified illusiration of a wireless .spread spectrum
communication system.

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



- 23 Septenber 2003 WD 01152565 9 PCT/ US01/01168 fl ow of data fromdiffering
sources 48, 50, 52 into a channel 56, a controller' 54 is used. One common
channel used for transnitting data to the UEs 20-24 i s2aSeBeien20¢tcess
channel (FACH) 58. As shown in Figure 3, the FACH 58 originates in a RNC
36 and is wnsesa node b 28-34 for wirel ess transm ssi BOT/ESN1AISHr ead
spectrumsignal to the UEs 20-24. TheB FACH 58 carries several data types
from various sources, such as a common control channel (CCCH), dedicated
control and traffic channel (DCCH and DTCH), and a downlink and uplink

shared channelp;ddfa@sandnitaatbn 50 B4t Howig BRG h FACMI Rathet Rathera RN T ol
| ogi cal channel™ (SHCCH). The FACH 58 also carries control signaling out of

band and simkar data transm.tted via.the,.lUR 42 from other.. RNCs -40,
stch a0 GO0 FOREE L SReRAE e Aulenong Ao et it Ridetie g by
the RNC 36_to control _the flow of data. A radiqQ link controller (RLC) 64
handl es EhMacdayvenand i phyEerlneyeum aceaRunicalen GVplem pamaeding teethiandl es
the DCCH, the DTCH. A shared medi um access controller (MAC-sh) 68 handl es
t he DSCHteddhittg aftdh¢ prdsemtiigvaitiong. Controlling the FACH 58 is a common
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 channels (TrCHs) 74 transport

data over the physi i i nnels 76. Each
of the TrCHs 74 is @%@EQﬁ%#W@agrémmgﬁl annels 78. The
Tr CHs conmuni cat e bé/ using transport blocks (TB) which are conprised of a
'MAC header akiBWesdcilitstigtes ogyi smpliipd wiselestsaicpg sperfromppede HHESsigRC
header has 23 Sept enber 2003

multiple access (CDMA) communication system 18. A node b 26 within the system

18 communicates with associated user equipment (UE) 20-24 such as a mobile
terminal (MT). The node b 26 has a single site controllér (SC) 30 associated with
either a single base station (BS) 28 (shown in Figure 1) or multiple base stations. A
Group of node bs 26, 32, 34 is connected to a radio network controller (RNC) 36. To
transfer communications between RNCs 36-40, an interface (IUR) 42 between the
RNCs is utilized. Each RNC 36-40 is connected to a mobile switching cenier (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




~ WD 01/ 52565 PCT/US01101168 10 | ogical channel identification information.
Preferably, the RLC PDU is defined by data octets, so é%at tgg:\e E{T PDU bi t

size equals O nodulo 8. Preferably, the TrCHs 74 incl u@& S§PiFSReE

channel (DCH), a downlink shared channel (DSCH), a commobn packet channel

(CPCH), a ™helgise@ccess channel (RACH), a forward acces®BCTHaMreelss ( FACH), a

pagi ng channel (PCH) and a broadcast hannel (BCH). The associ at ed

physi cal channel s include a dedi cated physical channel (DPDCH), a physical

downl i nk shared channel (DPSCH), a physical commbn packet channel (PCPCH),

a physi caflow aFdRE BGEE SfffdhaRkee IB\GH) 52 anes eRslaky 5680 R0 N4 B!

physi cal channel (SCCPCH) and a primary common control physical channel

( PCCPCH) - her transport and physical channels may be supported, such as

an uplink“shared channel (USCH) wi th an associ ated physical uplink shared

channel (PUSCH). The |ogical channels preferably include a dedjcated

traffic chann&ing ¢spempn channgh yeechios drapypiting daiadpfag UEp20:d is 2 lomsardy

control channel (SHCCH), a commobn control channel (CCCH), a common traffic

channel (€FGs)chamead §HALH)EB0t Aoshovheimriéigurd PAEEF AL 58 dnigbmtksdsa ta RI§G! r ol

channel (BCCH). The preferred association of transport channels with

physi cal F9shd Rkl 2 EORW2B-34i for videltss frahRisdion b a@?@a& spdeunfygndl e, the

FACH may transport data to the SCCPCH from any one of the set of "| ogical

channel s ' T- %@%—1 t CTCH.
Simlarl quﬁig’%ﬁi{%ﬁ%%ﬁj Hsggg a %evteﬁig%aﬁ:%%} ‘?é%%’%"#%%f e set
of 1l ogical channels inc|uding the DICH, . the DCCH he SHCCH, or_the CCCH.
23 Sept erfet SStpmen et} 9568 (e B irispikgeontel and Gaffie chanhel (DCCH

and DTCH), and a downlink and uplink shared channel (DSCH and USCH) control

signaling via a shared control logical channel (SHCCH). The FACH 58 also carries
control signaling out of band and similar data transmitted ﬁa the TUR 42 from other
RNCs 38-40, such as CCCH, DCCH and DTCH control data.

Various controllers are used by the RNC 36 to control the flow of data. lA
radio link controller (RLC) 64 handles the CCCH. A dedicated medium access
confroller (MAC-d) 66 handles the DCCH, the DTCH. A shared mediuin 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



be able to use all specified TB sizes for all Logical Channel types
supported by a respective TrCH. This allows the nunbe#d §ﬁpt§{i‘@§f¥§(@d TFs
for a TFS to be mnimzed thereby reducing signaling overhead, while

maxi m zi ngwdenswber of RLC PDU size options reduci ng porusietisead
associated with RLC segnentation and dféidding. TB and TBS assignnent is
acconpl i shed wi t hout increasing MAC header sizes for TrCH | ogical channel
conbi nations that support limted TB data payl oads, i.e. -the anobunt of data

rocesse j Fel. N I i &.Di bi t
D Pomen WEPRLBAR Dbl O ANeE, MUAEIN 40U ARDOTY B by

o0 resource efficiency 1ssueés
associated with TB si
over head. 98hgctelsy qogtﬁflétﬁf’

-

i ing and RL e tati on and paddi ng

i %F%ﬁew?ﬁgpﬁﬁﬁf%§ng the m ni num si ze MAC
headers for the- Logical Channel and Tr CH conbi nations that support |imted
TB dat a pay! oddeigrabbs, the g Hm dft ciisludg avdedigatad ethannedr (IHoH), @MI oad

size sensitive conbinations to the sane bit offset. For exanple, if the

dat a pay|shagkdsihaend] i(ISCE), ¢ ootantvatpacket dhawe:] MBECHD pdl earglonpdcossagtiaghed (t ot al
octets) + Y bit (extra bit offset, less than 8) sizes, and non-limted

conbi nat | @ (Y 6 REHLA s Aafif] QFﬁCHR,Cc\I{ B%ﬁg%ﬁ?xﬁﬁé glrir@eﬂg and aBr&dcgst Then

the C an D bi'ts are adjusted to matc cases this neans A
and/ or B qctets i ncrenent ed by, one oct et t _is pot necessagry for
A and B dt élsé@'t olﬂﬁ%taéﬁocﬂ%g&]%%yﬁlgglef g E%“Hbdé’ %Bi%‘ﬁ?ied; pﬁﬁ%‘”ﬁeader +
RLC PDU and the octet aligned RLC PDU w_l| conformto the avail abl e octet
‘si ze. MAGhaaegldPED(EE) ambasicaldoyaliak shared shannel APRSCHay aphysical cemmonn f act
desirable, in such cases X, A or B may be 0. 23 Septenber 2003 WO 01/52565
PCTI USO1/gatkeétSchat@el ARCPURDS inzsysieple canklbedadeygssRMans elgfPR A TH),f Drecendpeci i C
TrCH channel will have a Y bit offset. That Y bit offset being applicable
to the MieniiRés86firdl Phydkal dhashed ZCCPCH) 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

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 fo the

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

the SHCCH, or the CCCH.



- Channel s supported by the specific TrCH Since the MAC header octet sizes
do not necessarily match between different Logical Channel types, RLC
entities will correspondingly generate appropriate RL &3 Sutesibas 200%
conformto the allowed TB sizes. This does not necessarily nean RLC PDU s
have to beweaiszed when switching between TrCH types, spotesiiioliés al ways
possible to adjust the difference in MAC header size between the new and
old TrCH s in the allowed TB sizes. Wth bit aligned MAC headers, each TrCH
type may have a different bit aligned TB size offset. The offset is

f bly d I I
ombi nati on bbeRE i HAE e ﬁé?fsﬂsg‘gz?iﬁ%% SRR SRITKEbe abie
each TrCH t e has .an,i_nde en ed C header bi.t, of fset.. The
i nvent i oﬁo apﬁ@e%l Hfit']f% ggr‘?i‘ffg ééﬁ?ﬂ% e’i)?@?é’%@éﬁayl hISRESE | ayer
2 bit shifting reqwrerrents in the UE and BS equi pment. Wth a common TB
si ze bit TiitE.shistallows theinyabealof epenified IFs fpres T fiocha wuniizes theeabyf i c

TrCH, it is possible for received radio transm ssions to be bit shifted by

t he physireddcih@yighalagcovethdad, Whilb ngikemhizidgthe mutbgtiof RIENPBU dite bptions
advant ageous to provide bit shifting at the physical layer which is

al ready i ALy head,
2" appodSiftile e b BAGULABSL Y B R T YRS
requi renent,s. In 3G syst esi RLC and esour ¢ I RC
ent 1| oo UBBPRER aaelme, MO dEepan g NACHRSOR SR B R dOBRAoc! o
boundaries. If MAC headers for ecific TrCH s have_ variable bit offsets
it is onlghapessiontbinations ieat suppart zmtedi’% date myloatiswhe.| thalemoyat pF dats- | i nk

transm ssions. In the MI down-|ink and BS up-link cases 23 Septenber 2003

WO 01/ 5256bcd3set 449Qki g2 168 frohdhighet Ryastwifios MACeni®L.C.he physical layer to
be aware of the higher |ayer |ogical channel type that defines the bit

of fset. Only if bh%égﬁg% r@tﬁ&éadbﬁr&emmoﬁpfmaw FRBSIE SHQ m%&ss the

specific transport can bit processing be avoided in co ni cation
associated 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 maich 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.




" layers 2 and 3. RRC Transport Format Set (TFS) signaling is used to define
Transport Block (TB) sizes for each define Transport Eg[jc’gﬁ{e ‘IéE% | owed
on a specific TrCH The nunber of possible TB sizes s PI i zed to
reduce the signaling load. It is also necessary to choose TB sizes w sely
since RLC P®PYFa%8i ng can dramatical ly, increase transni BETEMIGIEEhead.
Preferably, there is a maxi mum of 32 p’c?s‘si ble TB sizes in each TrCH s TFS.
Specifying all 32 results in a significant signalling |load that should be
avoided. Although it is also inportant to have as many choi ces as possible
on transport Alhd@Brekes spbeifisd b \RR € aignalihg fdrrasproifesTiis chinnebewRl kave

Acknowl edged Mbde (AM and Unacknow edged Mode (UM PDU s will be padded

to match 4 Reniperter Thaey ﬁ%ﬁ&gﬁ%@ﬂﬁﬁe R6 & fiec IHWGSrs $4rZfl 1.8gi8%(C geded-

The rel ati on between RLC PDU an Zes 1S as ows: TB Size = MA

rvaye occimhslS pBliay fre eIl RO iR hEaC AR SMfidgfiiee 7€ 10

non-octet aligned MAC header exists. _Therefore, MAC individual bit_offsets
nust be tRgeessariky anatele epivesih chiffersatikogiend Chennel) ypoedRFE sniibies Wil TDD,
wi th the exception of DTCH DCCH all | ogical channel conbinations on the
FACH and sepapatdiigly @enttats &pichbriute RIGHPDEdizés toreddfornprio die alildwédTBave t he
23 Septenber 2003 WO 01/52565 14 PCT/ USal/ 01168 sane bit offset (+2 bits

fT or eRA?"rsg%@é gﬁ@g&g o hebelbdrilYAEANTRY.& PP s HAk EPbe 1&BRANMR s;%fi%h_ﬁigl oved) .
preferred prior art MAC header size specification.
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 supported 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




- Table 1 Prior Art TDD RACH FACH MAC Header Sizes by Logical Channel Type
Logi cal CHTrCHTCTF UE-id UE-idC T Fi el dHeader Fi el dTypeSi ze DCCH DT
FACH3216/ 32425/ 41 CH CCCHFACH3N AN/ AN/ A3 CTCHFACH3N ANPAREReMEisc2ffhcHo/ 3
(Note N/ AN/ AN/ A0/ 3 1) BCCHFACH3N AN AN/ A3 DCCH DT RACH2216424 CH
CCCHRACH2 NAWANI 188682 SHCCHRACHO/ 2 (Note N/ AN/ AN/ A0/ 2 1) Ne¢EUSH/086ECH does

not require TCTF when SHCCH i s the onll$ channel assigned to RACH or FACH.

Wth the prior art MAC header definitions, octet aligned AM and UM RLC
payl oads will result in two possible TB size bit offsets on RACH and FACH
when it is not possible for the physical layer to be aware of the higher layer logical channel
type that defines the bit offset. Only if the bit offset is common for all transmissions
across the.speciﬁc transport channel can bit processing be avoided in communication
layers 2 and 3
RRC Transport Format Set (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 2 maximum of 32 possible TB éizes in each TrCH’s TES.
Specifying all 32 resulis 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 channe] combinations

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




- mul tiple |ogical

and octet + 0
Transport Formats that

the efficiency of TFS signaling and allow for
I S nece@ons256s have a common TB size bit offset.

it

where RLC segmentation across nmultiple radio frame TTls is not

Ther ef ghfe thihermighor pR¢ FSORWAIP NS+ Bits 'of FBSCH! WReDEAMHEQDgkell F by 2

channel

or 2 hits

types are applied:. Cctet + 1 or 3 bits for
EACH. This potentially doubl es the nunber of

for

FACH

need to be specified on RACH ard SepEerberTd0¢dcr ease

nmore RLC PDU si ze

choi ce

S,

| nCPenEENY1IAC header
sizes for OCCH, SHCCH, CTCH and BCCH shoul d be avoi ded since these
channel s 23 Septenber 2003 WD 01/52565 15 PCT/ US01/ 01168 operate in RLC TM

possi bl

e.

bits on RACH and FACH. A preferred coding is reflected in Tabl es 2 and 3
o zes. HRR; g SToyed” T RS protieb R STMAC SRR BT 1P

nmodul o 8., Anot her benefit of MAC header bit alignnent
r enov eSSk and RNC | ayer 2 bit shifting requirenment.

and expects to receive

headers only the UTRAN Down

octet aligned PDU s.

is the

ability to

avoi d Iayer 2 bit shifting by padd| ng the I\/AC header and prow ding -a

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

The RLC generates
Wth variable bit shifted MAC
Li nk (TDaplerdd UE Up Link (UL) MAC PDU s coul d

paddi sl Tl T Fn RACHINDA AL HEYEL Sized| alChafiPFL B & TOT 119 LE
J UIJ O ITT yblb ul h UI L|r€
| ogi cale @nt\g on Fg&g and Cof EHg"larCH JQTEE? ‘H d Ponstlant
for all_logicall channel fﬁlﬂﬂq su given TrCH H 1%%\/« cdl
| ayer | DAICEYAT t HRAGHC hddder to ocket ali gnlﬁ/ﬁ% UE D& and UTRAMIUL. No
‘paddi h§H ndi catior is nedded in UL or DL sijpce the padding is| constant| for
the TrGacdhe nupkeH of [BFs speciffiyiag TB sNzes al | owgd in eagh TFS on a
spect 1 c&cH FACH 3 N/A N/A N/A 3
SHCCH FACH 0/3 (Note |N/A N/A N/A 0/3
1)
BCCH FACH 3 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
1Y)

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



© TrCH should be mnimzed to reduce the layer 3 signaling load. It is al so
necessary to allow a maxi mum nunber of octet aligned % PDU SI in AM
and UM for efficient transfer of DCCH DTCH data. In T tﬁ@bﬁf i fted
MAC headers potentially doubles the nunber of TFs that need to be defined
on RACH andVQEN@ERF6STr CHs. Additional Iy, variable bit shifPEHUMAQIKBader s
result in requiring layer 2 bit shiftlﬁng for all UE DL and UTRAN UL
transm ssions on RACH and FACH MAC 23 Septenber 2003 WD 01/ 52565 16
PCTI USOL/ 01168 header bit alignment is defined to avoid duplication of TB
si ze def igpetat@fisRI.Qr TRCHREre RLC geaterfthtiorPiddsssantltipbyeric frlink TIME idhdtg. As
‘in the prior art, the MAC header preferably includes a Target Channel Type

o ol TR R I s K8 abeRY e T
Ul | e t R o RACH o FRCET & B PIHE R Ao DICTE™ o BD ar o

shown in Tables 2 and 3. Table 2: Coding of the Target Channel Type Field
on FACH frmpemlsr@Fﬁe%G@n@xd BA @0 B0gs melsCoHeomornCRASH ddbeass of DTCH
Over FACH 01101- Reserved 01111PDUs with this coding will be di scarded by
this ver sicw-fi.el DendduloBalnd 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 indicétor to the physical layef.
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 nmnbér 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



" 100SHCCH 101- 111Reserved PDUs with this codin will be discarded by this
version of the protocol) Table 3: Coding of the Target Field
on RACH for TDD TCTFDesi gnati on 00CCCH 0100DCCH or DT%%?A%%NL
Reserved 0111PDUs with this coding will be discarded by this version of the
prot ocol ) YI&MEEMS11Reserved (PDUs with this codin will BET@Pe@arded by
this version of the protocol) 23 Sept efber 2003 WD 01/52565 PCTI USO1/ 01168
17 Note that the preferred size of the TCTF field of FACH for TDD is either
3 or 5 bits depending on the value of the 3 nost significant bits. The

pr ef er r echeh@dbio bligh@elASHlefined td Bvidsdigilichigen 3f OB dizbidefintiepe dsh Hdeton t he
val ue of the 2 nost significant bits. Bit aligned MAC headers all ow common

TB si zes ﬂ%ﬂ@@ﬂ@%ﬁ% a‘}lﬁq?ﬂwwﬁ%ﬂ? ogi cal channels on the same TrCH.
u a

Conmon TB Si1 zes reduce sig i ng overhead and potentially increase the
options for C PDU si.zes | l.ncrease stemeffigiency b educi ng
the need for RBEQ‘B%S PFIQT iy tﬁtﬁ] heﬁ?rsprpier%i% Eif’?'%fﬁfsﬁ f%%r‘%[‘%fﬁﬁdfﬁp%Am
and FACH channel s where a common . TrCH supports many different traffic

types. OftealTGIReor FchCIRdtigddsia Bagthatprovides identification of the logical

channel type on FACH and RACH transport channels, i.e. whether it carries BCCH,
CCCH, CTCH, SHCCH or dedicated logical channel information. Unlike the prior

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

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

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

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

TDD
TCTF Designation
00 CCCH
0100 DCCH or DTCH
Over RACH
0101- Reserved
0111 (PDUs with this coding will be discarded by this version of the protocol)
10 SHCCH
11 Reserved
(PDUs with this coding will be discarded by this version of the protocol)




capability in octet node it is preferred to specify thg total nunber of
octets not just the number of RLC PDU octets. By specf? yRREMISEZPYE al
nunber of octets, it is not necessary to indicate the TDD MAC header type
on common &¥aWwRsE si nce the header offset is the sane fecrabkd/ohmgi cal
channel types. It is also possible to avoid RLC PDU resizing transport
channel switching by taking into accpunt the change in MAC header oct et
offset. Table 4 is a preferred specification for a Transport Format Set
(TFS) in a 3G system References: 1. 3GPP TSG RAN Working G oup 2 Meeting
#10, Tdoc R2-00-057 2. 3GPP TSG RAN Wirking G oup 2 Meeting #10, Tdoc

R2- 00- Q60. 23 Sept emher 2Q03 01/525 18 PCT/USO /01168, Table 4: .

Tr ans poNPF DR MEteredrage philsy haLP oo CNURCHTPEA A s e s 05 3 bits
description Elenent/ G oup nanereference CHO CE Transport MP channel type
>Dedi cadapgndingrempbe tvihie afrthe 8 poest sighifivast bith Fhegireferat TCTR ofitheRAEH Wi t h
this TFS is of type DCH >>Dynanic Transport MP1 toNote 1 For nat

| nf or meforr MM Bxeliter 227 Rl Jegaiée R vdhid of the Piridt 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 6ptions 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:
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



- (0..4992) Note 2 >>>Nunmber of TBs andMPl toPresent for every valid TTI

Li st <maxTF>nunber of TB's (and TTI) for this RLC Size.

>>>>Transm ssi onCV- I ntegerUnit is ms. Time Interval dyndASEPEAPSH2008T 40, 80)
>>>>Nunber of MPl ntegerNote 3 Transport bl ocksO..512 >Conmon transport The

transport

Si zeMPI nt eger Uni t
for every valid TTI
"" Nunber of MPI nt eger Not
>>>>>FDD(no data "">TDD

svowwseseschannel st hat

to DCH >>Dynam ¢ Transport MP1 t®Not e For nmat

tabie ) ThabprasE S eRbat SR TESY - ™

s configured with this TPS/US10i168 type not
I nf or mat i on<maxTF> >>>RLC
is bits (0..4992)Note 2 >>>Nunber of TBs andMPl t oPresent
Li st <maxTF>nunber of TB's (and TTI) for this RLC Size.

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




PCTf Us01/ 01168 19 Informati onNeedMul ti Type andSemanti cs description

El enent/ Group nanereference >>>>>> Transm ssi onCV-Inte bl . Time
| nt erval dynam c(10, 20, TTI 40,80 >>>CHO CE Logi cal NPThe#(%gH%g'lbbf: %%’nel S
Channel Listthat are allowed to use this RLC Size >>>>ALLNul | All [ ogi cal

channel s n¥pei2885 t his transport channel . >>>>Confi gur eBRIUBOIR&ISE 0gi cal
channel s configured to use this RLC sjze in the RB mapping info. 10.3.4.21
if present in this nmessage or in the ipgfevi ously stored configuration

ot herwi se >>>>Explicit Listl to 15Lists the |ogical channels that are

allowed to use this RIC sjze >>>>>RB ldentityMPRB identity
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 RLC 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
>>>>Fxplicit List 1to15 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




RLC(0..1)UL | ogi cal channel for Logicalthis RB. "0" Ch el scorr onds to
the first, "1" corresponds to the second UL | ogi cal chgﬂﬁgpégﬁﬁfﬁ@% ed for

this RBin the E "RB mapping info". >>Sem -static Transport MPSem - For nmat
| nf or mat i oN®&d &y285Tr ansport Format Informa- tion 10. 3. 5. RET/BB01BemBenber
2003 WD 01752565 20 PCTI USOL/ 01168 Conpgiti onK planati on Dynam cTTTThis |E
is included if dynamic TTl usage is indicated in |E Transm ssion Tine
Interval in Sem -static Transport Format Information. Otherwise it is not
needed. UL RLCLogi cal Channel sIf "Nunber of uplink RLC | ogical

Condition Explanation
DynamicTTT This IE is included if dynamic TTI usage
' is indicated in IE Transmission Time
Interval in Semi-static Transport Format
. Information. Otherwise it is not needed.
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.

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

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

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



" channel s" in EE "RB mapping info" in this nmessage is 2 or the |E "RB
mappi ng info" is not present in this nmessage and 2 UL iLcal .ch | s are
configured for this RB, then this IE is present. Ghergﬁggp%mbgr?@lfs not
needed. NOTE: The paraneter "rate matching attribute” is in line with the
RAN WG1L spaxefiegsati ons. However, it is not currently inPCTBoIALLGR t he
description in 25.302. NOTE 1. The ffrst instance of the paraneter Nunber
of TBs and TTIList within the Dynamc transport format information
correspond to transport format O for this transport channel, the second to

t . X ) I f i Qu t
t ormat o eisls Wl Ry paBRf bAoA, 1rHRenbaha o IR BlogfoDy, By e DoPRL
dedi cat ed channels.. "RLC size' .reflects RLC PDU size. I EDD 1;¢)r common
channel Beither RLG PRU dada perpagtty bits gXistrn grdspto gngu PB?S?I’E‘ wafi-RGannel s

since MAC headers are not octet aligned, to calculate TB size the MAC .
header based@linsicTransporigistedt Detection IPERAN sheuld comfigyian iramsppd fotmeatdedi cat ed
case). Therefore for TDD DCH TrCHs the 4 bit CT is added if MAC

nul tipl e@iﬂhrm;ni&rapﬁbﬁs?@rtm@@k&%imaz%rdng&eﬁsﬁdﬁormﬂé@@t i s added and for
RACH the 2 bit TCTF offset is added. NOTE 3: If the nunber of transport

Gi v 1 e IRt FPL LT of deort b ot b by o i O ibces o1 B3

Sept enber—2063—PCH USOH-01168—exists—but—only parity bits exist. If the
nunber AM rans )épiﬁnw@éggflfoé§ it inpligs that neither RLC PDU data nor

parity EEIEXT $BroddlafiCiRirol Ongsur € the possibility of CRC
" [BCH Broadcast Channel

BS Bage 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-¢ | Common Medium Access Control

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

MSC Mobile Switching Center




- based Blind Transport Format Detection,

w th nunber of transport block <> 0, with a zeég-si e trg ort
Seafpgs 208

bl ock. The following is a listing of acronyns and thei

f or mat

UTRAN shoul d configure a transport

used

her €i n:. AMAcknow edged:- Mbde BCCHBr oadcast Control Channel BCHBroadcast
Channel BSBés®1/53565t i on CCCHCommon Control Channel CDVACoOHET/Ds0I0$168N
Mul tiple Access CNCore Network CPCHCoppon Packet Channel CTCHCommon Traffic
Channel DCCHDedi cated Control Channel DCHDedi cated Channel DLDown Li nk
DPDCHDedi cat ed Physi cal Channel DPSCHPhysi cal Downlink Shared Channel
DSCHDownrk—SharedChannel -BfCHbedicated Traffic Channel FACHForward Acess
Channel | ¥AOvedi (IMORIESEZE v o1 MAC- cCorfmon Medi um Access Gont r ol
MAC- dDejdiNrat ed MsdinitReafAQaaes Control MACishShared Medi um Access Contr ol
MSCMbbi e—Swi-t-ehi-rg—Cent-er

PCCPCH | Prthary 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

B 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 Channetl
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NRTNon- Real Time PCCPCHPri mary Conmon Control Physi cal annel PCHPagi ng
SE PO

Channel

PCPCHPhysi cal Comon Packet Channel PDUProtoco

PRACHPhysi cal Random Access Channel PUSCHPhysi cal Uplink Shared Channel -

RACHRandom Access Channel

RANRadi o Ac2®ss Networ k RLCRadi o Li nk Contr ol

RNCRadi o Network Controll er RRCRadi o Resource Control SCSite Controller.
SCCPCHSec@gpghy Common Control Physical Channel SHCCHShared Channel
Channel TBTransport Bl ock TCTFTarget Channel Type Field TDDTi me Division

Dupl ex TFTransport AFebm&gc%m&‘ﬁ%sfs%ﬁ%mﬁ%ngr CHTr ansport Channel

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 15.7vi1:h 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 transpdrt 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.thc 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

Cont r ol




" UEUser Equi pment ULUp Li nk UMJnacknow edged Mode USCHUpl i nk Shared Channel
23 Septenber 2003 23 | claim 1. A CDMA tel econmuni cat b?%e@éﬁ% %FFOOS
conprising: a plurality of protocol layers including a phy |ceﬁ ayer and a
medi um access control (MAC) |ayer such that the MAC | ayer provides data to
the physical layer via plurality of tZansport channels; each transport
channel associated with a set of |ogical channels for transporting | ogical

channel dafremvth¢ MACtheadsrphit size fianinaispora bijcka trahsgastingoduta forandifferéntchannel
associated with a set of |ogical channels having at |[|east two | ogical

channel s Weirgporfltanelélidr @ defiérehtRelesil 1dpidke Shanhel, endhysi cal |ayer receives
bl ocks of data for transport such that the transport blocks of data:

i ncl udes of a 68'9291._3 beah : i

transport chan%saaﬁ%?g%y, %‘rﬁgg gl 3@% %raﬁ%g’gﬁl{%% gag%g%n%I ﬁ%%ﬁgiﬁgcal
channel da I f .selected |l ogica hannel Lro se f. 1 ogi cal
channel s a”g‘gﬁsié‘f"%g(ﬁh%ffﬁef?‘ﬁewa‘% ggﬂoglx?a;ﬁglw S @hﬁﬁM&@ﬂ&e{rﬂ?}h§ rt bl ock
havi ng one of ,a selected limted finite nupber of transport block (TB) bit
si zes; theaspwfe‘;m h%?ﬁﬁéPgla%{t‘g’aWﬁl veisin seidased Jskae sslestad snehithy eachit size
evenly divisible by a selected integer N greater than three (3); the MAC
header f orfiedMAC kaadprdrit sits epilsidvnedple NowhersiM ds sniniter géregreattrathC  header
bit size plus the logical channel data bit size equals one of said TB bit

si zes; thenliiM3stieadér bit size being fixed for transport bl ocks
transporting data for : :

2. A CDMA data commupication 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 channe] set
having at least two (2) logical channels of ;clifferent types, each MAC header has a
data field for data identifying the type of the selected logical channel a;sociated 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




- the sanme transport channel and same sel ected | ogical channel, but may be
di fferent SUBSTI TUTE SHEET AMENDED SHEET 23 Septenber 2003 24 fromthe
MAC header bit size for transport blocks transporting dacgriesibes2@3 fer ent
transport channel or a.-different selected |ogical channel; and said at
| east one waegpssst channel associated with a | ogical chaonssoaisshavi ng
at least two (2) different types of Iggical channels, a fixed MAC header
bit size associated with each |ogical channel within said set being
sel ected such that each fixed MAC header bit size equals M nodul o N where
Mis an interger greater .than 0 and .|ess than N...2. A at a .
Communt cat | o sy <R S G SRR a7 ier i ERhe S8tatn dhe bie
| ogical data is in the formof Radio Link Control Protocol Data Units (RLC
PDUs) nsige ofjsaidfdaimfialdois tseleeted 30 ba tigprhwrieat for dosringitad shamgl sihicheiasdbe or di ng
to claim1l wherein wth respect to said at | east one transport channel
associ atmest wistrivtal fragpor!chaish hegicad ehandeh vompivatioh pagload vequirmehtzgitial
channel s of different types, each MAC header has a data field for data
i denti f ydoBoett08ail YPRa onkMBnssl-EGafflell 00i cal channel associated with the
| ogi cal channel data and wherein a bit size of said data field is selected
to determne the nodulo N bit size Mof the MAC header.. SUBSTI TUTE SHEET
AVENDED SHEET 23 Sept enber 2003 WO 01/52565 PCTI US01/01168 25 4. A CDVA

data communi cati on s%st em according to claim3 wherein the bit )
5. A CDMA data communication system according to claim 3 wherein a

shortest data field bit sﬁe 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 chanmels 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.



- size of said data field is selected to be the shortest for the |ogical-
channel which has the nopst restricted transport channgg Iog%&gl ﬁ£§nnel
conbi nati on payload requirenents with respect to said 8 re
transport channel. 5. A CDVA data communi cation system according to claim3
wherein a Whor¥ws§t data field bit size is provided for séerRisdatmsfi el d of
the MAC header of one or nore |ogicapschannels of the set associated with
said at |east one transport channel such that said one or nore | ogical
channel s are collectively nore frequently used with said at |east one

transport channel,t ot he .cal _chann i thin.said | ogical
channel set Tassdb iGN M o8 m&ﬂé&%ﬁfﬁ%ﬂns@@fﬁﬁ%ht&%la%%nw N A o
data communi cation system accordl ng to claim 1 having at |east

t r anspofquaharae| tBe dasierl idatactd i the Tarm of Redia bipkcapniznldaicsl Patﬁ Hslt%u

| east four (4) 'different types of |ogical channels, characterized in that:
for sai (R MDHdgtmadeonpt ofadatspantets. channel s, a fi xed MAC header bit size
associated with each | ogical channel within a respective |ogical channel
set is selected such that each fixed MAC header bit size equals M nodulo N
where Mis an interger |less than N and Mmay be different for MAC headers

peT/ Uso1) 01158 2 PR tath ROREPR eyl SR B on g gt® JHREY wifih WSE, 27008

wherein N equals 8 a e Io cal data is in the formof Radi o Link

cont r ol ! WWS@@USMSQW %GP%_C PDUs) made up of data octets. 8. A CDVA
data communi cati on system according to claim7 wherein said at |east two
‘transport charfosvardi acckssdehamef (FALTH) assoeiziedc wathnel sef FACHYgicnd seiatled wit h
a set of logical channels including a dedicated traffic channel (DTCH), a

dedi cat gnGRRY bUedidatddnghiicRXHahhsl T@Hfrﬁﬁeﬁbﬁﬂdﬂ%bnﬁ@lnél’f&helc(]?@ﬂﬂb a

(SHCCH), a conmon control channel
shared channel control channel (SHCCH), a common control channel (CCCH) and a

.

common fraffic channel (CTCH), and
a random access channel (RACH) associated with a set of logical channels

mcluding said DTCH, said DCCH, said SHCCH arnid 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




-4 comon traffic channel (CTCH), and a random access channel (RACH)
associated with a set of |ogical channels including s%i DTCH, said DCCH,
sai d SHCCH and said CCCH. 9. A CDMVA data communi cati on?$ tembeE 803 ng to
claim8 wherein M equals 3 for each MAC header associated with said

| ogi cal chavmetl/asdsor the FACH transport channel and M emaniuseidifedr each
MAC header associated with the | ogi cahy channels for the RACH transport
channel . 10. A CDVA data conmuni cati.on system according to claim8 wherein,
with respect to said FACH and RACH transport channels, each MAC header has
a TCTF data fi.eld for data.,i denti.f.yi.n e f,the.sel ect | agi cal
channel "3uder Sifitiel fin 400 s TLa il B ot BECEERE 110 o EadhiEh] B oe

27 transport channel data and wherein a bit size of the TCTF field is

sel ect ethagoddedy hitsize Mioé thedWdi(oheadsr-t si ze M of the MAC header. 11. A
CDMA data commrurni cation system according to claim10 wherein the TCTF data
field bit size is 3 with respect to FACH MAC headers associated wth the
CCCH, TCCH, SCCH and BCCH | ogi cal channels, the TCTF data field bit size is
5 with respept tR ¢HRANGE MEmIERMESS sARER GoabrBtheNo! Hlatal ¢ 0 REdrkbA e DTCH

| ogi cal channels, the TCIF data field bit size is 2 wth respect to RACH

MAC hea soghated w.th the CCCH a ical channels. d the
TCTF dad i SRE RN BETRs 3 W repent BEACH MAG JRid B, i e
associated with the DCCH and DTCH. | ogical channels, 12. A CDVA data
communi E&GRBNTG(EL SACEE apd G degieal &gﬁﬁiﬂss HfeFeilH defa Belddnitsize By wihch MAC
header associated with said |ogical channels for the FACH transport
‘channel raspdctMaoe dhea [FACH f MA (e dehdd\CGshaxdated weils dhe dSPEGHMand DTEH bagicadl

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 associated with a set of at Jeast 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



" channels for the RACH transport channel. 13. A CDMA data conmuni cation
system according to claiml1l wherein, for each transpo oci at ed
with a set of at l|east two | ogical channels of differe%?sgpf%gr‘eb?,rzgé?ixed
MAC header bit size associated with each |ogical channel within a
respect i ve E&#1/33#5| ogi cal channels i s sel ected such that PEHEROHOILEd MAC
header bit size 23 Septenber 2003 WD 83/ 52565 28 PCTI USO1/ 01168 equal s M
nodul o N where Mis a whole nunber |ess than N and M nay be different for
MAC headers associated with different transport channels. 14. A CDVA data

conmuni egddlOM S6ILRIINARERE M fda Whold AlribekIeWhBAEN Al Me}ﬁh'flbé diraest fobe
| ogical data is in the formof Radio Link Control Protocol Data Units (RLC

ncoor ai Ny deafas ARbG-RRN ety bR ARG LT O0G D andport. channe

where the value of Mfor its associated MAC header bit sizes is different
than the value of Mfor the fixed MAC header bit sizes for at |east one
ot her transport channel. 16. A CDVA data commruni cation system according to
cl ai m 15 wheldi n ALIAMA dates pommuoivatior systemcdcgdeling td olamar B sidhesss Nhannel
(FACH) associated with a set of |ogical channels including a dedicated

trafficegitanBeind(tbd (ical adlaLidi ifathe Fof ¥ RAldic DAk EbntedIqEAocoP Dat MRS

channel control channel (SHCCH), a comon control channel (CCCH) and a

comon fo Q{HH@ nd a random access channel (RACH)
i%%évl\?jﬁﬁga seﬁ1 poétﬁg%cte

associ a ogi cal” channels including said DTCH, said DCCH,
.said SHCCH and said CCCH 23 Septenber 2003

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.



- WD 01/ 52565 29 PCTI USO 101168 17. A CDVA data conmuni cation system
according to claim 16 wherein M equals 3 for each MAC header associ ated
with said | ogical channels for the FACH transport chaRRSEPigAtPeRReRRial s 2
for each MAC header associated with the |ogical channels for the RACH
transport ovmewsesss 18. A CDMA data conmuni cation system actwssiioagst 0 cl ai m
17 wherein, with respect to said FAGhHand RACH transport channels, each
MAC header has a TCTF data field for data identifying the type of the

sel ected | ogi cal channel associated with the transport channel data and

wherein a bij_siz he TCTE field.is selected . to determ t he dulo N
't o1 26 M ob7-¢ hek IRV Jath comeumicdlion ATt dceOHiEfoo LR 1 byt M
according to claim 18 wherein the TCIF data field bit size is 3 with

r espect equalsACkar Mach ade headarsassocisted with satdhbpgic@tchanmrbTpr SeCHALAH BCCH

| ogi cal channels, the TCTF data field bit size is 5 with respect to the

FACH W@aﬁn?aﬁeélfanﬁslsmd afeshualst D fobh @aCHHAENHedddCsdoripitad vithc thianhglial t he
TCTF data field bit size is 2 with respect to RACH MAC headers associ ated

with th aggggf&pﬁgﬂjg@ﬁ j annel s, and the TCTF data field bit size
is 4 with respect eto t e&wm@%aders associated wth the DCCH and DTCH
| ogi cal channels. 23 Septenber 2003 WO 01/52565 PCT/1JS01/01168 30 20. A
nmet hod for a CDVA tel econmruni cati on system having a physical |ayer and a
medi um access control (MAC) layer, with the MAC | ayer providing data to the
physi cal | ayE vid GPMAudath comnsinieation speem asherding t daim 17 whgrein with
transfer bl ocks of specific sizes for. each channel, with each transport
‘channel raapsned sdidFACHnd BRCHOkansport channels, each MAC header has a TCTF data

field for data identifying the type of the selected logical chaonel associated with the
transport channel data and wherein a bit size of the TCTF field is selected to determine

the moduio N bit size M of the MAC header.

19. A CDMA data commuunication system according to claim 18 wherein the
TCTF data field bit size is 3 with respect to FACH MAC headers associated with the
CCCH, TCCH, SCCH 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.



"l ogi cal channels where for at |east one transfer channel the set of | ogical
channels has at |east two | ogical channels with di ffe gg |c€é}q?t ypes,

the nethod characterized by the steps of: associating] gpteqmogr

transport channel associated with a |ogical channel set having two (2)

di fferent Wopus2ss | ogi cal channels, a fixed MAC header BCT/USG®EI60 t h each

| ogi cal channel within said set wwth each fixed MAC header bit size equal M

nmodulo N where Nis a selected integgy greater than three (3) and Mis an

i nteger greater than zero (0) and less than N, selecting a | ogical channel

havi ng | ogi cal -channel data for transport froma set of |ogical channels

Gata for cackhtr dnapred B s BYA HecdmRasiob bk Mvink SR & %0

providing the Iogr cal channel dat a fromthe MAC | ayer to the physical |ayer
via sapefl ginediumr apgsssorantvoh ANHEC) laven withths MACJayerrprasiding dap de ke of

dat a, vm'th each transport block of data including a MAC header and

| ogi cal plysivahdhyetatia 4 qriwatityd of rteamsport tchgineds utitibmgndata wadsfereblotks pfinspor t
bl ock of data having one of a finite nunber of transport block (TB) bit

sizes, WdlhAsibed $6r Bich ShahBeliwith feh&ls b rﬂ‘@ﬁﬂﬁfel 28doclaPe @ whith' 8isef bked

si ze for transport b ocks transporting data for the sane transport channel

et blogiel SEAgPls FReiier st o tadoen e L et Qﬁt%ﬁécairﬁtlws s'Hhe's

| ogi cal - channel data equal to one of said TB bit sizes, and a second
bit sizagfiwg logicebghamsts withghiffereat lagiral tipesoihe methed C%Wéterlaﬁd brafh% por t
‘bl ocks transporting data for a different transport channel or different
sel ect estepogft cal - channel data, with the second bit size of the MAC header
plus the second bit size of the different |ogical-channel data equal to

one of said JEediiing 6L % givdn tAnSIIMAChAINGE asIvekWithNa JYSLARIAAHAr Bk NG L O
claiml wherein: aprocessor neans is provided for associating, for a given

trans poﬁévﬁé‘ &g a) 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 iransport 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 {ransport 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 ttansporting data for the same transport channel and same selected



- associated wth a |ogical channel set having two (2) different types of
| ogi cal channels, a fixed MAC header bit size with ea | ogi cal nnel
within said set with each fixed MAC header bit size eég§Pp%WﬁEﬁa§&£N wher e
Nis a selected integer greater than three (3) and Mis an integer greater
than zero (0) and less than N, said processor neans sel ecting a | ogical
channel having |ogical -channel - data3}or transport froma set of | ogical
channel s associated with said given transport channel, with the

| ogi cal - dbgiralehartel daté,ovittethe Hirdt bitrsizpaf theMdcKkhdader plos the firdt biti size of\thal vy
divisible N, and said processor neans providing the |ogical-channel data

fromthe 16%6@11@&%1 data dghifl- toMR¥ UEGald TR siddsaasPinsthGl ¥eRbnd bRNSRAA 4 Channel
as a plurality of transport-blocks of data, with each transport bl ock of

dat a i nclgudinRa ACNKEAfer Qﬁqg Slseltiid ﬁ)@% ls6Rlfe g@tﬁ*ab]ﬁahatantsg&ﬁﬁ jpglgtﬁ?f%s port

gi ven channel, wth each transport bl ock o avi ng one ite

nunber of,. ort bl.ock (T bit sjze with,a first bit.,size aof, a first
MAC headedrﬂgfésrgl?t SEF%H %@%&ﬁ‘%ﬁ@ﬁﬁ% sgfgﬁtlei ﬁ%?aﬁ'fhﬁ?elﬁasta’awﬁ p?tse??“%e tsize
for transport, bl transporting dafa for the s transport channel and
same sol SEef @63&@&6& TS ﬂ%ﬂ’aﬁeﬁ‘,’n‘{/\ﬁ’@ iPiRerRf e aptergnt ogloakchppnelr A tamC

header plus the first bit size of the |ogical-channel ‘data equal to one of
sai d TB Ilsfeal$e grssof saiddI Bbit kizes-second bit size of a second MAC header set
to a second fixed size for transport bl ocks transporting 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 |og2ral -A ChaMA edledddirufichtioh sjser B6codding & 6laifBl Ribbregd:zes. 22. A
CDMA t el ecommuni cation systemaccording to claim1l wherein: a processor is

rovi ded for LAl | fior. . t a i wth a
P 252Q%LRYL Iméhns fig %@‘F%yg}f AR HRRY fof & g@otg@ggcfﬂ gh&ﬂ.ey

| ogi cal channel” set having t eren ypes annel s, a

fixed iy , . | oai cal. e d L
cach 11 e RREON gt oekief uelhdbeERfite 4 GRAFAM MR ¥ ol SPubeict oo
| nteger iy mctl%%gert 1?1{ ke (v%)th %Qc% Mg{cgl Shhnnel 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 physiéa] 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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- integer greater than zero (0) and |less than N, said processor selecting a

| ogi cal channel having | ogical -channel data for transpgé\t froma set of
| ogi cal channel s associated with said given transport SEREMPERLRE ¢ he
| ogi cal -channel data for each transport bl ock having a bit size evenly
divisible N, and said processor providing the |ogical-channel data fromthe
MAC | ayer to the physical layer via 82aid given transport channel as a
plurality of transport-blocks of data, wth each transport bl ock of data

i ncl udi Nty frsMiked BAORF tradtPort BMckMrafsPariing daglFbpthe @hme Sdhdholt'cRARSRPEAG i Ven
channel, with each transport block of data having one of a finite AVENDED

SHEET 23 éﬁ@%ﬁ@@t@ﬁ }o%g&ﬁfgﬁsn{ld%%’ Gith e ﬁég@? 3[9%& Bg m% M?(h;glgaeé Biuts tﬁé ﬁr%ﬁ r Wi th

afirst bit size o headéer irs X Si z€

transport,.pbl.oc tyanspqrti ata for the s t.ransport .channel and sane
el oot od Mgt ERREMatp ARt o hud 0T pie RS iR Bhacer
plus the first bit size of the |ogical-channel data equal to one of said
TB bit sisieLf assaons MAGhapdersietitot secend fxest sige K dwnsp dhsfwaspastingto a
second fixed size for transport bl ocks transporting data for a different

t r anspor tdatshfen nedifferentdirdnbpore chiangel| @odifferehiosglectad-lopisalrblantd data, withithe he
second bit size of the MAC header plus the second bit size of the different
| ogi cal - setmdnigit sitatof the)QAACt keadareplad thabebold bt #izs iof ke JANMENPEbEISIIEET

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 1ogical 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 channellhaving 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 cacﬁ 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-channe] 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 equal to one of said TB bit sizes.
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