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WIRELESS COMMUNICATION SYSTEM WITH
SELECTIVELY SIZED DATA TRANSPORT BLOCKS
This application claims priozity from U.S. Provisional Application No.
60/176,150, filed January 14, 2000.
The 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 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



- (57) Abstract: -A CDVA tel ecommuni cation systemutilizes a plurality of
protocol |ayers including a physical |ayer and a nedium access control
(MAC) |ayer such that the MAC | ayer provides data to tRaSgrRiesikeaR00dhyer via
plurality of transport .channels (TrCHs). Each TrCH is associated with a
set of | ogvomdi/sessannel s. The physical |ayer receives bl oekyusdiodssa for
transport such that the transport blo2Zks (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.
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transfer of user data and signaling between User Equiprment (UE), such as a
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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



-transmtted in a given Transmssion Tinme Interval (TTlI). User Equi pnment
(UE) and Base Station (BS) physical reception of TrCHs_require know edge
of Transport Block (TB) sizes. For each TrCH, a TransporePiegtaeO&t (TFS)
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PCT/ US01/ 01168 where each TB preferabl¥ 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 i r:] 88 | Sk i.ncl udi ng
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i ntroduces_system overhead, i ch.reduces the, physical re cesg,avail abl e
or user PEGTERI SRR o JHselitra Sierol Bio Boviart. e MBI BERRC
signaling and the nunber of potential TrCH TB sizes respectively. Al data
t r ansf er rgactinp is yaed when thedransfamed data bliogk is 1¢tequal tojapyofdhedidweatiTBor  t he
TFS of a particular TrCH However, variable size data bl ocks exist that can
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signaling data, as well as Non-Real Tinme (NRT) user data transm ssions. To
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(RLC) provides a segnentation and re-assen exi ng tun on and a

paddi ng _function.. The se ntation and re-assenbly nul ti pl.exi ng function
reduces tHREUTSeratg, F?ﬁsefl‘ge a?ﬁ?ﬁ%ggi ’@naRfe@f & 1f”§,ty H%Eeéf%v%@w fff‘fgurces'
transferred data block is larger then the maxi mum allowed TB size. The
‘paddi ng fliheeetpeea itiinneertas to mexigize thsinvenbes of petegtial Mesizemt a bl ock size by
padding with extra bits to fit a TB size. Segnentation and re-assenbly of
data over nor &olesingothe ibeérs ofETBI $ikedd rédices RRC signaling overhead and

increases radio interface efficiency. Increasing the number of TB sizes reduces RLC
overhead and increases radio interface efficiency. It is thérefore 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.
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for Coormon Control Channel (CCCH) | ogical data. Thus, e payl oad
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restricted. The RLC processing results iEQLbl ocks of data call Protocol Data
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and increases ratlio |nterface efficiency. fncreasrig the nunber of TB

si zes reduces C..over head. and,i.pcreases.radiaq interface efficiengy. It is
therefore i rrpogl{j%c 0@@‘@%%@5@%?@% EH CE'B%‘HIYf' &G 1’FI§°§3°Z£§ f or
each TrCH _TB sizes are i(g’? um of the RLC PDU size and a Medi um Access
Control  (BPREPLER SGms phows %qxéom&@ha@w@ﬂa sigey belyyepre difement diogidak cl ass
of traffic, which 1is indicated by the Logical Channel type. A Target
Channel Tyganpeldyres bucwisy mogeaspﬂrnaf}@(aa'enalimgtorwerhnmimuemmwmsim e to
‘which | ogical channel a TB is assigned. A TrCH can support nultiple
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Ssi zes nust support several MAC header sizes. For RAN and CN signaling data

and NRT usSpecifigdtion, Tie254], 0ENONA{1999-06) et hird lGedfialor Batthdrsifydaibld es) PDU
sizes. Thus, the RLC PDUs are defined as groups of a

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, 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



" 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 always equal.s d 8. This
characteristic is nmaintained even when padding is rqusﬁﬁagmg%rg@@%enber
2003 4 Applicant has recognized that, if MAC header sizes for different
Logi cal Channel types have nutually el usive bit offsets, TB sizes can not
be generically wused for all transm ssions. TB sizes have to be defined for
specific . | I i ; bSehl eases
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efficient .use oﬂiradio resources. Specifying octet aligned MAC header sizes
as is cur ‘Wﬁcfdone in some 3d generation systens allows for sone
sharing of TB sizes between different Logical Channel types, but also
i ncreases MAC signaling overhead since the MAC header size nust be at
| east 8 bits in such situations. For exanple, see "MAC Prot ocol
Specification, TS 25.321, V3.0.0 (1999-06)" Third Generation Partnership
Project, Technical Specification Goup, June 1999, pages 1-35. In 3rd
generation TDD node, certain TrCH and Logi cal Channel conbinations have
very limted transfer block sizes and increasing MAC overhead should be
avoi ded. Therefore, in TDD, TB size definitions are specific to Logical
Channel specific MAC header bit -offsets, and as described, reduces
overal |l radio resource efficiency. Applicant has recogni zed that w thout
common MAC header bit offsets, it is not possible for MI down-1|ink and BS
up-link transm ssions to octet align received franes in a physical |ayer
since the bit offset is based on the |ogical channel type which cannot be
known while at the physical |ayer. Therefore, TB's have to be transferred
to layer 2 for |ogical channel determ nation before bit shifting can occur.
Thi s neans that considerabl e processing overhead is introduced for these
TrCH s. Applicant has recognized that with TrCH specific bit aligned MAC
headers, bit :
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utilizes awarsasesty of protocol layers including a phyBCTusollosger and a
medi um access control (MAC) | ayer suchSthat the MAC | ayer provides data to
t he physical layer via plurality of transport channels (TrCHs). Each
transport channel (TrCH) is associated with a set -of |ogical channels for

transporting |ogical chan hi tINQFEI‘?ﬁ hannel data. At |east

one TrCH 1is associated wsmﬁgm?wﬂggi cal ¢ gér{lr}]gl s having at |east two

| ogi cal channg| | . [ e | ocks of
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data for transport su e transport ncl udes

of a MAC. header d.l ogi cal channel data for one.qf e Tr ch TB
Cr anspor (SIGAE & BSic ot spAcREQEHT Phas CRERP QAL 1o¥ereh thek e

i ncl udes data associated with a selected |ogical channel fromthe set of

| ogi cal MA&nieyes paeddes detediowiberphyisisalylayen vie olyralizcel Bnspast cheaanels a
selected limted finite nunber of TB bit sizes. The | ogical channel data
for each (TECHsfs Badh tramspagt chugidl Y TrOHY issasbbedaiby witise keicdfldgical dganell
greater than three (3). Nis preferably eight (8) so that the |ogical data

s in theuf QLR RANoRE BRY Al R vrdRpOR RimRElSLS AfefRbAe TrCH

is associated with a set of logical channels having at least two logical channels of
different types.

The physical layer receives blocks of data for transport such that the transport
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



- bits. Preferably the data mani pul ation and formatting is perfornmed by one
or nore conputer processors. The MAC header for each TB includes data
identifying the selected | ogical channel and has a bi 23septenthiatB00hat t he
MAC header bit size plus the |ogical channel data bit size equals one of
the TB bit v@ @&8565The MAC header bit size is fixed for TBeT/UsamspOrti ng
data for the sanme TrCH and sane sel ect@®d | ogi cal channel, but may be 23
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bit size for TBs transporting data for either a different TrCH or a
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set of nultipl e types of ogl cal channels MAC hea It sizeis
associ at _ chann fthin the set of |ogical channels
and is sgf&ﬁ & et{tﬁglF t@%‘?\@?ﬁl fg C header bit size equals M nodulo N
where Mis an_integer greater than 0 and less than N.. This results in a
MAC header bi £referbln, fr Taldis ansqciatedh Vil e seto pf anultiplectynesdek dogiedoci at ed
with a given TrCH This allows for a MAC header to be smaller than Nin

si ze. Thubanned)enfidéd MAC hsaddy bissifois aasdoddted initpneadh RbGicHiDianng Wiliinheader
can be smaller than one octet of data. Preferably, each MAC header has a

data fi elide §&rofda a! etk lsVanadis ts@l%ct%ﬁ'sﬁ@l’i Gtht chPEx0d MG aheChig B!

associated with t | ogi cal channel data. A bit size of that data ftield is
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preferably provided for the data field of the MAC header of one or nore
1ogi cal dRdnMérs header fhit @fdiet o8 Mavlieleds theisernerfive allddpdcheadsrsTaseprigigdh t hat
the | ogi cal channels designated by the shortest data field size are

col | ect i weitlya givee TCEL UBNS hllows fut alAAIC héueler chpesmhallee tHanQN it kize. FThys, ot her
| ogi cal channel within the associate set of |ogical channels.

Al t er nat igiginYN id 88such as for octet aligned RLC PDUs, 2 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




- 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 aga@epiiimierg0@dt of

| ogi cal channel s including a dedicated traffic channel (DITCH), a dedicated
control chd¥AGVSPBCCH), a shared channel control channel PEHUSMP1168 23
Sept ember 2003 WD 01/ 52565 PCT/ US01/01%¥68 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 DICH the DCCH,

t he SHCCHoaiflonh RO ohard] HA%Rd £e6RmMNCratmd Qhand¥ QICATCHY, Yarddieg @
Target Channel Type Field (TCTF) for data identifying the selected | ogical

channel t ' ' Ed chanpel .data wher.e bit.,size of
tho " Terrthiost3oRgh Ehithel R 3old:RRE Bt BE R Bt Soiiisiofl e e
header. T dulo N bit size Mof the MAC header is preferably 3 nodulo 8
for  FACHTIRGH, 6ot B, dhe SHCGRYndrihe GCREL. da Surh enes isoch AL haader
preferably 3 with respect to FACH MAC headers associated with the CCCH,
DCCH, SC@itciarablpiaiHal TaygetaChavmahTeps Fielh €TCTEY Fordddta idengifginpithe stleeed s
preferably 5 with respect to the FACH MAC headers associated with the DCCH
and DTCH1beghiceHanbHAgE ssoothie He Rt ot $herd §bRT y 2
W th respe%it to RACH MAC ﬁghdergﬁa{sﬁéﬂg&%tp%g%v%q{l Eél&aié@gf iﬁg sﬂgﬁ@é
| ogi cal . The TCTE data f.ield bit si is.preferably 4 wth respect
tod! the FRCHY Wiekd i Sflered de aBidtoine i RioyReRCoitnidinil B &¢ MACdgader
channels. OQther objects and advantages wi|ll be apparent to one of ordinary
‘ski |l i n Fheenadulo N bgmizend ofvihe ddakgheaderis psefe Bipedwe 8ofor FAGH sudt | v
preferred enbodi nent of the invention. BRI EF DESCRI PTI ON OF THE DRAW NGS
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.
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Figure 3 is an illustration of data flowing into a FACH channel within a

RNC. Fi gum®a/sesssa schematic diagramillustrating a char@EbsStmappsng with
respect to a MAC | ayer and a physical $ayer in a communication 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 vi si onFiditle!d Rlaf iReHRTiOn CERMAHRREHS S HAOCH hYSict Withth o ANTRde b 26

within the system 18 conmunicates wth aSsoci ated user equi pnment (UE)

20- 24 such as mobj | e erm.nal (MI he.node b 26 has a _sjngle site
control Ler ( SETE isch ek BRRC Sheeti Hyoshafind 8 hdred Sty B MEREeY) s
(shown in Figure 1) or multiple base stations, A Goup of ngde bs_ 26, 32,
34 is comndhedlayer and AiphyHeal Wy Ebpt PETIERICERNT)SYSm Ferording {8r e
comuni cati ons between RNCs 36-40, an interface (I UR) 42 between the RNCs
is utili zedhingaafthipkesai-id@entionconnected to a nobile sw tching center (MC)
44 which in turn is connected to the Core Network (CN) 46. To communi cate
within the system 18, many types of communi cati on channels are used, such
as dedi cated, shared and conmon. Dedi cated physical channels transfer data
bet ween a node b 26 [ shared channels
are used by nul tipl P%ﬁﬂéﬁz@-ﬁﬁtﬁ‘?@glﬁwwmmﬁﬁm S carry a
variety of data including traffic,_control and signaling data. Since shared
‘and conmon ch&wgies 1c dfusiratent & siwplibipd reitelgss spweRd, sRESITENY §0de fIVisiQE; ng

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




- 23 Septenmber 2003 WO 01152565 9 PCT/ US01/ 01168 flow of dat a from di ffering
sources 48, 50, 52 into a channel 56, a controller’ zggp é g common
channel used for transmtting data to the UEs 20-24 is 8 § cess
channel (FACH) 58. As shown in Figure 3, the FACH 58 originates in a RNC
36 and is ¥n1/RHPSa node b 28-34 for wirel ess transm ssi 8AT/ESII&IBRr ead
spectrumsignal to the UEs 20-24. The9FACH 58 carries several data types
from various sources, such as a conmon control channel (CCCH), dedi cated
control and traffic channel (DCCH and DTCH), and a downlink and uplink

shared ch@anpef cfa@sﬁﬁr@ﬂiﬁ'éfﬁg'gouﬁ&ﬁusogﬂ $2 AR 4 BHantleR 58, & RBfiese oy 10!
| ogi cal channel (SHCCH).  Thé FACH 58’ also carries control signaling out of

band and | ar data transmitted via the IUR 42 fromother RNCs 38-40,
such as , DCCH and DTCH control data. Various controllers are used by
t he RNC 36 to control the fl w data. A. radio link controller (RLC) 64
handl es the CE&E% CORBERC of eRsaktng deiadke ity VEF 20MAds @ toskadand| es

the DCCH, the DTCH. A shared rredl um access controller (MAC sh) 68 handl es
t he DSCH,actiSSt¢hewne] (BACI)di8al Anghovw@oimt Fighte fgthe FACH ARdrighaics in adINGoN
medi um access controller (MAC-c) 60. Wth reference to Figure 4, there is

i 'l ust r atFgardl BIsehictor LA R DNS3Y FIPRMNREs trihdiisdi6s ageﬁ%e_pfe@dfsﬁ&um&gﬁmer 70
and the physical layer 72. The transport channels rCHs)" 74 transport

data overy,iherpyy £2! ThaKRl 25 A8 SR AL @pyéﬁsﬁ'vaﬁganng.# Sos, it E2"

of the Tr I's ‘associa one or nore”togi cal

Tr CHs conmuni cate by us ng tr bl ocks ( TB) V\/m ch_ are corrprl sed of a
'MAC head¥r? SOITIRBLOB] %@%ﬁ?@@@ﬁim&#ﬁ@r edanirol Ang treffes eipone(RCGMC

header has 23 Sept enber 2003
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
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



Preferably, the RLC PDU is defined by data octets, so that the RLC PDU bit
size equals 0 nodul o 8. Preferably, the TrCHs 74 i ncl ud®SapigadrediQsd
channel (DCH), a downlink shared channel (DSCH), a conmon packet channel
(CPCH), a managmssaccess channel (RACH), a forward accesscrisoinelss (FACH), a
pagi ng channel (PCH) and a broadcast 16hannel (BCH). The associ ated
physi cal channels include a dedi cated physical channel (DPDCH), a physical
downl i nk shared channel (DPSCH), a physical comon packet channel (PCPCH),

a physic Ejl?éi‘i%] 4 BELH) P‘lﬁU“iQ I
ph)F/)siycaI ai%ﬁ{g%ﬂe gc%%%iggﬁgrﬁgbﬁmﬁy %8%’2@%%%? physi craaeﬁﬂgg:%gnnel
PCCP ) her, transpor .si.cal ¢ nel.s be supported, such as
b up 1 niceEhatets Srare RGP W BRI ohys: oo Cuphi nk shar eq
channel (PUSCH). The | ogical channels preferably include a dedicated
traffic channdrefembbr) the alr(Fis (74 sinekpde o dedicaied sthaanel @CH),, 2 alovmdinkd

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

channel (dbdfed)chaand {PSAH)c o vbmalonglskétathandPCCACEA N randorroatessschaamelt r ol
channel (BCCH). The preferred association of transport channels with

physi cal i 13 (1 t i i § l e, the
(SRS Rl hoaaRhind L CACIDL | g ol ren) s 1Rl

FACH may he y one e set of | ogical

h | s i,ncl ydj he.DTCH, t Lt CCH, 1h t he ,CTCH.
S e 1 ool PR TR gont e KiSngliasaindeof, SHEE o Blc sc
of | ogical channels including the DICH the DCCH, _the SHCCH, or the CCCH.
23 Sept erfbepngiBEDABHIH ﬁ@?ﬂeg downlivkshergd channel {DPSCH), a physical common

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

common control physical channel (SCCPCH) and a primary common control physical
channel (PCCPCH). Other transport and physical channels.may be supported, such as
an uplink shared 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 c;hannel (CTCH), a paging control channel
(PCCH) and a broadcast control channel (BCCH).

The preferred association of transport channels with physical and logich
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.



be able to use all specified TB sizes for all Logical Channel types
supported by a respective TrCH. This allows the nunberR3septassr2Ped TFs
for a TFS to be mnimzed thereby reducing signaling overhead, while

maxi m zi ngwdeamssber of RLC PDU size options reducing rbeusumivwead
associated-wth RLC segnentation and daddi ng. TB and TBS assignnent is
acconpl i shed wi thout increasing MAC header sizes for TrCH | ogical channel
conbi nati ons that support limted TB data payl oads, i.e. the anbunt of data

processed as %gg&k@%%ﬁ%@ﬁ%%@%@é SYETSHIb Bt sitdtflc B-fe abledi t

al i gned MAC héa resol ves h the Tadio resourcé etfficliency Issues
associated with TB si i gnal.in nd se ntati on and paddi ng.

over head 1otE all PR TE PLo ik Hosich Chne, GPF RPTOHELA A PG e wac
headers for the - Logical Channel and TrCH conbinations that support limted
TB dat a pElEbadhisi albesys tharmumbee of speaifiedBEs Heme dFS fodpe mmm@a{ dep®yl oad

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

dat a paylredebisd gigndling detheadmrhila hiaxiaizZigyte MiGbee sl RI T PDU sfzoepidrs (t ot al
octets) + Y bit (extra bit offset, less than 8) sizes, and non-limted

conbi nat gfeaba@vmemﬁfe’agjaggoﬁwmwggﬁaﬁaﬁ&gﬁﬁs Padghe THhpI RS Then

the C an ts are adjusted to natc Its. es 1S neans A

and/ or B octets nust be..i.ncrenented by.on tet.. It.is.n essary for
Aand B JerERTErL B oeaTREHE VHECH Marute HBE B e Gt A RS aer
RLC PDU and the octet aligned RLC PDU w Il conformto the avail abl e octet
si ze. MAGhemag] somblirations ket suppwt tiowitedrilB alatn pavdeads, perthe tamaynt ghdatan f act
desirable, in such cases X, A or B may be 0. 23 Septenber 2003 WO 01/52565
PCTI US01/128desbed akd sihgle Tibit Shone highpekiyéis ediiiy MRRC asd@dal.i ng for a specific

TrCH channel will have a Y bit offset. That Y bit offset being applicable
to the MAC headegfis;ifpkd A CLRMAER esolves both the radio resource efficiency issues
associated with TB size signaling and RLC segmentation aﬁd 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.




" Channel s supported by the specific TrCH Since the MAC header octet sizes
do not necessarily match between different Logical t ype C
entities will correspondingly generate appropriate RL?%%B 5'?{% 2OQC§L
conformto the allowed TB sizes. This does not necessarily nean RLC PDU s
have to beW¥{52¥8 when switching bel\ﬁa:en TrCH types, sPAEESI0I168 a| ways
possi ble to adjust the difference in 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
preferably defAlh&® diyestdpecifivg by RRC isemhaliog forad spetifierTrIH althnd) @il have

conbi nation bl ock size, which is specific to the TrCH type. Therefore,

each Tr CH, ypie ofies:, 35?1{ %ﬁ%ﬁ%@%@f&@%ﬁ@ 1)e NEOE Healtict 18 d15Lbg c 1he

invention has the a renovi ng processor I ntens | ayer

2 bit shi re e n nt nmon TB
ize bit Chels SRS BY e iR e e o6 ARG i %éa?tr. c
TrCH, it is possible for received radlo transm ssions to be bit shifted by
t he physu%ﬁssmabfermaé‘élt drehween 1difpreghdrogical ybhagne iypesneRLE eptitipg will

advant ageous to provide bit shifting at the physical layer which is

al r eady i corespadingly igehematenapyubmidte B GVPDRD sizea tid cordoad do theoalddweal Bhead,

as opposed to adding this requirenent to the higher |ayer processing

requi r emeftes. Tk $EsHbt heeess%ﬁﬁ¥ SibanRUCe P15t R0 1365 Rld-L8 virRtsalc

entities generate and expect o recei ve data bl ocks which start on oct et

boundarl headers for, . specific Tr vat. kabl e bi fsets
ToSon St Y BREE nee s BRRR Pﬂasﬂiﬂ%gfw{‘ B¢ Rt Rafe BaaRE Tk
transm ssions. .In the MI down-1|ink and BS up-link cases 23 Septenber 2003
WO 01/ 525%3d ?réﬁqmqm@ealem@dﬂldffgcﬁo%mﬁbggl ¢wed TBrsigeRe physical |ayer to
be aware of the higher |ayer |ogical channel type that defines the bit

of fset. Only iWithHet hilignaf MAC headessymaach fCEHAlYpe nayshaws b odiffereat ibiiss t he
specific transport channel can bit processing be avoided in conmuni cation

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




- layers 2 and 3. RRC Transport Format Set (TFS) signaling is used-to define
Transport Block (TB) sizes for each define Transport Format (TF) all owed
on a specific TrCH. The nunber of possible TB sizes sRocrateAPer2d%i zed to
reduce the signaling load. It is also necessary to choose TB sizes w sely
since RLC MDuisaghkdi ng can dramatically increase transm BeT/USIOVES head.
Preferably, there i's a nmaxi nrumof 32 gdssible 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 trans t I | i 1iSBd "

PR 4 v G L G R A RO Ve S
to match the_.next_.larger .T [ n t.he_.previ ous | ower ..size is.exceeded.
The. el advBhBECHERS 86 inthyed, Gt B bl S8y oPrir R i Eipificinc
Header Size + RLC PDU Size. In the preferred RLC AM and UM the PDU size is
al ways occeass e gpesificaifanspart chapgel pay biti Rsacesips &g Aveidoy 1a commupiration
non-octet aligned MAC header exists. Therefore, MAC individual bit offsets
must be tlakem2iandd. account when specifying the allowed TB sizes. |In TDD,

wi th the exception of DTCH DCCH all | ogical channel conbinations on the

FACH and separgie ya@pottorFAtce rPES})‘%‘i'Séﬁdﬂiﬁ it LB t0\GefRle! Dlandifokt BRyckave the
23 Septenber 2003 WO 01/52565 14 PCT/USal/ 01168 sanme bit offset (+2 bits
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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 channel combinations

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




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 ANZARERRMHICZRISACHO/ 3
(Note N AN AN/ A0/ 3 1) BCCHFACH3N AN/ AN A3 DCCH DT RACH2216424 CH
CCCHRACH2 NWON iATa682 SHCCHRACHO/ 2 (Note N AN AN/ A0/ 2 1) Necwusa1n8d€CH does
not require TCTF when SHCCH is the Bhly 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  same bit offset (+2 bits for RACH and +3 bits for FACH when multiple logical

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

specification. |
Table 1
Prior Art TDD RACH/FACH MAC Header Sizes by Logical Channel Type
Logical CH | TrCH TCTF UE-id UE-id C/T Field | Header
. Field Type Size
DCCH/DT | FACH 3 2 16/32 4 25/41
CH
CcCccH FACH 3 N/A N/A N/A 3
CTCH FACH 3 N/A N/A N/A 3
SHCCH FACH 0/3 (Note |N/A N/A N/A 0/3
1)
BCCH FACH 3 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 channe_ls



~multiple |ogical channel types are applied. Octet + 1 or 3 bits for FACH
and octet + 0 or 2 bits for EACH This potentially dogg es, the g&ﬁzer of
Transport Formats that need to be specified on RACH a pember: crease
the efficiency of TFS signaling and allow for nore RLC PDU size choices,
it is nece¥yyE65 have a common TB size bit offset. | ncPERYFHPINAC header
si zes for CCCH, SHCCH, CTCH and BCCH, 18houl d be avoided since these
channel s 23 Septenber 2003 WD 01/52565 15 PCT/ US01/ 01168 operate in RLC TM
where RLC segnentation across nmultiple radio franme TTIs is not possible.
Ther ef or eypetdieinPRECETMedhee/RILE esprhenthiton Agoeaselitipherad{dCiidid @1 Ghiotby 2
‘bits on RACH and FACH. A preferred coding is reflected in Tables 2 and 3

belon | FREBSE! | Rl AR L POCHESREHE S
Tomove ¢ ebteon BAcERR Fardt. X irerSit donties et ieE e Tablesh dndd Eelsier at es

and expects to receive octet aligned PDUs. Wth variable bit shifted MAC
header 5 GRRPotYy UPREAGHv#nd RAMEL( (s anenlisEinupommen RAGH WL sk &f coul d
avoid layer 2 bit shifting by padding the MAC header and providing -a
paddi ng iocechtEAt@( 2 tfodulhe 8 pidHACH TRyiees of dokts3) ise. Bahodiis $i bl e for the UE
DL and UTRAN UL transm ssions since physical layer is unaware of the

| ogi cal - channolaolp R A9 kOt izl H @ ity 3hiaiibvd Beoomst ant

for all logic annel types supporte e physi cal

| ayer can e h er to octet i he UE DL and RAN UL. No
pandl ng. BTEIEReS e SHERS rduren it T RLE FnERan fgeede CoBReNant 1 or
the TrCH. The nunber of TFs specifying TB sizes allowed in each TFS on a
speci f i ¢ 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



" TrCH should be minimzed to reduce the layer 3 signaling load. It is also
necessary to allow a maxi mum nunber of octet aligned Si in AM
and UM for efficient transfer of DCCH DTCH data. In Tg\%)gﬁg%bﬁés i fted
MAC headers otentially doubles the nunber of TFs that need to be defined
on RACH and¥ 65TrCHs. Additionally, variable bit shif®E&UMI@I8aders
result in requiring layer 2 bit shift]ith 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 ilriatierobis afighment Btdefinkd 96 adoidl dupfiokisora b€l TRayiee défiBitions o biteg. As
in the prior art, the MAC header preferably includes a Target Channel Type
Field (T | b %3 ag that provides identification of the
g(ﬁ%ﬁd & POk aBH%XéEI Q;b#%him

| ogi cal nel type on F transport channels, i.e. whether it

carries BCCH, CICcH, sH r dedi cat l ogi cal .cha | information.
Unli ke the pri}})sr111 %?PPW?\@%P%P?@@Q ipfﬁi%ﬁa?ﬂy é‘{?ﬁf‘f‘r‘@ ao’fmg%%glapa&ﬁw are
shown in Tables 2 and 3. Table 2: Coding of the Target Channel Type Field
on FACH feldi@S HTroeg §RAFi Belddee pPostiesoeniirtpniefbedpgioal DTCH
Over FACH 01101- Reserved 01111PDUs with this coding will be di scarded by
t hi s ver sshannedftypdron FACHInd 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)




- 100SHCCH 101-111Reserved PDUs with this codin will be discarded by this
version of the protocol) Table 3: Coding of the Target Cg@?nel T e Field
on RACH for TDD TCTFDesi gnati on 00CCCH 0100DCCH or DTEH 9101-
Reserved 0111PDUs with-this coding will be discarded by this version of the
protocol ) WHMHGEZ511Reserved (PDUs with this codin will berTdsamarsded by
this version of the protocol) 23 Septenber 2003 WO 01/52565 PCTI US01/ 01168
17 Note that the preferred size of thegy TCTF field of FACH for TDD is either
3 or 5 bits depending on the value of the 3 nost significant bits. The
preferred TCTF of the RACH for TDD is either 2 or 4 bits depending on the
val ue of the 2 nost significant bi ts Bit ali gned MAC headers all ow common
TB si z to be defiped for dj ffer gi cal nnel s .on. i he sane Tr CH.
Cormon gfesthabthe pginmes 16‘?1811: Fl}enr@j eﬁfﬂa 6t@@|1élel 1 HOF 948 t he
options for RLC PDU sizes, which increases system efficiency by reducing
the needependingandhayalue ofithe Adnessighificant bite SPreqireferpd TGTR ofithe RACHRACH

and FACH channel s where a common TrCH supports many different traffic
types. foptIDId itheoP oRABis eferddiidbn BRGANERS 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 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
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R2- 00- 060 23 Septenher 2003 WD 01/52565 18 PCT/USQI /01168 Table 4:
Tr anspdinfonatien Set (TFS) Neddor rat Modtie e ( Mype an( ) Semarsicndesiription
descr i [pEletenfiGroaptna@eoup naner efier ence CHEdfeFentegnsport MP_channel
>Dedi clatBOICEamaRk he {vansport channel [ channel sthat is configured with
this TF&a‘nﬁel‘Epé ype DCH >>’[\)_yna[n"_“c Tr anspof t MP1 t oNote 1 Format
| nf or nb&bedlca ea\ I |—7 )))I'(L L Or ZEWFPIImtegeT UMt TS 0Tt SI'he 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




© (0..4992) Note 2 >>>Nunber of TBs andMPl toPresent for every valid TTI
Li st <maxTF>nunber of TB's (and TTlI) for this RLC Size.
>>>>Transm ssi onCV-IntegerUnit is ms. Tine |Interval dyn%%sg?t%],b%?oa?ﬂ 40, 80)
>>>>Nunber of MPl ntegerNote 3 Transport bl ocksO..512 >Conmon transport The
transport d¥aPHEF6Schannel sthat is configured with this TPSIUS1H168 t ype not
equal to DCH >>Dynam ¢ Transport MPl t te Format | nformation<maxTF> >>>RLC
Si zeMPIntegerUnit is bits (0..4992)Not'e 2 >>>Nunber of TBs andMP1l t oPresent
for every valid TTl List<maxTF>nunber of TB's (and TTl) for this RLC Size.

""Nunber_of MPl ntegerNote 3 Transport blocksQ. 512 >>>>CHQ CE mmdelMP
>>>>>FOdefornaatien " >TDD 23 MgedenberMadd3 \Dypd a6d5E®mantics 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




El ement / Group naner ef erence >>>>>> Transm ssi onCV- | nt egfréum t. s g[%h Ti me
I nt er val dynani c( 10, 20, TTI 40, 80 >>>CHO CE Logi cal MPThe=¥ 5§PEAPeE A el s
Channel Listthat are allowed to use this RLC Size >>>>ALLNul | All [ ogi cal
channel s m¥fp@dbs2865 t hi s transport channel. >>>>Confi gur edtipiukoileeisBogi cal
channel s configured to use this RLC spge in the RB mapping info. 10.3.4.21
if present in this nmessage or in the previously stored configuration

ot herwi se >>>>Explicit Listl to 15Lists the |ogical channels that are
allowed to use this RLC size. >>>>>RB ldentityMPRB identity

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



© 10. 3. 4. 16 >>>>>Logi cal Channel CV-UL-Integerlndicates the rel evant

RLC(0..1)UL | ogi cal channel for Logicalthis RB. "0" Ch el scaorr nds to
ChenREPabHT POt

the first, "1" corresponds to the second UL | ogi cal ed for
this RBin the E "RB mapping info". >>Sem -static Transport MPSem - For nmat
| nf or mat i oN&Q @RS Tr ansport Format | nforma- tion 10. 3. 5. RCT/2S01BeEs enber
2003 WO 01752565 20 PCTI USOL/ 01168 Coptli ti onK pl anati on Dynam cTTTThis |E
is included if dynamic TTlI usage is.indicated in | E Transm ssion Tine
Interval in Sem -static Transport Format Information. Otherwise it is not

needed. bl RnChRg AL B8 ine MMIRS! of YankiRirt BSR-Co! RHLSRLs that

neither RLC PDU data nor parity bits exist. In order to ensure the possibility of CRC
based Blind Transport Format Detection, UTRAN should configure a transport format
with riumber of transport block <> 0, with a zero-size transport block.

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

AM Acknowledged Mode
BCCH Broadcast Control Channel
BCH Broadcast Channel

BS 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




- channel s” in EE "RB mapping info" in this nessage is 2 or the |E "RB

mappi ng info" is not present in this nmessage and 2 UL i cal .ch els are
configured for this RB, then this IE is present. O her g'gpftembse ?@&?s not
needed. NOTE: The paraneter "rate matching attribute” is in line with the
RAN WG1  speeofi2e6st i ons. However, it is not currently inpCT/os0iwiisk t he
description in 25.302. NOTE 1. The fpzst 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 r ansporg=format—ianctso.on—the—total—munber of configured transport
formats Wr eac1wqb§ﬁg[‘§ hannel does rjot exceed <naxTF>. NOTE 2: For
dedi cat e]dthannnN'@n_RdzLG;uﬁéze refl ects RLC PDU size. In FDD for commbn
channel s—RL&-—-stz6" .b. leets—aetug—FB—sHze. In TDD for common channel s
si nce RQH&’ s PamgreC Hﬁlﬂn%’c(?%“itr‘gl igned,| to calculate TB size the MAC
header hit of fsePhysical §hameelt o t he speciflied size (sinmilar to the dedicated
case). [TP@EHef or 3Pﬁgmgtlh@nﬁﬁh-l TrCHs the 4 bit C/T is added if MAC

mul ti pl exd S ﬁ# Wlt TCTF offset is added and for
RACH t he ﬁt 16#;@03%133 A gt B 3: If the nunber of transport
bl ocks <1>DU an :inamaczbﬂI}ﬂtaUElﬁCI-D CE RLC| node" or "CHO CE Transport bl ock

O

Sept el Bb8h” DD FOAE8a T SC B oni y par i Ly bi ts exist. |1 the
nunber OPUSCHNS Jphy31&ﬂle;Ji§]k=SHaxed¢hmﬁpl igs that neither RLC PDU data nor
parity L,RA%H':V JRandomAc’::gsrs(E}:angglsure thq possibility of CRC

RAN Radio Access Network
RLC Radio Link Control

RNC Radio Network Controller

RRC Radio Resource Control

1 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




format w th nunber of transport block <> 0, with a zeég-size tr port

bl ock. The following is a listing of acronyns and thei ﬁﬁ%tﬁml?ﬁg used
herei n: AMAcknow edged Mbde BCCHBroadcast Control Channel BCHBroadcast -
Channel - BSBase Station CCCHComrmon Con23 ol Channel CDMACode Division

Mul tiple Access CNCore Network CPCHCommon Packet Channel CTCHCommon Traffic
Channel Dggiigdi cated Control Channel DCHDedi cated Channel DLDown Li nk
DPDCHDedi cat ed Physi cal Channel DPSCHPhysi cal Downlink Shared Channel

DSCHDownl i nk Spar e%@ﬁﬁﬂ%e@ﬁﬂm? 'gﬁ\g@e‘ﬂ'{:&ké%ﬁ. annel FACHForward Acess
cCess ntr - cConmon

Channel !\/ACNEdl'um / Apcess Contr ol
VR dDcdi cat ed, Medum fcegss GRNLY Rl MAT Sk At Mt m ke sogent o

contro] (MAC) layer such that the MAC layer provides data to the physical layer via

O

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




" 23 Septenber 2003 WO 01/ 52565 PCTI US01l 01168 22 MIMobile Termi nal

NRTNon- Real Time PCCPCHPri mary Conmon Control Physi cal gi ng
Channel PCPCHPhysi cal Common Packet Channel PDUPr ot oco?%g{a&{?ﬁl ?556?
PRACHPhysi cal Random Access Channel PUSCHPhysi cal Uplink Shared Channel
RACHRandom Access Channel RANRadi o Ac@dss Network RLCRadi o Link Control
RNCRadi o Network Control |l er RRCRadi o Resource Control SCSite Controller
SCCPCHSec ofiatarthe Bhi€dradariiit size Rivytsamspért Ghorks elansplotiingShaa ést Lhiforait Cont r ol
Channel TBTransport Bl ock TCTFTarget Channel Type Field TDDTi ne Division

Dupl ex TFTgaREdPEHantelrora différéiisaRERe 1dgifap ERhel>@id Tr CHTr ansport  Channel
said at least one transport channel associated with a logical channel set having
at least two (2) different types of logical channels, a fixed MAC header bit size
associated with each logical channel within said set being selected such that each

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

and less than N.

2. A CDMA data 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



- UEUser Equi prent ULUp Link UMUnacknow edged Mbde USCHUplink Shared Channel
23 Septenber 2003 23 | claim 1. A CDMA tel econmuni catl on s stem
conprising: a plurality of protocol |ayers including a2 eﬁ?ﬂer?g%r and a
medi um access control . (MAC) |ayer such that the MAC Iayer provi des data to
t he physicaobwgsss via plurality of transport channel s; peaalottoigsspor t
channel associated with a set of |ogigsl channels for transporting | ogical
channel data within transport channel data; at |east one transport channel
associ at ed vvith a set of I|ogical channel s havi ng at least two Iogi cal

channel s whi r erent |logical, ty . physi.cal i Ves

bl ocks of data fd&cﬂ#%gﬁ?tco IGafig S?ﬁﬁmt %%’) l él?@/ o

i ncl udes, of a MAC header and | ogi cal channel data for one of sai d

t r ans pofige o spidedatn fipldrisisglected o ke ghe shoriestaios e logiepd shanmel which hygithel
channel data is for a selected |ogical channel fromthe set of |ogical
channel so3tsstrictddeanspbit chienel dopien chaaed pombinatian payload asfuirerentpoitt bl ock
having one of a selected limted finite nunber of transport block (TB) bit
si zes; %%Peét@&b Iat&gﬁrgﬁgltmg%;‘ﬁtéﬁ%naach transport block having a bit size
evenly visib by a selected integer N greater than three (3); the MAC
header for each transport bl ock having a bit size such-that the MAC header
bit size plus the logical channel data bit size equals one of said TB bit

si zes; the I\/AC header bit_size being fixed for transport_blocks
transporting-dat AfePMA data communication system according to claim 3 wherein a

shortest data field bit stze 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.



- the same transport channel and sane sel ected |ogical channel, but may be
di fferent SUBSTI TUTE SHEET AMENDED SHEET 23 Sept enber §g03 2 fromthe
MAC header bit size for transport blocks transporting @2tEPEBPER2E0% f er ent
transport channel or a.different selected |ogical channel; and said at

| east one WaNERWSt channel associated with a | ogical chagnebiigetss havi ng
at least two (2) different types of |pgical 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 gr an 0 and l.ess than N. 2. t .

cormunt cat | ooy <8 VR b RepRRtiaiPr, r G piontine o, S rerin AL

|l ogical data is_in the formof, Radio Link Control Protocol Data Units (RLC
PDUs) ne@aly,p aad thedesierd datasis ig the fompet fedip Bavntantsel: Frstecel, Batanatt or di ng
to claim1l wherein wth respect to said at | east one transport channel
associ a{RdCWDWs)anddegipoafl dathaotetel set having at | east two (2) |ogical
channel s of different types, each MAC header has a data field for data
identifying the type of the selected |ogical channel associated with the

| ogi cal channel data and wherein a bit size of said data field is selected

to determ t he |,0 | i . . . SHEET
AVENDED SHEET 23 ‘%%%Ar}l“ Styatingsisbh Sharbl SobileR ki 7 Rl Ltk 5 S
dat a CO{muni cation syst eni a,.ccior ding to claim3 wherein the bit

east two fransport 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 fraffic channel (CTCH), and i

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




- size of said data field is selected to be the shortest for t he | ogi cal
channel which has the nopst restricted transport channg |caI channel
conbi nati on payload requirenents with respect to said ﬁﬁeP

transport channel. 5. A CDVA data conmuni cation systen1accord|ng to claim3
wherein a whorvesst data field bit size is provided for sermsdaumssfiel d of
t he MAC header of one or nore |ogicabychannels 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 channe an t her l.ogi.cal .gh i i cal

channer neagiortOBnbl iy M et o SPEE ae BRORETF ite S Pdhdin doiine . comm
dat a com‘rum cation system according to claim1 having at |least two

t r anspothe wpdHAY bitsizsddiofthedMaiG headeset of 1 ogical channels having at

| east four (4) 'different types of |ogical channels, characterized in that:
for said at |least two transport channels, a fixed MAC header bit size
associated with each | ogical channel within a respective |ogical channel

set is selecigd Sﬂﬁnmmﬁa&hﬁhﬂﬁ%&&ﬁﬁ&a%&ﬂ% &l A8inPquakBeredd fpdul 0 N

where Mis an interger |less than ferent for MAC headers

peT] USRI BA %‘é&f 9 A AT VR TR Biostiied B o e

wherein N _equals 8 and the logical data is in the form.aof Radio Link

Cont r ol Gl ob6CHpICA-Hand ?CQI%E@%%@%ECEF 4&5& féelé@e-fe%tl%e isg with cpva
data communi cati on system according to claim7 wherein said at |east two

“t r anspordspettaton dlies FACH ublik C dhchdersaassocsted seitle HhaMeCCHFAGH) DR o bogicadd wi t h
a set of logical channels including a dedicated traffic channel (DTCH), a

dedi cat gRafiRR thé TORPN@Ita (FEHDit sire Shar REhCRAPAR! toC RAICTY| MA@ 8 Hers
(SHCCH), a common control channel (CCCH) and a

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



" 4 conmon traffic channel (CTCH), and a random access channel -( RACH)
associated with a set of |ogical channels including sai g DCCH,
said SHCCH and said CCCH 9. A CDVA data conmuni cati onag%ggegﬁﬁae(r%or%i ng to
claim8 wherein M equals 3 for each MAC header associated with said

| ogi cal chdHh®Y¥5%or the FACH transport channel and M eBGHUS8MI®II68r each
MAC header associated with the | ogi cal8 channels for the RACH transport
channel . 10. A CDVA data conmuni cation system according to claim8 wherein,
with respect to said FACH and RACH transport channels, each MAC header has

a TCTF dagias M hpldlol Rrwikaé 3 ide ﬁﬂioié’ﬁdtﬂbérh@ssttﬂﬁfmndtm?béGiﬁé}eﬁtqg't cal
channel associated with the 23 Sept enber 2003 WO 01/ 52565 PCTI USO01/ 01168

27 tran t and. e ' ;ze of the TCTF field is

sel ecte tghgg‘ﬁ%?%&h%ﬂ%?ﬁvg%ﬁgp tﬁagm%r%’htza%ﬁl’of the MAC header. 11. A
CDMA data comruni cati on 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 respbbt th GhRAAad daduherdtos sygencicabriing\id klaithel DGGkreamdN DTCH

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

MAC headguals 8anaahé abgiehl Wiatdist iNethEP6irh 3T RICCIHK Cohiesll ProhiRBNBlata Uaftsl t he
TCTF data field bit size is 4 with respect to the RACH MAC headers

associ a j t?Fﬁ E@Q—f d | ogi cal channels. 12. A CDVA data
conmmuni ?gg(lj\grllj@s))s em cco(rﬁ%'%dé;2 o0 claim1ll wherein M equals 3 for each MAC

.header associated with said | ogical channels for the FACH transport
channel and Mequals 2 for each MAC header associated with the | ogical

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.



- channels for the RACH transport channel. 13. A CDVA data conmuni cation
system according to claiml wherein, for each transport channel associ ated
with a set of at least two |ogical channels of differef® Sepighter 2603 i xed
MAC header bit size associated with each |ogical channel within a

respect i vevartl/ssesl ogi cal channels is sel ected such that peawborforieed MAC
header bit size 23 Septenber 2003 WO §4/52565 28 PCTI US01/ 01168 equals 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

conmmuni cati o, syst e cording to claim13 wherei,n N ual s 8. and e

o0 cal _dat all-o i GO defh miaication wtes dcroring: bt Gabn Barhoem M- (Ric
PDUs) made up of data octets. 15. A CDVA data communi cation system

accor di agpalo 3cfoai each AVid{e theadert drseciated xividh saigh lagiced ichaneels fendoFA(dhannel

where the value of Mfor its associated MAC header bit sizes is different

t han t heranspottecleinm®l hed M haypuklsx2 doMbbcihdader hédider sbaeitéd ivitht tHeeRgical one
ot her transport channel. 16. A CDVA data commrunication system according to

claim 1%%ﬁs%ﬁg§MHg{%§§&g?ﬁﬁgﬁnnel s include: a forward access channel

(FACH) associ ate gi cal channels including a dedicated
traffic channel (DTCH), a dedicated control channel (DCCH), a shared
channel control channel (SHCCH), a comon control channel (CCCH) and a
common traffic channel (CTCH), and a random access channel (RA

associ ated W& h A §8IMé¥ date gpmamnitadion sysiem;asedrdiienty daliy 1 Hrdereis.avih DCCH,
said SHCCH and said CCCH 23 Septenber. 2003
' 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 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.



" WD 01/ 52565 29 PCTI USO 101168 17. A CDVA data communi cation system
according to claim 16 wherein M equals 3 for each MAC,header ,as | ated
with said | ogical channels for the FACH transport chaﬁ%gpptﬁﬁﬁ’eﬁﬁ@%al s 2
for. each MAC header associated with the |ogical channels for the RACH
transport ®we01/52465 18. A CDMA data conmuni cati on system REDUSWIithg8t o cl ai m
17 wherein, with respect to said FACH and RACH transport channels, each
MAC header has a TCTF data field forsglata identifying the type of the

sel ected | ogi cal channel associated with the transport channel data and
wherein a bit size of the TCTF field is selected to determne the nodulo N

bit size Mqf, the, MAC header CDVA data co ni.cation st

accordi ng toiocl ai%ﬁ&reﬁ ngVﬁ% té?@ﬁmﬂ'&’[c g‘?]i‘ @Y%rﬂi}iﬂg’igz%p 1%3?533’%
respect to FACH MAC headers _associated with the CCCH TCCH SCCH and BCCH
| ogi cal arshannedivm acgessTomrol 4MAE) dyar, brith dhey MAG layes previding deattorthe ¢ he
FACH MAC headers associated with the DCCH and DTCH | ogi cal channels, the
TCTF daplysidatllagydni viasa zduiality? ofli ttamspers phatndo wRECHgMAGa hieamérsbloelss of i at ed
with the CCCH and SHCCH | ogi cal channels, and the TCTF data field bit size

Is 4 W Eﬁbcﬁf‘é&l?@st f8r0eddheIBRGE], NPth REAH Safis et SR dsi¥icldled B9tDESEL apd DTCH
| ogi cal "channels. 23 Septenber 2003 WO 01/52565 PCT/1JS01/01168 30 20. A

reci um eeisel R RS R e ane et ovmnepeeeiosy ef T Porngtdee 4710 e
physical layer via a plurality of transport channels utilizing data
‘transt eleagfl eklogisel chgmels with ditferent lngiceh dypeshisriapthod charagiseized %&r’fh"por t
channel associated with a set of
steps oft
associating, for a given transport channel associated with a logical channel set
having two (2) different types of logical channels, a fixed MAC header bit size with each
logical channel within said set with each fixed MAC header bit size equal M modulo N
where N is a selected integer greater than three (3) and M is an integer greater than zero
(0) and less than N;
selecting a logical channel having logical-channel data for transport from a set of
logical channels associated with said given 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 ﬁansporﬁng data for the same transport channel and same selected



* | ogi cal channels where for at |east one transfer channel the set of [|ogical
channels has at |east two |l ogical channels with diffe t Jogic ypes,
the method characterized by the steps of: associati ng?EBSPIEQ‘%&f?h
transport  channel associated with a |ogical channel set having two (2)
different types of |ogical channels, a fixed MAC header bit size with each
| ogi cal channel within said set with 8hch fixed MAC header bit size equal M
nodulo N where Nis a selected integer greater than three (3) and Mis an
i nt eger dogiealehartrchdatz,erith the @yst bitdidead shet MAC Madaeilecthe figstbitl shgi afahe channel
havi ng | ogi cal -channel data for transport froma set of |ogical channels
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fixed MAC header bit size with each logical channel within said set with each fixed

MAC header bit size equal M modulo N where N is a selected integer greater than three
(3) and M is an integer greater than zero (0) and less than N;

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

said processor means providing the logical-channel data from the MAC layer to
the 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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- associated with a | ogical channel set having two (2) different types of

| ogi cal channels, a fixed MAC header bit size with ea E | ogi cal _channel
within said set with each fixed MAC header bit size eé SeP HEP N where
N is 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 - data32or transport froma set of |ogical
channel s associated with said given transport channel, with the
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header plus the first -bit size of the |ogical-channel -data equal to one of
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to a second fixed size for transport bl ocks transporting data for ‘a

differ entchmpaage@ua@mgfsgam bit gz@nt sel ected | ogi 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 TB bit sizes. 22. A
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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 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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- integer greater than zero (0) and less than N, said processor selecting a

| ogi cal channel having | ogical -channel data for transport froma set of

| ogi cal channel s associated with said given transport éhSRBEMbERLEEB t 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 8&id given transport channel as a
plurality of transport-blocks of data, wth each transport bl ock of data
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second fixed size for transport bl ocks transporting data for a different
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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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