27 March 2007 1 W RELESS COVMUNI CATI ON SYSTEM W TH SELEngéEﬁO?%ZED DATA
TRANSPORT BLOCKS This application clains priority fromU. S F i onal
Application No. 60/176,150, filed January 14, 2000. The present invention
relates to wirel ess comuni cation systens and, in particular, the

sel ective sizing of data blocks for wireless transport of data in an
efficient manner. BACKGROUND OF THE | NVENTI ON Radi o i nterfaces such as

t hose proposed by the 3" Generation Partnership Project (3G use Transport
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Duplex (TDD), TrCHs are a conposite of one or nore physical channels
defined by nutually exclusive physical resources. TrCH data is transferred
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Sets (TBSs). s tranSmtted in a given Transm s nt erval

(TTI). e qui_pnent (UE) d Base Station (BS) physical reception of
Tr%ﬁpﬁéliaﬁéﬁwgﬁﬁ%sport Bl ock (TB) sizes. For each TrCH, a
Transport Format Set (TFS) is specified containing Transport Formats

(TFs) .. EaciThEFpreieht iecentiohBelatszp s etirelese @panihicetion WyBeIm® fantBsinl 7
March 2007 2 where each TB preferably has the sane size within a given
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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 channels defined by
mutually exclusive_phyéical resources. TrCH data is transferred in sequential groups
'. of Transport Blocks (TBs) defined as Transport Block Sets (TB-SS). 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




Radi o Resource Control (RRC) signaling is required between the nd UE to
define the attributes of each established TrCH, includindﬂQM£F§5%8?
potential TB sizes. Signaling over tfe radio interface introduces system
over head, which reduces the physical resources avail able for user data
transm ssion. Therefore, it is inportant to mnimze RRC signaling and the
nunmber of potential TrCH TB sizes respectively. Al data transferred by
speci fWhergraach hBspreferablynhes tthe spBies isizes withire iof paaknf TBS.t HEhEFS Hhite
particular TrCH However, variable size data bl ocks exist that can not be

pr edi ﬁﬁ%erﬁﬁ?o%ﬁhpTﬁcﬁﬁéﬁm@Eﬁé@{eh Wit s o &k Reippor k (CN) signal ing

data, as well as Non-Real Tinme (NRT) use ata transm ssions. To allow for
t he transf f vari abl i a bl qcks, a Radiio Link Control RLC)
provi des a%@ﬁ%‘-’f’%ﬂfﬁf&i LetskY EF TeApires batveemthe B and B tpaddi ng
function. The segnentation and re-assenbly nultiplexing function reduces

t he sidefinephe atiribotes rofremch sstablished Tl inchisiesl Wi dfhSotehRASTRIiRL, dat a
block is larger then the maxinum allowed TB size. The paddi ng function

i ncre e bl.o¢ e nt ed _dat a bl ock ,size by.paddjng with
ext raszgltfas%&%oo?% alae }i%ﬁél ‘%‘?‘%@3 @é‘g}cfg YRR roé’-eﬁesaéfr‘o‘f’ymgf regiéff’% ﬁl%"er nor e
than ope TTl is permtted for some, but not all, types of data. In 3G it
i s noPhpeiesl reserrces ayaitablenfoe usendatgdmmsmisshomt rTher&foaenit! is @xporand tgi cal
data. Thus, the payload requirenents for a TrCH carrying | ogical CCCH data
ar e i gliaheiReRRCY i 9dd (18 awBite ] t3od f data
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call Protocol Data UnitTs (PDUs). rtaln anount of ea DU is

required f ontrol .i nformati ol l.ng a 27 Narch 2007 . 3 relatively snall
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consequently resulting in a less efficient use of radio resources. The RLC

paddi thy TFSof tiparticudaFaCHwWiEoweher, vatableaizeadhid Blacky 6kt thet BRinRGeal to
any of the allowed TB :

predicted, for Radio Access Network (RAN) and Core Network (CN) signaling data,

as well as Non-Real Time (NRT) user data transmissions.

To allow for the transfer of variable size data blocks, a Radio Link Control
(RLC) provides a segmentation and re-assembly multiplexing function and a padding
function. The segmentation and re-assembly multiplexing function reduces the size
prior to transmission RLC and is used when the transferred data block is larger then
the maximum allowed TB size. The padding function increases the data block or
segmented data block.size by padding with extra bits to fit a TB size.

Segmentation and re-assembly of data over more than one TTI is permitied 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




sizes. Likewse, the greater the difference between the tr?nsfgrr(ﬁg dat a
bl ock size and the next larger allowed TB size results i 1 1 t he
transfer data to used physical resod ces ratio consequently resulting in a
| ess efficient use of radio resources. Therefore, it is inportant to

maxi m ze the nunber of potential TB sizes. Lowering the nunber of TB sizes

reduces k Si | rhead .and, increases, radio interface efficjency.

| ncr eaeja@yﬁggaﬂﬂ%@%ﬁf?f@ (5,10 Jostrrcensherciate fo crmliel mformatianadios 1 di o
interface efficiency. It is therefore inportant to nmake the best use of

t he spepsequently Besulting ifi ar lesa diffidicitinse Bfvadivsrasvardebe FhoREIC pladditieC PDU
size and a Medium Access Control (MAC) header size. The MAC header size is

depen - Of. I | ' . 1S i ndicat | o3l
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header_to indicate to which logical channel a TB is assigned. A TrCH can
suppogizesruLikeyise, |ty igé%atcréﬂmm%cmwémtwm thentsansfenrpd dataHdock size @ndunber

of allowed TB sizes nust support several MAC header sizes. For RAN and CN
si gnaliefe:dahaepAHoNE TBSiz4 féshltstil GoReing ABE tRinSfer WtL o uddd FRRYcAI8 Dit
quantities), sizes. Thus, the RLC PDUs are defined as groups of a

sel ect ed nunber. of octets, such that the RLC.PDU bit size j.s al ways evenly
i vi ROBRPeS cagi, comseaiontly HEkltingyin 4 Tet; etiiint bie RIArdid FoRIEEsS. Thi s
characteristic is naintained even when padding is required 27 March 2007
4 AppTherfisrehdss impagaitdodnatiaiize tlie iiabéesfisstestiad B tmesdi f f erent Logi cal
Channel types have nutually exclusive bit offsets, TB sizes can not be
generi cal | r r hSSd Si . fyi for
dpeci 1o VRERIEEY 2fiogr B IB°HRal Bl sl REGC, ARURAS RechEG AEE O
signal i ng overhead and reduces RLC PDU size options, which results in |ess
ef fi cinsrgaseseadip ptgefpec cfbeigrern s Increasing the number of TB sizes reduces RLC

overhead and increases radio interface efficiency. It is therefore important to make
the best use of the specified TB sizes for each TrCH.
TB sizes are the sum of the RILC 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 RLC PDUs are defined as groups of a
selected number of octets, such that the RI.C PDU bit size is always evenly divided by
eight, i.c. the RLC PDU bit size always equals 0 modulo 8. This characteristic is

“maintained even when padding is required.




Speci fying octet aligned MAC header sizes as is currently,."done jn.sone
3p(1 éeneration systens allows for sonme sharing of TB sizge@aﬁgtz\%g?an
different Logical Channel types, but algo increases MAC signaling overhead
since the MAC header size nust be at least 8 bits in such situations. For
exanmpl e, see "NAC Protocol _Specjfication, TS 25.321, V3.0.0 (1999-06)'

Third Gener Ampbicant hes seeoanized dhate if MAG Hhradar sgsscfori dfarent Goginal June
1999, pages 1-35. In 3rd generation TDD node, certain TrCH and Logi cal

ChanneChgpné]i @?bi; ®ave MvBallplekchisiid Bit S#S61ST BB 24Ckn RbZBE @drkigy €asi ng
MAC over head Sshoul d be avoided. Therefore, in TDD, TB size efiniti'ons are

specific Logi cal .Chann specific C d bit ofLf and as
doscr B o SAEEmINP R | TBaes hvedt b domad onnes A iaB AT hftdonsend
recogni zed that wi thout common MAC header bit offsets, it is not possible

f or - MTloguoah-dhankelanmdsgstivplyl i fhis imcreadesssigmaintgoovatheid ahi gredueer RV LY
frames in a physical |layer since the bit offset is based on the | ogical

chann ' 1€ - | t . ' | ayer. Therefore,
1B's ﬁi;l\?gy@gegéﬂb r’gﬁg e?ésgﬁ? tl%%\g%%hf%r& ?%‘3&%"2%@#%%@ determ nati on
before bit shifting can occur. This means that considerable processjng
over head i sSpevibyaeg octst abigned ddACrhentler sizegpps iie ghtrently dosedignsomnad 3trJnat
with TrCH specific bit aligned MAC headers, bit 27 March 2007 4a shifting
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i ncludi ng a physi cal

- must be at least 8 bits in such sitnations. For example, see ‘MAC Protocol

Specification, TS 25.321, V3.0.0 (1999-06)" Third Generation Partnership Projeét,

- 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 éhanncl type

which cannot be known while at the physical layer. Therefore, TB’s have to be
transferred to layer 2 for logical channel determination before bit shifting can occur,

This means that considerable processing’ overhead is introduced for these TrCH’s.

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




| ayer and a nedi um access control (MAC) | ayer such that gﬁ?gNAgzlﬁyer
provides data to the physical layer via plurality of tr ol 8 annel s;

each transport channel associated wt a set of |ogical channels for
transporting |ogical channel data witftn transport channel data; at | east
one transport channel associated wth a set of |ogical channels having at

| east phifting O@i kwdws hanthe | physiiat Hager add frice mdditionabipratessinge syerdmadl is

physi cal | ayer receives blocks of data for transport such that the
transper,t &i ks of data includes of a MAC header and |ogical channel data
for ongﬁg? ‘%ﬁd transport channels whereby, for a given transport channel
the |ogical channel data is for a selected | ogical channel fromthe set of
| ogi cal channels associated with the given transport channel; each
transport bl ock having one of a selected limted finite nunber of
transport block (TB) bit sizes; the |ogical channel data for each

transport bl ock having a bit size evenly divisible by a selected integer N
greater than three (3); the MAC header for each transport bl ock having a
bit size such that the MAC header bit size plus the |ogical channel data
bit size equals one of said TB bit sizes; the MAC header bit size being
fixed for transport blocks transporting data for the sanme transport channel
and sanme selected |ogical channel, but nmay be different fromthe MAC
header bit size for transport blocks transporting data for a different
transport channel or a different selected |ogical channel; and said at

| east one transport channel associated with a |ogical channel set having at
| east two (2) different types of |ogical channels, a fixed MAC header bit
size associated with each logical channel within said set being sel ected
such that each fixed MAC header bit size equals Mnodulo N where Mis an
integer greater than O and I ess than N, wherein; a processor neans is
provi ded for associating, for a given transport channel associated with a
27 March 2007 6 |ogical channel set having two (2) different types of

| ogi cal channels, a fixed MAC header bit size with each |ogical channel
within said set with each fixed MAC header bit size equal M nodul o N where
Nis a selected integer greater than three (3) and Mis an integer greater




than zero (0) and less than N, said processor neans sel eciin | gi cal
channel having | ogical- channel data for transport from a27s¥grcgf208ggi cal
channel s associated with said given transport channel, with

| ogi cal -channel data for each trans%grt bl ock having a bit size evenly
divisible by N, and said processor ans providing the | ogical-channel data
from the MAC | ayer to the physical |ayer via said given transport channel
as a plurality of transport-blocks of data, with each transport bl ock of
data including a MAC heStMMaRIY OlOFHEAINCERAMON data for said transport

gi ven channel, with each transport bl ock of data having one of a finite

nunber of i hads@sice WitRaK asdddt ofithe preg@R inVeritiond tHeré $ plovidediZ€POMA a first
MAC header set to a first fixed size for transport bl ocks transporting data

for &éiﬁceoa?@%icétfo%na@&aﬁ cﬁﬁ@ﬁ%ﬁh: ngmﬁe oﬁﬁo%o?@a#e%irﬁﬁidﬁ@é'ﬂﬁ%icﬁat a,

W th 't st bit "size of the MA der plus the first bit 'size of the
| ogi ¢al -ch |y gqual f | RYEY - 3 WM second
bi t galtyze e chggl%gg%g%%eﬁ%) t@gm@e@yf’%&lggs%gotﬁa M‘?‘%@%ﬁ %g%‘dg r d%r é‘ﬁs port
bl ocks transporting data for a different transport channel or different
el edteeTsugy et ke tuaf food cheogls cash ISRt o8 KpoHed it header
plus the second bit size of the different |ogical- channel data equal to
one @fsekefilagival dhppnels s sransperiyg logicalodiannet defargithip Hapgos chapnch d¥tamtages
wi Il be apparent to one of ordinary skill in the art fromthe follow ng
det ail¢astdonke frenspotti chanoé! ssspeiatse wikly apebfoérlogidaleshsodélndhavingf at ledst tivavent i on.
BRI EF DESCRI PTION OF THE DRAWNGS Figurel is a sinplified illustration of a
W 1 ell@seul shammeld vehiele reudiffereanioyivh Ctarbés) Raid yhiysioal bygueivsitdodks of dhtast r at i on
of data flowng into a conmon or shared channel. 27 March 2007 8

for transport such that the transport blocks of data includes of a MAC header and logical

channel data for one of said transport channels whereby, for a given transport channel, the

logical channel data is for a selected logical channel from the set of logical channels

associated with the given transport channel; each transport block having one of a selected

limited finite number of transport block (TB) bit sizes; the logical channel data for each

transport block having a bit size evenly divisible by a selected integer N greater than three

(3); the MAC header for each transport block having a bit size such that the MAC header bit

size plus the logical channel data bit size equals one of said TB bit sizes; the MAC header bit

size being fixed for transport blocks transporting data for the same transport channel and same

selected logical channel, but may be different from the MAC header bit size for transport

blocks tranSporting data for a different transport channel or a different selected logical

channel; and 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 integer greater than 0 and less than N, wherein; a

.. processor means is provided for associating, for a given transport channel associated with a




Figure 3 is an illustration of data flowing into a FACH ﬁw b %fj hin a
RNC. Figure 4 is a schematic diagramillustrating a cha g wth
respect to a MAC | ayer and a physical layer in a comunication system
according to the teaching of the present invention. DETAILED DESCRI PTI ON
OF THE INVENTION Figure 1 illustrates a sinplified wireless spread spectrum
code division nultiple access (CDMA) conmuni cati on system 18. A node b 26
within the system 18 conmuni cates with associ ated user equi pnent (LIE)
20- 24ogud khameh senbbying two €)rdiffedent(tifigs. of Thgcal etiantels2 6 fined MAA G ihegde bsi t e
controller (SC) 30 associated with either a single base station (BS) 28

( Showivel with bgilr 18gibhl EHanfitllvittih €aidasewih @bétofiged WA Cheader bft siredgublsM26, 32,
34 is connected to a radio network controller (RNC) 36. To transfer

COMMuRb£AS N HheRENRENs IS Rty créfier bR THRE]3 !:LMRM f%nbfepgegedtiie  RNCs

|s utilized. Each RNC 36-40 is connected to a nmobile switching center (MSC)

‘Miha%t%!rd‘got) 'ﬂ{uﬁ‘ Iési@%?ﬁqgﬁa ﬁgocteg)sog‘ Prf'eagé) ge?ec'\ﬁg}[@é%w&% ha\;gﬁ’ %g}ggg ni cate

WI t hi'n es of conmmuni Cc channel s such
as de |ca ha ed and_.conmo S|cal ch ransfer data
bet w&BAY r@%&r’e BURRH HOPht f’%u‘l’%ﬁ Hz@lﬂga S cSRagiean %rﬁ&}‘}eél V¥hannel s
are used r)[/ mul ti pl e UEs. 20-24 or users. of these channel s carry a
vari d%apsps &aﬁlalqlnMItthOﬁ&ai ehagomek da'@of?t"r%‘lch éf?dlsg% PAPGknBaERE & ISﬁlﬁ?e shar ed
and common channels carry data for different users, data is sent using |
pr ot svenlydtiviaible by Ny @OuEjd procpssok seans providiogrthe dogitajwhaniz] dets frequl at e .
the 27 March 2007 9 flow of data fromdiffering sources 48, 50, 52 into a
channied MAC hyeotd ttad pkysicad layer wisedid given aomsport &hamaélasusplilrﬂdw of
transmtting data to the UEs 20-24 is a forward

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 sizes of a first

MAC header set to a first fixed size for transport blocks transporting data for the same

transport channel and same selected logical-channel data, with the first bit size of the MAC

header plus the first bit size of the logical-channel data equal to one of said TB bit sizes, and

- with a second bit size of a second MAC header set to a second fixed size for transport blocks

transporting data for a different transport channel or different selected logical-channel data,

~ with the second bit size of the MAC header plus the second bit size of the different logical-

channel data equal to one of said TB bit sizes.




access channel (EACH) 58. As shown in Figure 3, the EACH riginates in a
RNC 36 and is sent to a node b 28-34 for wrel ess transﬁ?ﬁ%@ﬁ%%Q@?a spread

spectrum signal to the UEs 20-24. The EACH 58 carries several data types
from various sources, such as a co n control channel (CCCH), dedicated
control and traffic channel (DCCH and DTCH), and a downlink and uplink
shared channel (DSCH and USCH) control signaling via a shared control

| ogi cal channel (SHCCH). The EACH 58 al so carries control signaling out of
band and simlar data transmtted via the WR 42 fromother RNCs 38-40,
such as CCCH, DCCH and DTCH control data. Various controllers are used by
t he RNC 3®thor objuctsodnd hévddtagesotvilll deaapparemtadi and ofkrdiaaty sitillein thel C) 64
handl es the CCCH. A dedi cated nmedi um access controller (MAC-d) 66 handl es
t he RECHont hiee El(dWing ddratled deectiptiornofes presemy poticered( dAbodimerddfhandl es
the DSCH, USCH control signaling. Controlling the EACH 58 is a common
medi yie aneasencontroller (MAG-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 physical |ayer 72 to associ ated physical channels 76. Each

~of the TrCHs 74 is ﬁﬁf@ﬁbﬁmﬂbx@f&g%{(ﬂ@ {ng]idzgil channel s 78. The
ocks

Tr CHs conmuni cate by using transport ) which are conprised of a

neader has 890kt 200 P o A R ael 1| QUETef CHTPRE SRR | on

Pref%rabl .Ct Ele RL? PDU is defined by data octets, so that the RLC PDU bit
si ze 8% YIRS Preferably, the TrCHs 74 include a dedicated

channel , & downlink. shared channel (DS , a como acket channel
Cenen BB s SR Mne Mo RERSS SNCIE o RgpTimer ot chued chavidl (FaGh . a
pagi ng channel (PCH) and a broadcast




channel (BCH). The associ ated physical channels include a_dedi cat
physi cal- channel (DPDCH), a physical downlink shared cha%? Cg‘ é%—!)
physi cal common packet channel (PCPQ@H), a physical random access channel
(PRACH), a secondary common control physical channel (SCCPCH) and a

pri mary common control physical channel (PCCPCH). O her transport and

?Bég—l;:alm t Rﬁl%r}llel 3316@@%5@ supp f'E‘gqed sucgkgs aFéé)l I nk shar ed. chanr}é]a_Jhe

| ogi cal channel s prefer abI y include a dedicated traffic channel (DTCH), a

dedi cat ed cBigureld hmmaMMMmaﬁﬂg@ﬂiaﬁﬂiel % t &
common control channel a commn traffic channel (CTCH), "a paging
contr Jee] nt tol.. channel

pr ef errehghassgél a%’lﬂon; é ?%Iﬁlééf? annv'"u%\?athr? 1y S, AR %%&?C@F
channel's is illustrated in Figure 4 For exanple, the FACH may transport

dat a ttga@tnegostl@mscf dnvemiipnone of the set of |ogical channels including
the DTCH, the DCCH, the SHCCH, the CCCH, or the CTCH Simlarly, the RACH
transports data to the PRACH from any one of the set of |ogical channels

i ncluding the DICH, the DCCH, the SHCCH, or the CCCH 27 March 2007 11 In
order to nmake efflgi 0f, - ' finit] Lt i.s desirable to be
able to use all 5@@@3%&@1’5@%‘3&*’%&%@&9@ types supported
by a respective TrCH This allows the number of specified TFs for a TFS to
be m ni ni zdfigtherkblustrads ca ngompligied witcloxespeadl spbbiremm%idsi dividoh he

nunber of RLC PDU size optlons reduci ng the overhead associ at ed with RLC

mor oS p0Res REOMAT colhdRelciror i B8 hadk o SEHBhim B Gublamar

support limted TB data payloads, i.e. the anmount of data
18 communicates with associated user equipment {(UE) 20-24 such as a mobile

terminal (MT). The node b 26 has a single site controller (SC) 30 associated with
either a single base station (BS) 28 (shown in Figure 1) or multiple base stations. A
Group of node bs 26, 32, 34 is connected to a radio network controller (RNC) 36. To
transfer communications between RNCs 3640, an interface (IUR) 42 between the
RNC:s is utilized. Each RNC 3640 is connected to a mobile switching center (MSC)
44 which in turn is connected to the Core Network (CN) 46.

To communicate withiﬁ 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 camry a
variety of data including traffic, control and signaling data.

Since shared and common channels carty data for different users, data is sent

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




processed as a single unit from higher layers within NA nd thl%é) bi t
al i gned MAC header resolves both the radi o resource effl W{F Pdes

associated with TB size signaling an§ RLC segnentation and paddi ng
overhead. The alignnent is perforned by maintaining the mninmmsize MAC
headers for the Logical Channel and TrCH conbi nations that support limted

TB dat a payl oad si zes and i ncregsi head 0= tgm - oad
si ze $lonsiof idata ﬁ@mmﬁ?ﬂ%§°\f"€9‘}§@ @g% efl%{‘—ﬁogd %(%m egé)é?ﬁ t he
data payl oad size limted conbinati ons have I\/AC headers of X octets (total

octetgleg: Y bit (extra bit offset, less than 8) sizes, and non-limted
conbi nati on have headers of A octets + C bits and B octets + D bits. Then

the Cand D bits are .adj > l{Re T AE 9§ alflorsaf@ans A
and/or B OQI&%OW tl?é'!“F %@ﬁt@gﬁﬁoﬁé&%@tt&tﬂe |%@%gt r?ecessary f or
A and B octet sizes to match the X octet size sj ﬁe TB.sjze = ader +
RLC P@bb@@@hhﬁﬁelqmmssgmmmgwﬂ,fb@m& 58 origmAtes an oct et

size. MAC headers |ess than an octet in length are permtted, and in fact

desi r%%le zaidols ﬁﬁﬁgf a A\fgf“%-d[@é @@ﬁusﬁanl‘&rwépréﬂﬂipecmhimm si zes

speci st gnali ng a specific TrCH channel wll have a Y bit

Log cab J&E‘éﬁs@%tsﬁ%ﬁ cHPAT B ol Sl AR 4,

octet sizes do not necessarily match between different Logical Channel

types qsR-Sofiftidd b&istrat HannelO(CEEH) N dedightedgamiral tandaippifiopphianm

sizes to conformto the allowed TB sizes. This does not necessarily nean

RLC PDU s o ,be res USTEY cohtdate it
S al\ﬁé@s %ﬁg B‘I"é @tﬂ%e&ﬁ@@%ﬁ/ﬁ%scgg%r si ze between the
new and old TrCH s |nthe all owed TB siz h t Cheaders
each Wigrlingpeianayhiradcoatrd] idgicad ehapnel ESHCCFb Tho FACHSY aldo

control signaling out of band and similar data transmitted via the TUR 42 from other

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

Various controllers are used by the RNC 36 to control the flow of data. A
radio link controller (RLC) 64 handles the CCCH. A dedicated medium access
controller (MAC-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 2 common medium access controller (MAC-c) 60.

With reference to Figure 4, there is illustrated a preferred channel mapping

vnith respect to the MAC layer 70 and the physical layer 72. The transport channels

| (TrCHs) 74 transport data over the physical layer 72 to associated physical channels

76 Fach of the TrCHs 74 is associated with one or more logical channels 78. The

TrCHs communicate by using transport blocks (TB) which are comprised of 2a MAC

 header and associated logical channel data in a RLC PDU. The MAC header has




aligned TB size offset. The offset is preferably defined h t
limted Logical Channel and Tr CH conbi nati on bl ock si ze,ﬁvﬁagﬁ%%peci fic
to the TrCH type. Therefore, each TrCH type has an i ndependent optini zed
MAC header bit offset. The invention has the additional benefit of renoving
processor intensive layer 2 bit shiftilhg requirenents in the UE and BS
equi pnent. Wth a common TB size bit offset for all Logical Channels types
supported by a specific TrCH, it is possible for received radio

| ayor 1+ SBFPRCCHAARE il GIsh et AR AR B R R st by

physi cal, | ayer which is al rea%y involved in bit manipul ations w t hout
- addi ng da@iadtenao thabtheddbC B bip pize eduals Cantdidulp 8.hi s requi rement to the
hi gher | ayer processing requirements. In 3G system design, RLC and Radio

Resource ConPrefordRRCIhe TH{HL94 GRBRIAR! £ deRkhiEX RRGARECDEFH, USAGRhRnR! OCks

whi ch start on oc boundari es. C hea for spec ave

vari abl g Dbi ffsets dt,.{S only possible to ' it shjfting in BS
down- 1 i ﬁ@%@&ﬁwﬁﬁscﬁmﬁ%@ﬁ%@a&kﬁ &Wﬂ@k&fﬁomdqm agerss shagel] i nk
cases 27 March 2007 13 it is not possible for the physical |ayer to be
~aware ofRARd hadhewatdyeess ogamedl (EAGHEla pagime chaaiel (RBCH)emdthbrdadtast

offset. Only if the bit offset is conmon for all transm ssions across the

Thyers SARTIBCIDC THE Sisct el i QTSRS In e e eGP e
Transpor,t Bl Cé?é)ﬂ%}r sizes for each define Transport Format (TF) allowed
on & spRammel (RRPCH)ca parsies! dowidink ishereris ciaanel (ADSGHpeanphysicakd t o

- reduce the signaling load. It is al o) h_ecessary to choose TB sizes wisely
si nce Rio@nRion paokut mam-@@h@}@pgl hysidal ¢hrde ddcess Bhasial (PRACHYad
o

Preferably, there is a maxi num possi ble TB sizes in each TrCH's TFS.
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 logicgl channels preferably include a dedicated traffic channel (DTCH), a
dedicated control channel (DCCH), a shared confrol 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 éxamp]e, the FACH may transport data to the
SCCPCH from any dne of the set of logical channels including the DTCH, the DCCH,
the SHCCH, the CCCH, or the CTCH. Similarly, the RACH transports data to the

. PRACH from any one of the set of logical channels including the DTCH, the DCCH,
the SHCCH, or the CCCH. | |




Specifying all 32 results in a significant signalling |oag tha uld be
avoided. Although it is also inportant to have as many %o%@bzgﬁ?possi bl e
on transport channels which have vayjf abl e transm ssions since RLC -
Acknow edged Mbde (AM and Unacknow edged Mode (UM PDU s will be padded
to match the next larger TB size when the previous |ower size is exceeded.

The rel ation between RLC PDU and TB sizes is.as fol. - ' MAC
Header Si zR; drdet® mk@ﬁ&lmtm*i@@éf%é%ﬁﬁw* %W‘ﬁ?éﬁ%%ﬂ} size is
al ways octet aligned and in Time D vision Duplex (TDD) a variabl e,

non- ogt Sﬁtea%é kggaﬁem headeforal Bbgical Ulenaélotypes sgparkedl Y dRESPHUeof f set s

nmust rnto account when specifying the allowed TB sizes. In TAD,
wi th the exception of DTCH al |. ' FREL, 6O HinRized dheredy t he
FACH Trﬂlkeﬁhﬁaﬂllmysmcpﬁglhgggﬁs P‘é’ﬂr%grfglg?fcgr om t he prior art to have the
27 March 2007 14 sane bit offset (+2 bits for RA bits for FACH
when P&ﬁubi%ﬁghﬂ%f averlpadnwhils madnrzing/ibg )‘1.‘1“1‘?95&? @i‘{ﬂ m@%ﬁ %P@ %t erred
prior art C header size specification. Table 1 Prior Art TDD RACH FACH

- MAC Header Sizes by Lodi heiah a6l paddingrCTB aEl TBSUE- i d
o T Fredusingffepve F%@%S%E%%@gf%é%#@%m 32°16/32 4 25/41 CH COCH

FACH 3 NA NANA3 CICH FACH 3. NA INA . .
assignment is accomplished without increasing M%é ﬁeadcr sizes for TrCH logical

channel combinations that support limited TB data payloads, i.e. the amount of data
processed as a sihglc unit from higher layers within MAC and RLC.

A bit aligned MAC header resolves both the radio TESOUICe efficiency issues
associated with TB size signaling and RLC segmentation and padding bverheai The
alignment is performed by maintaining the minimum size MAC headers for the
Logical Channel and TrCH combinaﬁons 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 (fotal octets) +Y bit (extra bit offset, less than 8) sizes, and non-limited

combination have headers of A octets + C bits and B octets + D bits. Then the C and

D bits are adjusted to match Y bits. In some cases this means A and/or B octets must
be incremented by one octet. It is not necessary for A and B octet sizes to match the X
octet size since TB size = MAC header + RLC PDU and the octet aligned RLC PDU
.will conform to the available octet size. MAC headers Jess than an octet in length are

pennii:tcd, and in fact desirable, in such cases X, A or B may be 0.




SHCCH FACH 0/3 (Note VA NA NA 0/3 1) BCCH FACH 3 I\l/Aéj/@ N{é@ DCCH DT
RACH 2 2 16 4 24 CH CCCH RACH 2 VA NA NA 2 SHCCH RA f’?(?eNIA
NANAO/2 1) Note 1: SHCCH does ntit require TCTF when SHCCH is the only
channel assigned to RACH or FACH Wth the prior art MAC header

definitions, octet aligned AMand UM RLC payloads will result in two

possi ble TB sjze .bit offse CH and FA t | '

channel ty@im%ﬁ?@éﬁe&&g@ §1@1a§pg§55| t@%@@r&%%@éﬁ%@@% or 2
bits for EACH This potentially doubles the nunber of Transport_ Formats
that angesit bifsée Thae® bitestTont bRAGHapplitabkoie tiroMACeaders far all Logighcy of

TFS signaling and allow for nore RLC PDU size choices, it is necessary to

have g.commpn TB Si ' cr MAChRaglRi ociesised 86 noECH,
| SH%@@%ﬁapﬁiﬁﬁ%%uﬁgL@g%ﬁae%ﬁé?%é these channel s 27 March 2007
15 operate in RLC TM where RLC segnentatj o acropss nul ti radi o franme
TTl s mscemsarilyponatchl betwomy éﬁﬁﬁ@ﬂ%th@ﬁﬁief EFE’&?S&H‘}F# fﬁﬂf eflgldipﬁc se the
DCCHI DTCH TCTF by 2 bits on RACH and EACH. A preferred coding is reflected
In Tal&bﬁkﬁy@%ﬁ’%@z ePAte ap) b iRIEC PIVUT sibACH acufoRiCme v sllowedEB in

‘conmon s of OCtet+2, i.e. 2 mbdulo 8, and FACH TB si zes of
octet+3, i

the al§igest ;,Ietii%?l?cgsﬁg&gt?qqsqgs )9ttr.r1]§arn RECS B S hadlbo BEIEGLeR Whedl sviilHRRE ' S

between TrCH types, since it is always possibie 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. Thc offset is preferably defined by the most limited Logical
Channel and TrCH combination block size, which is specific to the TrCH type.
Therefore, each TI;CH 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 shiftinglat the physical layer
which is already involved in bit manipulations without adding additional overhead, as
opposed to adding this .requircmeﬁt to the higher layer processing réquirements.

" In 3G system design, RLC and Radio Resource Control (RRC) entities gencrate
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 possi_bjc to avoid bit shifting in BS

down-link and MT up-link transmissions. In the MT down-link and BS up-link cases




and RNC layer 2 bit shifting requirenent. The RLC generat n ects to
receive octet aligned PDUs. Wth variable bit shifted M&Z’éz only

the UTRAN Down Link (DL) and UE Up 13 nk (UL) MAC PDU s could avoid |ayer 2
bit shifting by padding the MAC header and providing a paddi ng indicator
to the physical layer. This is not possible for the UE DL and UTRAN UL

transm ssions since physical layer s una f. 1he, | ogical +C | type
on RAftHs awé pessible for thephysedl Iayer @f'?“s%‘i”aﬁe\sl\gfé@ﬁg’r%ﬁ?‘e'faé’gg L?&qcﬁ‘loggﬁ‘?ﬂﬁ
channel types supported for a given TrCH, the physical |ayer can pad the

MAC heaslemat defiféEthedit 6ffséth Ol iDthabit of SERANcomman forialditragsmigsianst or i s
neededin UL or DL since the padding is constant for the TrCH The nunber

be. i Apis dhe HoTic eBtoRE o Ean o FRF M bR 3O QPR G GOV

al l ow a maxi num nunber of octet aligned RLC PDU sizes in AM and UM for
ef fi cl®irs raadSfer of DCCH DTCH data. In TDD node bit shifted MAC headers
potentially doubles the nunber of TFs that need to be defined on RACH and

FACH . Tr Gy Adf{ph 0 otnat'S5d @it ishalfl i @sbdMiCibfine GhangpestiBlodin

requiring Fayer ting for a DL and UTRAN UL transm ssions on

RACH and FACH. MAC 27 Narch 2007, .16 h it glign - b ' to
avoi d (EBpIsizestfossagh defing;Lraospart #Waﬁwﬁﬁ%’?@tmpﬁrsﬁ’g%%’é%é and
| ayer 2 bit shifting. As in the prior art, the MAC header preferably

~incl ugﬁﬁl&ﬂﬁfﬂﬁgm@wwmmmmm@hﬂnmmm rddueeTbersighaling leada It isag t hat
provi des identification of the |ogical channel type on FACH and RACH

transport channels, .,i. e, e -] | RE.(BPEY paB8ilE chd Gchmatikdlly or
dedic %Un?‘:(?é?aéﬁltomgﬂ%eelﬁn#gghg%élg%ﬂ%nﬁke thepgri orr art, the preferred
size and coding of TCTF for TDD are shown in Tables 2 and 3.

increase transmission overbead.

Preferably, there is a maximum of 32 possible TB sizes in each TrCH’s TES.
Specifying all 32 results in a significant signalling load that should be avoided.
Although it is also 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
H.cadcr Size + RLC PDU Size.

In the preferred RLC AM and UM, the PDU size is always octet aligned and in |

Time Division Duplex (IDD) 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




Tabl e 2: Coding of the Target Channel Type Field on FACH for %QE?TF
Desi gnation 000 BCCH 001 CCCH 010 CTCH 01100 DCCH or 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

COdI ng will be discarded by this version of the protocol) Table 3: Coding

o1 ool BFseirER Gt 1HABACH 58 VLB, bt FACH vestaiel 1ogieilcodi ng

W|I.I be discarded by this version of the protoco 10 SHCCH 11 Reserved
( PYenvelshatehiafiooed).ng Tabld 1becfltcic ar pecfehedt piier vt MAC dieatdbee simeot ocol )
------------------- - 27 March 2007 17

specification.
Table 1
: Prior Art TDD RACH/FACH MAC Header Sizes by Logical Channel Type
Logical CH | T'CH TCTF UE-id UE-d C/T Field | Header
o Field Type Size
. DCCH/DT | FACH 3 2 16/32 4 25/41
CH .
CCCH FACH 3 | N/A N/A N/A 3
CTCH FACH 3 N/A N/A N/A 3
SHCCH FACH 0/3 (Note |N/A N/A N/A 0/3
1)
BCCH FACH 3 N/A N/A N/A 3
DCCH/DT RACH 2 2 16 4 124
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

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 mo.re 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




Note that the preferred size of the TCIF field of FACH fq 1;I'/Jlt%)D isz%oiither 3
or 5 bits depending on the value of the 3 npbst significant T“P ~“The
preferred TCTF of the RACH for TDD i% either 2 or 4 bits depending on the
value of the 2 nost significant bits. Bit aligned MAC headers all ow common
TB sizes to be defined for different |ogical channels on the sanme TrCH.
Common TB si zes reduce si | i ng over head and tent.iaglly ilnecrease the
opt i ovperpterinRECAEM 3“&?@%%?’ Pﬁ@ih@‘&é’é’?@ﬁ}‘gﬁﬁ%ﬁ#@?@‘?& 5%%%uci ng
the need for padding in AMand UM This is especially inportant for RACH

and A8 aMRrsforbiethe pirefersdsoluiiois toppeedse thie YCOEYDACH TCTBbLY
types. Optinmally for BACH and FACH, each TB size specified can apply to

DCCH, \ S d,DT. T . j i1 Yo node
152 B A6 gnagub ) A olara oRiing s icesef BRIt Danids Bk, TES,
of RLC PDU octets. By specifying the total nunber of octets, it is not
necesmspactively o BACH hed TRB.CHACThisatesulis yive commembshCHh ABnsizes Qfnce t he
header offset is the sanme for all logical channel types. It is also

POSSi Bl 0; 8P i UG LB FASCRITI lcd 0FRRId SRARoBUIg Bhi ng by t aki ng

i nto accoun angé 1 n MAC header octet offset. Table 4 is a preferred

specification for a Jra ry ., For mat, t (TFS) .n 3.3G system References:
1. 3GPP Ts@mr\hﬁpﬁgﬁg?%h%ﬁngﬂ A EW%SP‘* 2%@’8 &ﬁﬁ’of oV (he IR

TSG RAN Working Group 2 Meeting #10, Tdoc R2-00-060 27 March 2007 18 Table
4 TrapPRNC 15 mebit ShifiinghShuirahentyaThe RINE getnbtsles afd pepeatitoSeeivei cs

- description | ement/ G- oup nane reference CHO CE Transport M

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 indicator to the physical layer.
This is not possible for the UE DL and UTRAN UL transmissions since physical layer
is unaware of the logical channel type on RACH and FACH.
If the TrCH bit offset is constant for all logical 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 TES on a specific
TrCH should be minimized to reduce the layer 3 signaling load. It is also necessary to
~allow a maximum number of octet aligned RLC PDU sizes in AM and UM for
efficient transfer of DCCH/DTCH data. In TDD mode bit shifted MAC headers
potentially doubles the number of TFs that need to be defined on RACH and FACH
TrCHs. Additionally, variable bit shifted MAC headers result in requiring layer 2 bit

shifting for all UE DL and UTRAN UL transmissions on RACH and FACH. MAC




channel type >Dedi cated transport The transport channel S%gﬁfq[ncﬁ:ﬁ J'7hat S
configured with this TFS is of type DCH >>Dynam c Tran P to Note

|  Format Information <maxTF> >>>RLC]&i ze MP Integer Unit is bits

(0..4992) Note 2 >>>Nunber of TBs and MP 1 to Present for every valid TTI
Li st <maxTF> nunber of TB's (and TT for this RLC Size. >>>>Transm ssion
CV- Inte er Unrt IS nB. me I nterval dynam c (10,20, TII, 40, 80)

>>>>Nh rdeE@pd to avpid dyplication of s1zesdofinionsdar oetats por t
The transport channel channel s that is configured with this TFSis of a
type aﬁgﬁe@umjmm@Qmmm@sport MP 1 to Note Fornat Information
<maxTF> >>>RLC Size M Int eger Unit is b| ts (0..4992) Note 2 >>>Nunber of

TBs and MP . L0 Pr esoernétrt,f 5 NARS Headll prcferably includes a Target Channel Type

Field (TCTF). The TCTF field is a flag that provides identification of the logical
channel type on FACH and RACH transport channels, 1.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 7 BCCH
001 CCCH
010 CTCH
01100 DCCH or DTCH
Over FACH
01101- Reserved
01111 (PDUs with this codmg will be discarded by this version of the protocol)
100 SHCCH
101-111 Reserved _
(PDUs with this coding will be discarded by this version of the protocol)

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

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




TTI List <maxTF> nunber of TB's (and TTI) for this RLCrT?'J(zgﬁ. E>>§ngunber of
MP I nteger Note 3 Transport blocks 0..512 >>>>CHO CE RS >FDD (no
data) >>>>>TDD 27 March 2007 19 Information Need Multi Type and Semantics
description Elenent/Goup nane refgrence >>>>>> Transm ssion CV- |nteger
Unit is ms. Tinme Interval dynam c (‘10, 20, TTl 40,80) >>>CHO CE Logi cal M
The | ogi cal channels Channel List that are allowed to use this RLC Size
>>>>ALL Null Al logical channels napped to this transport channel.
>>>>Configured Null The |ogical channels configured to use this RLC size

inthe BB¢ ARPRLAGCHD: of e FéTREdE A PREH f5NTDD S MeFa06r 9'bits the
depending on the value of the 3 most significant bits. The preferred TCTF of the RACH
for TDD is either 2 or 4 bits depending on the value of the 2 most significant bits.

Bit aligned MAC headers allow common TB sizes to be defined for different
logical channels on the same TrCH. Common TB sizes reduce signalling ovcrheafi and
potentially increase the options for RLC PDU sizes, which incrcascs 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
épeciﬁcation for a Transport Format Set (TES) in a 3G system.
Refercences:
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




previously stored
t he | ogi cal
Identity MP RB
| ndi cates the rel evant
Channel s corresponds to the first, "1"

second UL | ogi cal configured for

"0

channel

channel s that are
identity 10.3.4.1
RLC (0..1)

configuration otherw se >>>>Explicit

allowed to use this

>>>>| ogi cal
| ogi cal

this RBin the |E"RB napping

Channel
channel

CV- UL-
for Logical
corresponds to the

i nfo". >>Sem -static Tablepér tTranspoirt Formmat Set (TFS)i on static
Transport Format “Informa- tion 10.3.5.11 27 March 2007
Information Need Multi | Type and | Semantics description
Element/Group name reference
| CHOICE Transport MP
channel type
>Dedicated transport The transport channel
channels that 1s configured with
this TES is of type
DCH
>>Dynamic Transport | MP 1 to Note 1
{ Format Information <maxTF> |
>>>RLC Size MP Integer Unit is bits
(0..4992) | Note 2
>>>Number of TBs and | MP 1to Present for every valid
TTI List <maxTE> number of TB's (and
Tﬂﬂ)fbrﬂnsF&iISmr.
>>>>Transmission CV- Integer Unit is ms.
Time Interval dynamic (10,20,
TTI 40,80)
>>>>Number of MP Integer Note 3
Transport blocks (0..512)
>Comimon 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>
| >>>RILC Size MP Integer | Unit is bits
(0..4992) | Note 2
' >>>Number of TBs and | MP Ito Present for every valid
} TTI Last <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

ij%l ?@@5 Li sts

| nt eger
this




20 Condition Expl anation
usage is indicated in |E Transm ssion Tine

Transport For mat

| nf or

mat i on.

Dynam cl Tl

O herw se

This IE is included

| nt er

it is not

val in
needed.

Al

UL- RLCLogi cal Channel s If "Nunber ofl@plink RLC | ogical channels” in |E "RB
mappi ng info" in this nessage is 2 or the |E "RB mapping info" is not
present in this nessage and 2 UL | ogi cal channel s are conflgured for this
RB, —then—t-hi-s—-E-is—present herwi-se—Hhis Yot NSFE—The
par hbtfosmation e rat t chir g Needi blit eM‘ﬂi i n Tﬂﬂ%a%flt rﬁﬁm%ﬂ%ﬁmﬂpﬁw
specElemant/Gmuplmeer, it is ﬁot cur r entireferanceilne with the descrigtion
in ,2;5;392>T1Q,1gg'15151gi0nThe gvsst ihstance of} Inbsgepar grthtieis miwnber of TBg and M
List ?ﬂ? Jie Dynam Laaspprt format ofﬂy,matlon correspond to
tr spor ormat O for s trapsport ch t He second to transpcrt
for nd-_so-on.— Thetatal—hprber—ef —gent i gurec t.ansm" ottrat-q4 for
each>PPERQIGE Logiasiel |8Bs not | exceed <naxTF>. NG hihedogieal t&@!ﬂ‘%%lt eq
chan@abBrel BkC size' rdflects RLC PDU sife. |n FDpthatrare alowed tohsangl s
' RLC size' reflects actiual TB s|ze. In TOD for conihik RIDG§ied s si nce| MAC
heafd nmotoctet arigned, fo cal cul dt B™Si Z r bift
offset q’?idded to thz sgecifi ed si ze (silﬁﬂlar t(%]%ﬁ% QIlate casg) .
_Ther_efore for TDD DCH {TrCHs the 4 bit C/T is addgd” tll pl exiing is
applied, for FACHthe 3 bit TCTF offset lis added oft cremngls he 2 |pit
TCTE-sif-Configaraidded. NOTE 3: If the nunijafulbf trctﬂﬂq@doglmldcameb 0,/ and
Optjonal |E "CHO CE RLEC configured to use this
RLC size in the RB
mapping info.
10.3.4.21 if present.in
this message or in the
previously stored
configuration otherwise
>>>>Explicit List 1to 15 Lists the logical
channels that are
allowed to use this
RLC size.
>>>>>RB Identity MP RB
identity
10.3.4.16
>>>>>Logical Channel | CV-UL- Integer | Indicates the relevant
RLC (0..1) UL logical channel for
LOgiGal th_is RB. uou
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




node" or "CHO CE Transport block size is absent, it inpl |2er¢,Mt Cﬁ Oﬂﬁ RLC PDU
data 27 March 2007 21 exists but only parity bItS exi st a @ nber of
transport blocks = 0, it inplies th? nei ther RLC PDU data nor parity bits
exist. In order to ensure the possi qity of CRC based Blind Transport
Format Detection, UTRAN should configure a transport format w th nunber of
transport block o O, with a zero-size transport block. The following is a
listing of acronyns and their meanings as used herein: AM Acknow edged
ModE I:SLL‘H Br oadca:ghrn&aghr ol Channel CH Br oadcaqg 'ﬁgﬁgﬁgh BS Basé Stfati on
CCCH~€otmrat ntror—Channet—CBVA—Cod e |v Lt phe ACC [ CN—or e
Net A nmon Packet Channel CI'M S‘fifif"é ﬁ U8EE+
Dedf cated Control Channel DCH Dedica @dﬂw[ﬂr@éﬁsﬂ_@ﬁ@@m—l
Ded| cat ed Physical Channel PDSCH Phy jlnteivabimBémnistadleaFeadspah Eomat QSCH
Downhl i nk Shared Channel DTCH Dedi cat pthfdaahfio OhepRile it FAEGT eedahr d Acess
Cha TH.-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 WGI
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 Sformat 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 common channels since
MAC headers are not octet aligned, to calculate TB size the MAC header bit offset is
added to the specified size (similér to the dedicated case). Therefore for TDD DCH
TrCHs the 4 bit C/T i;<: added if MAC multiplexing is applied, for FACH the 3 bit TCTF
offset is added and for RACH the 2 bit TCTF offset is added.
NOTE3:  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




MAC Medi um Access Control MAC-c Common Medi um Access Contr.0] %ﬁg

Dedi cat ed Medi um Access Control MAC sh Shared Medi um Ac s]g? P mBC
Mobil e Switching Center 27 March 2007 22 MI Mobile Termi nal NRT Non- Real
Time PCCPCH Primary Common Control Physical Channel PCH Pagi ng Channel
PCPCH Physi cal Common Packet Channel PDU Protocol Data Units PRACH

Physi cal Random Access Channel PUSCH Physi cal Uplink Shared Channel RACH
Random Access Channel RAN Radi o Access Network RLC Radio Link Control RNC
Radi o exdstobriondy parity biss exinRdf Reonunbersefi franspodrhlodks = 8citsmpbiesthrat r ol | er
SCCPCH Secondary Common Control Physical Channel SHCCH Shared Channel

Cont r QlejthBARNE! PDU data nor parity bits exist. In order to ensure the possibility of CRC

based Blind Transport Format Detection, UTRAN should configure a transport format

with number of transport block <> 0, with a zero-size transport block.

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

AM Acknowledged Mode

_} |BCCH  [Broadcast Control Channel
BCH Broadcast Channel

BS Base Station

CCCH Common Control Channel

- |CDMA  |Code Division Multiple Access
CN Core Network

CPCH Common Packet Channel
CTGH Common Traffic Channel
DCCH Dedicated Control Channel
DCH Dedicated Channel

DL Down Link
| } DPDCH | Dedicated Physical Channel
ppscy  |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




TB Transport Bl ock TCTF Target Channel Type Field TDD Ti n Duplex
TF Transport Format TFS Transport Format Set TrCH Trané%ﬁw? %ﬁ@hﬂ
User Equi prent UL Up Link UM Unacknggledged Mode USCH Uplink Shared
Channel 27 March 2007 23 Caim 1 CDMA t el ecommuni cation system
conprising: a plurality of protocol |ayers including a physical |ayer and a
medium access_control (MAC) |ayer such that the MAC | ayer provides data to

t hef Mpsi cal | Mutdle Pérmingl urality of trpnsport channels; each transport
cha channel s for transporti ng | ogical
chahh&T dat Wil’rﬁ{?ﬁlt']ﬁ&ﬁ-‘sport channel dhta; at |east one transport channel

assppi [ftﬁd cthanne] s having at |east two | ogical
chawﬁgﬁs QI% gl caI t ypes; said physical |ayer receives

bl ofks _of dal - atJ he transport blocks of data
i nc| BEGEE of aPaamgrﬁEmap and Iog| cal chpnnel data for one of said

E:LZ -:E@ij&gfawﬂ?%r Ié%‘ %(r?t ﬁoc | chln E:rhgﬂflgf)r 1E r g&amgl ’se:i hgf | ?glg?glal
gha RPIE ass|oRickbes] mmmmhe given transport channel;

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
1 SCCPCH | Secondary Common Control
‘ Physical Channel
SHCCH | Shared Chaunnel Control Channel
B Transport Block
TCTE Target Channel Type Field
TDD Time Division Duplex
TF Transport Format
TES Transport Format Set
TiCH Transport Channel
UE User Equipment
UL Up Link
oM Unacknowledged Mode

UsCH Uplink Shared Channel




each transport bl ock having one of a selected limted fi of
transport block (TB) bit sizes; the |ogical channel dat g%@?“’gg@ﬁ;
transport block having a bit si ze evenly divisible by a selected integer N
greater than three (3); the MAC header:gor each transport bl ock having a
bit size such that the MAC header bit™size plus the |ogical channel data
bit size equals one of said TB bit sizes; the MAC header bit size being
fixed for transport blocks transporting data for the sane transport

channel and sane sel ected | ogical channel, but nay be different fromthe
---- I I 27 March 2007 24 MAC header bit size for
transportfﬂwnbks transporting data for a different transport channel or a
di.f ferent selected |ogical channel; and said at |east one transport channel
associated witH.a LﬁgﬁﬂdﬁtdhanmahﬁsﬂtmhanﬁngmmpﬁﬁMgast two (2) different
types of logical channels, a fixed MAC header bit size associated wth
each | ogi cal Cf&%ﬂiﬂﬂﬁty\dﬂnﬂtd&olsl@ydﬂs ﬁaelﬁxdilaglarpﬁygi@l ROéreed 8 weddiinhadcesach fi xed
MAC header bit size equals Mnodulo N where Mis an integer greater than O

and | ess thaRoNMAPPRLE! fich thaP IRAAATOR éFﬁﬁBﬁdésde?dﬁVth&’EHysﬁ&'l 1Aeseai ating,
for a given transport channel associa wth a | ogical” channel set having

two (2) d| gi cal channels, a fixed MAC header bit size
with each? %gl:{tggfﬁrﬁgnneq%élfhl n said set with each fixed MAC header bit

size equal M modyl o N where is a.s ted i r than .hree (3)
and M s an | needErEPEA B SURE 6 sthat [eLe paRtRTo 8% essor
means sel ecti nglaangl ogi cal. _channel havi ng | ogi cal - channel dat a for

transport legicphthanae dagrwithiyirangport ehanedatagssoci at ed with sai d gi ven

transport channel, wth I ogi cal -channel data for each transport bl ock
having a bit siaz baaﬁumnlhymspom chiatnad associated with a set of logical channels having at

least two logical channels which are different logical types;

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

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

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

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

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

same transport channel and same selected logical channel, but may be different from the




by N, and said processor neans providing the |ogical-cha dat romthe
MAC | ayer to the physical |ayer via said given transpor%wﬁff%eﬁ@s a
plurality of transport-blocks of data, with each transport bl ock of data

i ncluding a MAC header and | ogi cal -chakgnel data for said transport given
channel, with each transport bl ock of “data having one of a finite nunber
of transport block (TB) bit sizes, with a first bit sizes of a first MAC
header seMAG hegderibitssiz¢ forelganspod Hlorkstiranipybing dsfaotis differens dransprgt dat a
for the sane transport channel and sane sel ected | ogical -channel data,

wi th t he ¢Haneal oba diffsrentsaléctadegindChansgldend pl us 27 March 2007 25 the first
bit size of the |ogical-channel data equal to one of said TB bit sizes, and
with a secondsai @t lsist enoframper chadcMs dnseldwith adogicd chamwt seidatingatl si ze
for transport blocks transporting data for a different transport channel
or differlemt tsel(@odiffdrehiviypesadt lopmaindlannaiq paixediMACt Ivaderduipsize bisocigede of
the MAC header plus the second bit size of the different | ogical-channel
dat a equatvith @adnéogifal shathel Brithiit ssidzees beidg skldChisuch| thatoearh nfibedt MAC syst em
according to claiml|l wherein: a processor is provided for associating, for
a given thicadabirdizecdyanale M nasialcN attete Miistah istegd Qireatdr thdnathared lessetharhByi ng t wo
(2) different types of logical channels, a fixed MAC header bit size with
each | ogi whdreighannel within said set with each fixed MAC header bit size
equal M nodulo N where Nis a selected integer greater than three (3) and
Mis an integed pefcesbeimdaRans pedvadedOfor aa3sbdiing, Fran divenstiripiit AbRERDI

sel ecting a | ogical channel having |ogical-channel data for transport from
a set of Jseshi#ad wihanegts cﬁﬁﬁ@pée%@ﬂn%wmzaaﬁﬁfeﬂtw torang@o chaklsnnel
with the |ogical-channel data for each transport block having a bit size

evenly digili Dia hBeNbitadst With Gali MpE&S QhareP Witthin6hid Rt WRBieal figkannel
data fromthe MAC | ayer to the

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 logical-channel data for each transport block having a bit size evenly divisible
by N; and

said processor means providing the logical-channel data from the MAC layer to
the physical layer via said given transport channel as a plurality of transport-blocks of
data, with each transport block of data including a MAC header and logical-channel data
for said transport given channel, with each transport block of data having one of a finite
number of transport block (TB) bit sizes, with a first bit sizes of a first MAC header set to
a first fixed size for transport blocks transporting data for the same transport channel and

same selected logical-channel data, with the first bit size of the MAC header plus




physi cal |ayer via said given transport channel as a plurgalj
transport-bl ocks of data. wth each transport bl ock of tﬂ;aflcrl?gol%l ng a

MAC header and | ogi cal -channel data for said transport given channel, with
each transport bl ock of data having ong of a finite nunber of transport
block (TB) bit sizes, wth a first bit™size of a first MAC header set to a
first fixed size for transport blocks transporting data for the sane

transport channel and._.sane select | ogi ¢al - chann ta, Wth the first
bi 1 shge dFe R SiaRR R AP AR GG S Sihal B oS0R RS Bieetiohf wita of *t ne
| ogi cal -channel data equal to one of said TB bit _ sizes, and with a second
bit size crconddutariohmescad YAC deader getdo acweend fxedavpedpy wagsgert blogks por t

bl ocks transporting data for a different transport channel or different
sel ect ed |togsmating tatafel a diffrent twhsportt thense condifferent seleeted dpgictlechiiel header
plus the second bit size of the different |ogical-channel data equal to

one of saiddta]Rithithe sdcaebbit d7e dbthe MAD Béade? pludtivEetHR HWGHALM thiAJiffeNnSYSTEM
W TH SELECTI VELY SI ZED DATA TRANSPORT BLOCKS ABSTRACT A CDVA

tel ecommqi,@@g]jcgﬁmgy&g%wttb bhZ&Sara T8 ik gkdst y of protocol |ayers including
a physical Tayer and a nedium access control (MAC) | ayer such that the MAC

| ayer provides data to the physical layer via plurality of transport
channels (TrCHs). Each TrCH is associated with a set of |ogical channels.

The physical |ayer recei bl ocks of data for transpor uch that the
Lransport bl ook (THS DIV FRE I RROn SRieah acoaife B gIath Vel data for
a selected | ogical channel associated with a given TrCH . Each TB has one
of a selected [4ppessepriis praviled fpmessogatingpiosia Siwey franspat shangel asspcizdedinnel

data for each TB has a bit size evenly divisible bty a selected integer N
greater theith & hogieal channel set having two (2) different types of logical channels, a fixe

MAC header bit size with each logical channel within said set with each fixed MAC
header bit size equal M modulo N where N is a selected integer greater than three (3)
and M is an integer greater than zero (0) and less than N;
said processor selecting a logical channel having ldgical-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
by N; and
said processor providing the logical-channel data from the MAC layer to the
physical layer via said given transport channel as a plurality of transport-blocks of data.
with each transport block of data including a MAC header and logical—channél data for
said transport given channel, with each transport block of data having one of a finite
number of transport block (TB) bit sizes, with a first bit size of a first MAC header set to a
first fixed size for transport blocks transporting data for the same transport éhannel and

'same selected logical-charmel.data_, with the first bit size of the MAC header plus the




(3). The MAC header for each TB has a bit size such that e ader bit
size plus the logical channel data bit size equals one émgﬁ%@gﬁm
sizes. A fixed MAC header bit size is associated with each | ogical channel
for a given TrCH and is sel ected such at each fixed MAC header bit size
equals M nodulo N where Mis an integef greater than O and less than N,
i.e. each MAC header for a given TrCH has a bit offset equal to M Figure

4 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.






